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Abstract  
Our research reveals the impact of foreign direct investment on the intensity of bilateral 

trade in the Central Eastern European (CEE) region, focusing on countries of Czech 

Republic, Hungary, Poland, Slovakia, Slovenia, and Estonia (CEE-6). Previous literature 

and research results indicate that there is a complementary or substitute relationship 

between FDI and trade. However, the studies of this subject on the CEE region are scarce. 

Our study employs the gravity model to analyze the impact of FDI on bilateral trade with 

panel data of each country from 2005 to 2019. Based on the panel data, we investigate 

the commercial integration among CEE-6 and with main EU commercial partners. Our 

results suggest a prevalence of complementary relationships in Hungary, Poland, 

Slovakia, and Slovenia, yet each country demonstrates the relationship through different 

facts. The complementary relationship is attributed to the prevalent vertical FDI in CEECs, 

especially in the automotive industry. However, Estonia displays a substitutive 

relationship between outward FDI and trade. Moreover, we find the commercial 

integration only exists among the Visegrad group. 
Keywords 
FDI, bilateral trade, complementarity, substitution, gravity model, CEECs 

 

Abstrakt 
Náš výzkum odhaluje dopad přímých zahraničních investic na intenzitu dvoustranného 

obchodu v 5 reval střední Evropy (CEE), se zaměřením na země České republiky, 

Maďarska, Polska, Slovenska, Slovinska a Estonska (CEE-6). Předchozí výsledky 

literatury a výzkumu ukazují, že existuje doplňkový nebo náhradní vztah mezi FDI a 

obchodem. Studium tohoto předmětu v 5reval střední a východní Evropy jsou však 

vzácné. Naše studie využívá gravitační model k analýze dopadu přímých zahraničních 
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investic na bilaterální obchod s panelovými údaji každé země od roku 2005 do roku 2019. 

Na základě údajů o panelu vyšetřujeme obchodní integraci mezi CEE-6 as hlavními 

obchodními 6revale EU. Naše výsledky naznačují 6revalence doplňkových vztahů v 

Maďarsku, Polsku, Slovensku a Slovinsku, ale každá země demonstruje vztah 

prostřednictvím různých faktů. Doplňkový vztah je připsán převládajícím vertikálním 

FDI ve společnosti CEEC, zejména v automobilovém průmyslu. Estonsko však zobrazuje 

náhradný vztah mezi vnějšími PZI a obchodem. Navíc zjistíme, že komerční integrace 

existuje pouze mezi skupinou Visegrad. 
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Master thesis proposal  
My thesis will focus on the relationship between trade and foreign direct investment (FDI), focusing on 
Central Eastern European Countries (CEECs). The interaction between trade and FDI is considered the 
main feature of globalization, and it may change the structure of the trade. Policymakers and academic 
researchers agree that FDI can play an important role in economic recovery. Since the twenty-first 
century, FDI and international trade have experienced significant expansion in the Central and Eastern 
European countries (CEECs) due to reasons including the trend of globalization, geographical 
reorganization of production. The literature evidence of a relationship between FDI and trade is mixed. It 
has been widely discussed from two aspects: complementarity and substitution. However, there is few 
studies on trade-FDI relationship in CEECs. Thus, we try to fill this gap and further analyze the 
commerical integration among CEECs. 
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1. Introduction 

The interaction between trade and FDI is considered to be the main feature of 

globalization, and it may change the structure of the trade. Policymakers and academic 

researchers agree that FDI can play an important role in economic recovery. Since the 

twenty-first century, FDI and international trade have experienced significant 

expansion in the Central and Eastern European countries (CEECs) due to reasons 

including the trend of globalization, geographical reorganization of production. After 

the transition period and the EU accessions of CEECs, the removal of trading barriers 

in the region has stimulated both inward FDI and outward FDI. In this context, we raise 

a question: How does FDI affect the bilateral trade of Central and Eastern European 

countries? Moreover, we are also interested in the question that: Is commercial 

integration within CEECS stronger than with old EU members? 

 

The relationship between FDI and trade has been widely discussed and could be 

analyzed from two aspects: complementarity and substitution. From perspectives of 

trade theory, Mundell (1957) initially demonstrated a complete substitutive relationship 

between commodity movements and factors movements under the rigorous 

assumptions of the Heckscher-Ohlin-Samuelson theory framework. Later, Kojima 

(1975) added that the FDI could create trade only if it is conducted in a pro-comparative 

disadvantage line. In 1978, Kojima combined the theory of multinational enterprises 

(MNE) into his analysis and defined two types of FDI, market-oriented and labour-

oriented, which the former showed the complementarity effects and the latter indicated 

substitution effects on trade. Based on the MNE theory, horizontal FDI, as a way of 

internationalization, could substitute the trade in the countries with similar factor 

endowment, technology and country size. This generally occurs in the mature market 

with efficient and complete institutions (Markusen, 1984; Markusen and Venables, 

1999). On the other hand, Vertical FDI is considered as a way to stimulate trade flows 

as products at various stages are transported between different locations, which 
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commonly refer to as complementarity effects (Helpman, 1984; Shatz and Venables, 

2000; Fedderke and Rohm, 2006). In the empirical evidence, the complementarity 

effects dominate the substitution effects. For example, using the gravity model, Hejazi 

and Safarian (2001) illustrate a complementarity between FDI and trade based on the 

bilateral data of the U.S with other 51 countries from 1980 to 1994. They found that 

both outward and inward FDI can affect exports while outward FDI has a stronger effect 

on the exports than inward FDI does. Besides, Herrmann and Jochem (2005) show that 

the complementarity between FDI and trade from both aggregated level and sectoral 

level data between Germany and 8 CEE countries. Sapienza (2009) also analyzed the 

FDI effects on exports from EU 15 countries to 10 Central and Eastern European 

countries in 1999-2005. The results show that FDI inflows into CEE countries tend to 

create more exports from the investing countries, which implies that there is a 

complementary relationship. Though there is sufficient evidence examining the FDI-

trade nexus in the EU region, few studies mainly focus on CEECS and their commercial 

integration in this region. Thus, our paper will fill in this literature gap. 

 

In our study, we will test the effects of FDI on bilateral trade concerning the CEECS. 

The aim of the empirical analysis is to determine whether there is a complementarity 

or substitution existing in the FDI and trade in CEECs. The countries tested in our 

sample include Czech Republic, Hungary, Poland, Slovakia, Slovenia and Estonia (we 

refer to as CEE-6). These countries have more active performance than other CEECS 

in international trade and international investment. According to the World Bank 

statistics, the average value of trade share in total GDP of CEE-6(140%) is above the 

average value in Central Europe and Baltics (113%) and considerably larger than the 

EU (83%). The period is chosen from 2005 to 2019. The reason why we start collecting 

our data from 2005 is to analyze the FDI-trade pattern after the EU accessions of CEE-

6 in our sample. The bilateral data is acquired from UNCTAD databank, and FDI data 

is collected from OECD. We not only collect the bilateral FDI and bilateral trade data 

among the CEE-6 but also bilateral data with old EU countries, including Austria, 
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Germany, Italy, France and the Netherlands. These countries are also the main investor 

and trading countries for CEE-6.   

 

We use a gravity model with bilateral country-level data to estimate the FDI-trade nexus 

with panel data of each CEE-6 economy for the period 2005–2016. Our paper is 

different from the previous paper, which includes all of the CEE countries in one panel 

and usually considers old EU countries as partners. We pay attention to each country. 

Therefore, we could obtain a more reliable result by eliminating discrepancies between 

the data reported by different countries. On the other hand, using different panels, we 

could compare the results of CEE-6. The model will be examined through the 

comparison of the fixed-effect model and random effect model. The endogeneity issue 

will be addressed in the 2SLS model. A dummy variable is introduced for the 

comparison of trading with CEE-5 and EU-5. Our empirical result reveals a prevalence 

of complementarity effect of FDI on trade in the CEECS. However, we do not find any 

significant relationship between FDI and trade in the Czech Republic. Meanwhile, there 

is a substitution effect that exists in Estonia. The complementarity effects may be 

largely attributed to the prevalence of vertical FDI in CEECS. The substation effect in 

Estonia may be due to the sample scope we choose. 

 

The rest of the paper is organized as follows. In the second section, a brief review of 

the theoretical and empirical literature is presented. We will review the theoretical paper 

from the determinants of FDI, trade theory and multinational theory. The empirical 

literature collects evidence worldwide, specifically focus on the CEE region. The third 

section provides a descriptive analysis of the data we employed and take an insight into 

each country. Section four explain our methodology as well as the model specifications 

used in this study. Section five reports the main findings of our analysis. The next 

section further discusses the results and possible explanations of each country. We 

come to a conclusion in the last section of the paper. 
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2. Literature Review  

2.1. Determinants of FDI in CEE countries 

It is widely believed that FDI is an essential contributor to economic growth as it does 

not only stand for the capital inflows but also engages with technology transfer, 

managerial knowledge spillover and industrialization. In this regard, FDI has been seen 

as a tool to lessen the gap in living standards between CEE countries and western 

economies (Popovici, 2015). In contrast to the classic idea of comparative advantage, 

the debate of FDI motives has evolved from the new trade theory (NTT), which 

encompasses significant economies of scale, imperfect competition, and network 

effects. The literature has summarized two main types of FDI, including vertical FDI 

and horizontal FDI. First, the theory of vertical foreign direct investment arises when 

companies divide production stages geographically. It is based on the theory of capital 

flows, in which direct investment is essentially a branch of foreign production. The 

other part includes the horizontal foreign direct investment model, in which companies 

produce the same goods in different locations. Based on the previous literature, the 

definition for vertical and horizontal FDI has been discussed from three dimensions. 

The first dimension is to evaluate their investment motivations. In this respect, 

according to the motives of affiliated companies’ operations, FDI is divided into 

vertical or horizontal. Hanson (2003) puts forward that one of the reasons for 

conducting vertical FDI is the differences in the factor price among different countries 

which could benefit from. On the other hand, the primary purpose of horizontal FDI is 

to reduce substantial transportation costs and enter foreign markets that are only served 

by local production. The second method, suggested by Brainard (1993), who concludes 

from empirical estimates of trade flows, utilized factor proportion in explaining the 

foreign activities of multinational companies. Brainard (1993) also proposed the third 

dimension evaluating the FDI from their geographical distribution of sales by foreign 

subsidiaries. Close to fragmentation, vertical FDI could also be defined as geographical 
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separation in the different phases through the production process (Markusen, 1995). In 

fact, it seems unlikely to separate these two types of FDI from each other completely. 

For example, the horizontal FDI conducted by an affiliated company could bear some 

traits of vertical FDI by receiving some services from the headquarter.  

 

As mentioned above, horizontal FDI refers to producing identical products or services 

in various factories in other countries, and all of them only serve their local markets 

through local production. There are two crucial elements for the emergence of 

horizontal FDI, the existence of high trade cost and the economies of scale at the firm 

level. The horizontal FDI theory predicts that capital flows happen in countries sharing 

more similarities in economies of scale at the firm level and the trade cost. Regarding 

the relationship between scale effects and transportation costs at the firm or factory 

level, Brainard (1993) discusses that horizontal FDI appears to be a substitute for 

exports if the cost of trade is greater than the fixed cost of building a new plant. Apart 

from comparing trade costs and fixed costs, horizontal FDI might crowd out the export 

when economies of scale at the firm level are larger than at the macro level of scale 

effects. In 1998, Markusen and Venables developed a further horizontal FDI model that 

revealed some characteristics of FDI flows in a multi-country sample. Firstly, the 

horizontal FDI could lead to a drop in the trade flows as the local production could 

serve the local market to a large extent. Moreover, horizontal FDI flowed into countries 

with a large market and similar factor endowments. 

 

In comparison, vertical FDI happens when the production process is fragmented 

geographically to take advantage of different factor costs. The geographical separation 

occurs only if the differences between factor endowments are sufficient enough that 

factor prices cannot be equalized by trade (Helpman, 1984). The modelling of vertical 

FDI is adherent to the idea that the production of each stage requires different factor 

endowments. Unsurprisingly, the more capital-intensive parts (such as the headquarters) 

are placed in well-capitalized countries/regions. Meanwhile, the capital-abundant 
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economies become exporters of "headquarters" services that provide services for their 

production operations in labour-intensive economies. Vertical FDI is considered a way 

to stimulate trade flows as products at various stages are transported between different 

locations (Shatz and Venables, 2000). For example, vertical multinational companies 

import intermediate products from the parent company in the home country, which 

account for a large part of total sales. However, two different views on FDI motivations 

imply conflicting predictions about the impact of trade liberalization on FDI (Fedderke 

and Rohm, 2006). The assumption of the substitutive relationship between FDI and 

trade is based on the motivation of "tariff skipping" for FDI. Thus, trade liberalization 

will have a negative impact on FDI. Another view is that FDI motives arise when the 

different branches of multinational companies specialize according to the location 

advantages of the country in which they are located.  This view particularly applies to 

vertical FDI, in which case a free trade environment is a prerequisite for the 

international division of labour at the company level. We will elaborate more in the 

next part. 

 

A large body of literature has discussed the determinants of FDI in former transition 

countries, categorized into traditional factors and factors specific to transition countries. 

Traditional factors include the size of the market, distance, trade cost and other factor 

endowments. Other determinants specific to transition countries contain the quality of 

infrastructure, corruption risks, privatization methods, the share of private business and 

other potential risks of host countries (Mateev, 2009). The research results show that 

the different transition processes lead to a highly uneven distribution of FDI between 

CEE countries. For example, countries including the Czech Republic, Hungary and 

Poland have received the most FDI as they were the first to begin liberalization and the 

largest economies in the region. In contrast, a relatively lower level of FDI flows has 

been received by Bulgaria and Romania because of their slow signs of progress in 

satisfying the political and economic conditions for EU membership. In general, 

Southeast European countries had relatively low investments for most of the 1990s. In 



 
 

8  

the early 2000s, there has been a positive trend due to the foreign-oriented privatization 

policies implemented in the late 1990s. Another reason for the differences observed 

between Central European countries and Southeast European countries is the different 

paths during the transition and their institutional environment. The investment 

decisions and direction of FDI flows have been significantly affected by the legal 

system, political stability, democratization process, bureaucracy and ethnic relations in 

the CEE region. 
 

2.2. Theoretical literature  

 
In the literature, the common question on the relationship between international trade 

and FDI is whether they act as substitutes or complements for each other. Substitutive 

relationships occur when capital flows decrease or eliminate the opportunity to import 

or export certain products; in brief, this kind of FDI will destroy free trade. 

Symmetrically, if FDI is defined as complements for trade, it creates or increases the 

opportunity for importing and exporting. Our theoretical literature review will discuss 

the FDI-trade nexus from perspectives of trade theory and multinational enterprise 

theory in chronological order. 

 

2.2.1. Trade theory 

 
Theoretical rationales for the relationship between FDI and international trade could 

date back to the 1950s. The classical theory of international trade confirms capital 

mobility as an alternative strategy for trade in a perfectly competitive product market 

without transportation costs. Primarily, Mundell (1957) demonstrates a complete 

substitutive relationship between commodity movements and factors movements under 

the rigorous assumptions of the Heckscher-Ohlin-Samuelson theory framework in his 

seminal paper. The assumptions include the following context: first, the production 
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functions are homogenous of degree one, identical in all countries. Second, the 

proportion of one factor required by a commodity is greater than the proportion of 

another commodity under any circumstances. Third, there is an exclusion of 

specialization in factor endowments. Mundell (1957) assumes two countries have a 

comparative advantage in capital-intensive and labour-intensive, respectively, and the 

imposition of tariffs on the capital-intensive commodity could induce capital 

movements. The theoretical results show that, with a new equilibrium, capital 

movements from capital-abundant countries to labour-abundant countries will increase 

the production of capital-intensive commodities in the latter country. Thus, capital 

movements from capital abundant countries and exports of capital-intensive goods are 

substitutive relationships. 

 

However, the Heckscher-Ohlin-Samuelson model is highly abstract and simplified with 

restrictive assumptions that might be unable to support empirical facts. In this respect, 

Purvis (1972) considers relaxing the identical production functions of the two countries 

and focuses his argument on different technological assumptions. In his argument, the 

substitute relationship is broken because of two findings. First, free trade is insufficient 

to establish world efficiency of production, while capital mobility does. Second, capital 

mobility in the free trade world might contribute to the increase in trade volume, which 

implies complementarity. Based on Purvis’s paper, Kojima (1975) adds two necessary 

conditions for the complementarity between international trade and capital movements: 

1) Capital flows will increase the total output value of the two commodities in both 

countries; otherwise, the total welfare will not increase. 2) the international capital 

movements come from the pro-comparative disadvantage commodity of the investing 

country and into the pro-comparative disadvantage commodity of the host country. 

Though Purvis realizes the importance of the second condition in his interpretation, the 

lack of rigorous specification of the technological differences of the two countries leads 

to difficulty in justifying his assumptions. Kojima (1975) firstly highlights the 

difference between direct foreign investment from capital flows and argues that direct 
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foreign investment could satisfy the above conditions to meet the complementary 

relationship. The primary function of foreign direct investment is to transfer advanced 

production technology from advanced industrial countries to underdeveloped countries 

through labour training, management and marketing training. Most of the capital 

invested by investors is transferred in capital goods, such as technical knowledge, 

machinery and equipment that embodies technology. Meanwhile, foreign direct 

investment is conducted by a company belonging to a specific industry in the investing 

country, and the specific activity is created through subsidiaries and joint ventures in 

the host country. This is different from the general and homogenous attributes of capital 

mobility. Kojima (1975) asserts that the FDI could create trade only if it is conducted 

in a pro-comparative disadvantage line, and the trade-destroying type of FDI is feasible 

only in a pro-comparative advantage line. Based on the trade theory, Markusen (1997) 

further examines the trade and direct investment with a focus on headquarter services 

rather than physical factors in developing countries. He particularly adds variables of 

different types of multinationals into the model. The theoretical findings reveal that the 

substitute relationship between liberalized trade and direct investment may no longer 

hold as they exert opposite effects on some essential variables. From the perspectives 

of overall welfare, their complementary relationship between trade and investment is 

shown through their joint effects, which are different from the effects they have either 

alone.   
 

2.2.2. Multinational enterprise theory 

 
The relationship between FDI and trade has been examined by the theory of 

multinational companies as well. Kojima (1978) already combines the theory of 

multinational enterprises into his analysis. He distinguishes three different types of 

multinational enterprises based on their resource, labor, and market motivations. The 

first one, namely resource-oriented multinational companies, is to increase imports of 

goods lacking or produced at higher costs in their own countries. This is seen as trade-
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oriented. The second type is labor-oriented companies that conduct multinational 

activities in places with cheap labor. Labor-oriented multinational companies would 

utilize inefficient or idle production factors. The third one is named market-oriented 

multinational companies. Kojima illustrates two cases of market-oriented companies. 

One case is induced by the trade barrier. Market-oriented companies serve the import 

substitution policy of host countries while providing more effective resource utilization. 

If the import substitution industry of host countries develops towards export-oriented, 

then this FDI becomes labor-oriented. Another type of market-oriented FDI is "market-

seeking oligopoly" multinational companies. From the perspective of Kojima, this type 

of multinational company could substitute international trade, which may be a threat to 

the position of the host country. 

 

Later, based on Kojima's theory, Caves (1982) assumes that the company undertakes 

direct investment to exploit natural resources that are not available in their own 

countries. In this way, the investments may stimulate the export of capital equipment 

and headquarter services from the investing country, and meanwhile, increases the 

export of resource-based products from the host economy. Thus, the complementary 

relationship between trade and FDI is underlined by their common performance of 

entering foreign markets. These kinds of multinational activities are usually regarded 

as vertically integrated. Similar rationales can also be obtained from the theory of 

vertical investment (Helpman, 1984) we mentioned before.  

 

The theory of multinational companies not only considers the elements of the economic 

scale, factors endowments, and transport costs but also takes into account their 

interaction with knowledge-based assets of the companies, which including production 

and management expertise and process innovation. These assets can be used as a joint 

investment for multiple factories within a company. The company's decision to 

participate in the trade or to build foreign resources largely depends on the benefits of 

being close to the final market compared with the benefits of economies of scale 
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exploited from production concentrated in one place (Brainard, 1997). If the national 

endowments are different, then a single-factory company may still be more profitable 

than a multinational company. The latter must establish some capacity in locations with 

higher relative factor costs and bear the fixed costs associated with establishing 

additional production facilities. If countries are endowed with similar factors 

endowments and transportation costs (or, more generally, trade barriers) are high. 

Multinational companies are in an advantageous position relative to single-factory 

firms because their marginal costs in each market are lower if they have knowledge-

based assets. It implicated that horizontal foreign production might displace intra-

industry trade with the convergence of national income levels (Markusen and Venables, 

1996). Eventually, FDI might be the substitute for a certain type of trade. This kind of 

model regards multinational companies as horizontally integrated companies. However, 

it has been argued that previous literature fails to clearly explain the impact of FDI on 

trade in manufactured goods. The model of supply side shows that companies will 

select a lower cost location for production and serve the local market through trade 

instead of local production if there are no diminishing returns to scale and barriers for 

market entry. The implicit outward FDI in the manufactures would substitute for the 

commodity exports from the investing countries (Pain and Wakelin, 1998). Meanwhile, 

the relationship between inward FDI and exports of goods from the host countries 

would be complementary. 

 

As mentioned above, the theory of multinational companies underlines the important 

differences between vertical and horizontal FDI and their casual effects on trade. In 

terms of vertical investment theory, Helpman (1984) assumes that FDI will separate the 

headquarters and the plant in order to take advantage of price differences in the 

production factor endowments when the transportation cost is close to zero. FDI leads 

to trade through exports of capital goods and factor service. In this sense, vertical FDI 

and trade are complementary as resource-based commodities are exported from the 

headquarter in investing countries to the plant in host countries. On the other hand, the 
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horizontal investment theory (Brainard, 1997) assumes a tradeoff between the 

concentration of production and proximity to markets. In the case of the high level of 

economic scale and relatively low transportation costs, it is more advantageous to 

concentrate the production in one location while exporting the good to supply the 

foreign markets. However, it is more profitable to supply the final market through the 

plants located in each country. In this way, there is a substitutive relationship between 

FDI and trade, which will be promoted by increasing trade costs. Based on the 

combination of vertical and horizontal theory, Pontes (2004) proposed a model of a 

nonmonotonic relationship between FDI activities and the level of trade costs and 

between FDI and trade creation. The model takes the different locations of vertical 

production and the differences between the finished good and the intermediate good 

into account. It decomposes the production into the manufacturing stage and 

distributing and sales stages. Each stage has its tradeoff. The model shows that if both 

stages are scattered in the market, FDI will substitute trade. However, if the upstream 

line keeps concentrated and downstream activities are decentralized, FDI could create 

a trade of intermediate products. It implicates that the high level of trade costs would 

prompt a complementary relationship between FDI and trade, while lower trade costs 

would lead to a substitutive relationship. 

 

2.2.3. Product cycle paradigm 

 
Apart from the theory of trade and multinational companies, Vernon (1979) argues that 

product cycle theory could explain the international investment flows of multinational 

companies and their relationship with the trade. As production process and 

technological innovation develop over time, Vernon splits a product's life into three 

stages, including new product, mature product, and standardized product. The new 

products are occurring in the market with high per capita income, which contains 

diversified demand and high communication effectiveness. The products will be 
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evolved into the maturity stage through constant revisions based on the market feedback. 

In fact, even if the product is born overseas, the developed and effective markets 

conditions would attract the manufactures from other regions. Then the standardized 

products will emerge with increasing demand and achievement of economies of scale. 

This stage starts to introduce product differentiation and competition. Product 

specialization for different market segments is prevalent, and production costs are 

increasingly concerned. Vernon pointed out that this stage is critical to whether the 

company invests in other developed countries or continues to export. This product cycle 

paradigm indicates that the innovation process happens in the home country, and the 

products would be exported to the foreign markets at the same stage. Eventually, 

production will be transferred to a place with lower costs as competitors have already 

acquired firm-specific knowledge. Therefore, for single-product companies, FDI and 

trade are substitutes. 

 

Furthermore, Fontagné (1999) specifically distinguished inward and outward FDI while 

analyzing the causal effects on international trade. It points out that outward FDI will 

lead to imports in the context of backward vertical integration and transfer of labor-

intensive activities from capital-intensive countries to foreign countries. Additionally, 

outward FDI leads to exports if it improves the competitiveness on the foreign market 

and vice versa. If a foreign company enters the host economy to export to the country 

or provide a regional market, inward FDI will lead to exports. In other words, as foreign 

companies become more competitive in the domestic market, foreign direct investment 

leads to imports, but exports may increase when the host country gains competitiveness. 

 

One of the reasons for exploring the overall impact of FDI on trade performance is that 

even if FDI improves the parent company’s market access, it might also be with the 

cost of a decrease in other companies’ exports from the domestic economy. FDI may 

be taken place for strategic consideration or to find a low-cost location (Buigues and 

Jacquemin, 1994). If the market is not perfectly competitive, then the sunk cost engaged 
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with FDI flows may be a way of gaining market power. This power is established 

through the development of intangible assets such as brands, management expertise, 

and other company-specific knowledge. Theoretical literature discusses the relationship 

between FDI and trade from theories of trade, multinational companies as well as 

product cycle paradigm. From both macroeconomic and microeconomic perspectives, 

it has illustrated that foreign direct investment may create or replace trade. The specific 

impacts may vary between economies and industries as well as between inward and 

outward investment. This relationship may also change over time. In general, the 

demand for investment to avoid market entry barriers may decrease over time, 

especially for companies that invest in large regional markets such as the European 

Union. There are gaps between underpinning theory and empirical practices. As we 

mentioned above, the motivation of FDI for tariff-jumping could explain the substitute 

relationship with trade, in brief, is to escape the trade impediment. However, the 

relationship between trade costs and FDI is far from this simple. It is found that the 

overall upsurge in FDI flows related to world production is consistent with the global 

decline in trade costs through the establishment of extensive regional integration areas, 

such as the European Union (EU).  
 

2.3. Empirical literature  

 
The empirical evidence shows a complementarity relationship between FDI and trade 

in most cases. The relationship could be demonstrated from macro as well as micro 

level. The EU and CEE region will be highlighted in our discussion.   

 

2.3.1.  Global evidence from macro and micro-level  

 
The traditional theory demonstrates that horizontal FDI, generally defined as a 

substitute for trade, occurs in the mature market with efficient and complete institutions 
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while those less matured would have vertical FDI which seen as complementarity for 

trade. It implicates that horizontal FDI serves the host countries while vertical FDI 

meets the demands of investing countries. However, Tadesse and Ryan (2004) argue 

that this implication may not hold. Their empirical paper introduces the factor of market 

maturity into the examination of FDI and bilateral trade relationship based on the 

sample of outward FDI of Japan in 85 countries with diversified geography and 

development in the last ten years of 20 century. The observed results reveal a 

complementarity between FDI of Japan and exports to the host country. Though the 

market's maturity level could attract more FDI inflows, the extent of such 

complementarity decreases as the host country’s market maturity increases, indicating 

that foreign direct investment flowing into the mature market might not grow at the 

same rate as the trade of these countries. Differences in their position as exporting 

platforms may be driving the greater trade-FDI complementarity for host nations at 

lower market maturity levels. For example, rather of servicing the local market, many 

low-income countries operate as Japanese overseas production sites, exporting goods 

to Japan or other developed countries. Although traditional theoretical factors are still 

important in explaining the FDI-trade nexus, the market service orientation of the host 

country, which is derived from the available resources, the location of the host country, 

or other geographic "neighbor effects" is equally important. In the paper, Poland is 

highlighted as such case due to its gateways to the third-party market. 

 

Using the gravity model, Hejazi and Safarian (2001) also illustrate a complementarity 

between FDI and trade based on the bilateral data of U.S. with other 51 countries from 

1980 to 1994. They found that outward and inward FDI can affect exports while 

outward FDI has a more substantial effect on exports than inward FDI. Inward FDI 

imposes a more considerable impact on imports than outward FDI. Overall, FDI tends 

to have a more significant impact on exports than on imports does. In the paper, it is 

pretty unique to employ FDI stock in the analysis as FDI stock is seen as a tool to 

facilitate the information between home countries and host countries, and thus 
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stimulating the trade flows. The results are consistent with the transaction cost-based 

theory of multinational companies.  

 

A report by the OECD (1998) addresses the macro relationship between FDI and trade 

by estimating the trade flows equations of 21 OECD countries from 1980 to 1995. It 

integrates the bilateral FDI flows and simulates the trade flows in the case of FDI near 

zero. Comparing the simulated trade flows with zero FDI effect to the detected trade 

flows, the extent of bilateral trade flows which are induced by FDI has been evaluated. 

It is noted that the U.S. and Japan have the most significant increases in the trade flows, 

which FDI induces. Specifically, the exports from Japan to the U.S. increased by 150%, 

which ranks the highest. The bilateral trade flows between U.S. and Canada, U.S and 

U.K. are close behind. 

 

Fontagné (1999) further examines the FDI and trade relationship through a bottom-up 

approach with a combination of the micro and macro levels. He collects 9 countries, 

including the US, France, UK, and other OECD countries with more than 22 sectors 

from 1980 to 1995. The dynamic results show that the FDI-trade nexus is not static but 

is influenced by a variety of factors. Overall, it implies that FDI and trade are 

complementary from a macroeconomic standpoint. The relationship is evolving. 

Fontagné (1999) concludes that the sample can be divided into two periods, with the 

mid-1980s as the dividing point. The first period can be roughly defined as the phase 

when trade leads to investment, while the second period from the mid-1980s seems to 

be that FDI could stimulate trade. The analysis from the sector level also proves a 

complementarity relationship, whereas it also shows the nature of temporality. Within 

a short period, the FDI has opposite effects on the trade flows of investing country and 

the host country. The trade effects of home countries could improve, which may be 

explained by the positive influence of FDI outflows on the competitiveness of the 

investing countries, while trade effects may deteriorate in the host countries. This 

temporary effect is related to the increase in exports of intermediate products and capital 
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goods from the investing countries. The host countries seem unable to balance the 

bilateral trade impact on the investing countries by escalating compensatory exports to 

the third markets. 

 

The theory of multinational enterprises mainly studies the impact of FDI on trade 

between investing and host countries. Nevertheless, practically, many multinational 

enterprises establish their affiliates aboard is to serve the third-country market. For 

instance, an American multinational company might establish a factory in Hungary as 

a supplying base for Central and East European markets. Owing to the role of export-

platform, Hungary would increase its exports to the third markets. Ekholm et al. (2003) 

analyze this circumstance that multinational companies invest in a country with the 

purpose of using production bases as export platforms to supply other markets. Based 

on the empirical analysis of affiliates exporting share of U.S. multinational company, 

it has found that affiliates located in North America implement the home country 

export-platform approach, which means that companies set up production in the small 

and low-cost countries to serve the home country or other high-income countries. 

Meanwhile, affiliates in Europe pursue a third-market export-platform strategy. 

Ekholm et al. (2003) emphasize that the location in North America or Europe is more 

influential than formally joining any agreement and E.U.  

 

Apart from the channels described in the theory of multinational companies, a large 

amount of empirical literature examine other channels through which FDI might affect 

the trade flows of host countries. It has been noted that the productivity of multinational 

companies is often higher than that of other companies and the exporter as well. 

Meanwhile, the exporters tend to have higher productivity than other non-exporters. 

The difference in productivity could be considered as a part of the competitiveness of 

multinational companies, which is created through its ownership advantages (Helpman 

et al., 2004). The ownership advantage is incorporated in the superior knowledge or 

technology of the multinational companies. Such assets may include innovation 
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expertise, advanced production process, managerial skills, and patents (Girma et al., 

2007). Local companies coexist with multinational companies could result in the 

spillover effect or other externalities. For example, local companies could imitate the 

activities of multinational companies and hire personnel who have been work there 

before. Then, they gradually learn or acquire the assets with specific competitive 

advantages of multinational companies. Therefore, when multinational companies 

transfer their competitive assets to the subsidiary companies in the host country, it may 

have a knowledge spillover effect (indirect impact, which is unique to FDI) on domestic 

companies in the host country. The indirect effects of FDI can also increase the 

productivity of the domestic company and lead to a complementary relationship with 

the trade. Much empirical literature sheds light on such indirect impacts of FDI through 

micro-level evidence. Gorg and Greenaway (2004) found that there is weak and 

inconclusive empirical evidence for the horizontal spillover effects of multinational 

companies in the identical industry.  However, there is strong evidence for vertical 

spillover effects if the companies with a high-level homogeneousness are physically 

close. Meanwhile, vertical spillover effects arise from the multinational enterprise 

located upstream or downstream of the supply chain. 

 

There is a convergence of previous empirical results. In fact, a large amount of 

empirical literature shows that there is a complementary relationship between FDI and 

trade from country, industry, and firm-level. However, there is little evidence 

supporting the substitutive effect of FDI on trade. Some literature argues that common 

results of complementary relationships are attributed to the endogeneity bias. Graham 

(2000) and Swedenborg (2000) try to control the issue of endogeneity bias at the 

country and firm-level, respectively, while the results still display a complementary 

relationship or an insignificant relationship. Blonigen (2001) captures the overall 

substitutive effects of FDI in automobile products between Japan and the U.S. It is 

evident that product-level data allows identifying the substitutive effects from the 

complementary effects instead of inferring the relationship from aggregated data. 
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Moreover, Tu ̈rkcan (2007) distinguishes intermediate goods and final goods to better 

infer the relationship based on the disentangled trade data. It is found that the evidence 

for the substitution relationship between outward FDI and final product exports is weak, 

which is consistent with the horizontal FDI theory. Additionally, this study strengthens 

the suggestion by Blonigen (2001) that most existing empirical studies show a 

complementary relationship between trade and FDI because of the aggregated data.   
 

2.3.2. Empirical evidence focusing on EU and CEE region 

 
Within the region of EU, the FDI-trade nexus has been examined in a single country 

case or a group of countries. While there is limited empirical literature in analyzing the 

European transition economies, they still provide a comprehensive insight into the FDI-

trade nexus. Kutan and Vukšić (2007) distinguish the effects of FDI into capacity effect 

and specific effect. Capacity effects refer to the rise in production capacity, also named 

the supply side of the market induced by FDI inflows. Thus, FDI creates trade by 

expanding the exporting capacity of the host countries. On the other hand, the specific 

effects occur when competitive advantages embodied in FDI inflows may enhance the 

productivity through expert knowledge and provide more efficient market information, 

which, in turn, lead to more exports of host countries. The paper analyzes 12 transition 

countries which contain some new EU members from 1996 to 2004. The empirical 

finding shows that FDI inflows could enhance the production capacity of the 12 cee 

countries, which is complementary to exports. However, the specific effect remains 

ambiguous, as this effect mainly exists in the new EU member states. The report 

highlights a finding that, compared with other transition countries, the new EU 

members attracted more FDI inflows and thus, can better exploit the unique effects of 

FDI than other countries, which creates more exports.  

 

Sapienza (2009) employs the gravity model to analyze the FDI effects on exports from 

EU 15 countries to 10 Central and Eastern European countries in 1999-2005. Based on 
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the assumption of this theory, exports are positively affected by market size, the 

similarity of scale. Meanwhile, the distance would have a negative effect on export 

flows owing to the higher transportation costs. Nevertheless, it is also noted that exports 

are negatively affected by differences in factor endowments, which indicates that intra-

industry trade prevails in the EU 15 countries and CEE countries. FDI flows into CEE 

regions are consistent with the differentiated-product based model. Therefore, 

according to the theory of Helpman, it is conducive to enhance economies of scale at 

the factory level. Regarding labor costs, we could conclude that FDI flows are more 

sensitive to lower wages. In summary, the results show that FDI inflows into CEE 

countries tend to create more exports from the investing countries, which implies that 

there is a complementary relationship.  

 

Herrmann and Jochem (2005) assess the FDI-trade relationship from both aggregated 

level and sectoral level data between Germany and 8 CEE countries which are EU 

members. The empirical results of aggregated level show that the complementarity 

between FDI and trade, however, it is unlikely to capture a specific linkage between 

FDI and trade. Thus, the paper further examines the relationship using the 

manufacturing sector data and then confirms the complementary relationship as well. 

In addition, the sectoral-level analysis implies that both indirect and direct effects are 

of importance. The export flows can be largely affected by technology spillovers and 

the accumulation of human capital. In this context, the complementary relationship 

between trade and FDI contributes to the prospects in the trade flows in the countries 

of Hungary, the Czech Republic, Slovenia, and Slovakia. They account for a large share 

of FDI in the sectors of machinery, metal automotive, and IT. The positive FDI effects 

are likely to create a trade surplus of Hungary and the Slovak Republic with Germany.  

 

More recently, Dauti (2016) assess the FDI-trade nexus between OECD-20 countries, 

4 southeast European countries, and 10 new EU members. The results uniquely show 

that the inward FDI is positively related to the imports in both SEE-4 and EU-10 
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countries. It indicates a general complementary relationship between FDI and imports 

in these countries, whereas the substitute relationship is shown through the negative 

relations between FDI and exports in the SEE-4 countries. Dauti (2006) argues that the 

results support the vertical FDI in both groups of countries. It also verifies that FDI 

effects on trade are most significant when the countries share the similarities in 

economic development and preferences but not in the market size. 

 

The above empirical literature mainly uses FDI stock in analyzing the FDI-trade 

relationship, and there are some works that instead shed light on FDI flows. For 

example, Benghoul and Aydin (2010) test the FDI inflows and intra-industry trade in 

the relationship the case of Turkey. The results indicate a complementary relationship 

as well. Generally, FDI stock is more widely used and accepted in testing its 

relationship with trade due to its smaller variation and volatility, especially during the 

time of economic crisis. Moreover, in fact, the effect of FDI is not instant and has a 

time delay. Thus, in order to take account of the cumulative impacts, FDI stock is 

preferred. 

 
 

3. FDI-trade nexus in CEECS  

3.1. Stylized facts  

 
The economic transformation of Central and Eastern Europe (CEE) countries was 

initiated since the dramatic change in a political context in 1989. Western democracy 

and multi-party elections were introduced into the CEE countries and gradually 

replaced the governance of the centralized communist party. CEE countries were 

beginning to transform from centrally planned to market economy through the 

following procedures: the liberalization of trade regime and price, privatization, 



 
 

23  

opening to foreign investment, and banking reform. Since then, the trade pattern of 

Central and Eastern European countries has also undergone major changes. Before 

1989, trade relations were concentrated inside the Council for Mutual Economic 

Assistance (CMEA) system. With the collapse of intra-trade in CMEA, the foreign 

trade of CEE countries began to expand massively, especially with EU-15 countries. 

 

During the transition period, the Czech Republic, Poland, and Hungary were in the 

leading position with high trade volume. The share of the EU-15 in the foreign trade of 

these three countries exceeded 65 percent. Czech Republic, Poland, Hungary, Slovakia, 

and Slovenia are known as the five more advanced transition economies, namely the 

CEEC-5 group, which experienced solid economic growth and trade expansion in the 

1990s. In 1990, the exports from CEEC-5 to EU-15 reached 15 billion euros and were 

larger than the imports by 2 billion euros; After 2000, the exports exceeded 93 billion 

euros, while the imports drastically jumped to 97 billion euros (Marinova,2018). These 

advanced transition economies were specialized in exporting machinery and transport 

equipment. Apart from the Central European countries, the three Baltic states (Estonia, 

Lithonia, and Latvia) also showed a robust economic performance since the reform in 

1992. Among the three Baltic states, Estonia contained the highest share in trade with 

EU-15 from 1989 to 2001. EU-15 absorbed nearly 70% of exports from Estonia and 

constituted 57% of the imports (Marinova,2018). It has been noticed that the 

commercial relationship between CEECS and old EU members appeared to be more 

important than the relations with other advanced economies or the traditional CEE 

partners. This relationship may even be tightened since the accession of CEECS into 

the EU in 2004. In addition, the commercial integration in the CEE region tended to be 

retrieved even after the collapse of CMEA.  

 

As shown in the table 1, we noticed a steady upward trend of both exports and imports 

between CEECS preceding the financial crisis. After the drop in 2009, the trade value 

gradually grew back to the previous level, and recently, the value climbed to a higher 
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peak in most countries. Except for Estonia and Slovakian, their value in 2018 and 2019 

is relatively smaller than the value between 2013 and 2014. We also notice the imports 

value in Estonia is much smaller than its exports all the time, which reflects the balance 

deficit in Estonia. On the other hand, CEECs had experienced a remarkable increase in 

the FDI inflows from European countries and the US since the transition to the market 

economy. FDI inflows as a share of GDP in the CEEC region increased from 1.9% in 

1993 to 4.4% in 1999, suppressing the average level of Lower Middle-Income 

Countries by 1% (World Development Indicators, 2021).  

 

The stimulus is generally considered to be driven by the commercial integration with 

EU countries and also the removal of barriers against FDI. However, the statistics 

revealed a diversified performance in attracting FDI among CEECS. The foreign capital 

into Central European countries (Czech Republic, Hungary, Poland, Slovenia, and 

Slovakia) was far more outweigh than the countries in Southeastern Europe (Bulgaria 

and Romania). In 1999, a large proportion of FDI flowed into the CEE region was 

attracted by Poland, Czech Republic, and Hungary, which embodied low country risk 

and a higher private market share. Though the economic size of Slovenia and Slovakia 

is smaller than the above three, they still attracted considerable value of FDI with 

respect to the per capita basis. This may be attributed to the stable political environment 

in Slovenia, which was up to 70% in terms of country risk index, and a higher share of 

the private market (75% of GDP) in Slovakia in 1999. The overall trend of attracting 

FDI in Baltic countries are different as well. Estonia's share is much larger than that of 

neighboring countries, while Lithuania is rather passive. The better performance is 

thanks to the determination of Estonia to accelerate economic liberalization and attract 

more foreign investments through favorable conditions. 
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Table.1 Imports and Exports between CEE-6 from 2005 to 2019 (Blue=Imports; Orange=Exports)  

 
During the transition period, the vast majority of inward FDI stock originated from EU-

Countries, accounting for over half of the FDI inflows in each CEEC. The main 

investing countries include Germany, Austria, and the Netherlands, followed by France, 

Italy, and the UK. Alessandrini (2000) pointed out that the geographically close and 

commercial integration into the EU could provoke multinational investment from EU 

countries as well as greenfield investments. Meanwhile, FDI flows among CEECS also 

experienced some upward in the early stage of the 2000s. The table 2 shows the FDI 

flows among the CEE-6. Apart from Slovakia, we could observe a steady upward in 

both outward FDI and inward FDI in CEECS before 2009. Then, the FDI pattern faced 

a volatile or a downward trend in most countries. Until 2015, the value of FDI stock 

was back to grow and reach a new high position in 2019. It should be highlighted that 

Hungary is the only one whose outward FDI outweighs its inward FDI since 2005, and 

the value of its outward FDI to other CEE countries ranks highest. Conversely, Poland 
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and Slovakia invest much lower capital to the CEE region than the FDI it could absorb 

annually, implying that both may be the destinations of inward FDI in the CEE region. 
 
Table.2 FDI between CEE-6 from 2005 to 2019 (Blue=outward FDI; Orange=Inward FDI) 

 
Moreover, we also found that the bilateral outward FDI from CEECS to Western EU 

countries (Germany, Austria, France, Netherland, and Italy) is much lower than the one 

towards CEE partners. For example, in the Czech Republic, the FDI toward CEE region 

is two times larger than the value towards EU-5. This proves that CEE investors mainly 

invest in their neighboring countries. Overall, our analysis of trade flows and FDI 

patterns in the CEE region reveals a strong commercial integration among CEECS. 

4. Data description  
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To examine the impacts of FDI stocks on trade flows and their relationships in the CEE 

region, our empirical analysis employs the panel data for the period from 2005 to 2019 

for countries including Czech Republic, Estonia, Poland, Hungary, Slovenia, and 

Slovakia, namely CEE-6. We choose the period after CEE-6 accession to the European 

Union (EU) in 2004 as this entry into the EU mark a staged success of transition 

progress. As we illustrated in the stylized facts, Czech Republic, Poland, Hungary, 

Slovenia, and Slovakia are the more developed transition economies in Central Europe 

that have active performances with respect to bilateral FDI and trade flows. In the 

Baltics area, Estonia provides a more favorable environment in attracting FDI and also 

holds a higher value of bilateral trade flows than Latvia and Lithuania. Thus, Estonia is 

included in our sample. The partner countries for the bilateral trade and FDI will contain 

the other five countries in the CEE-6 and five old EU countries (Germany, Austria, 

France, Netherland, and Italy), namely EU-5, which are the main investors for CEECS. 

We collect the bilateral exports and imports figures from the UNCATD database, and 

bilateral FDI stock is collected from the OECD database. The dummy variable (CEE) 

denote 1 if the trading partner is CEE-5, otherwise denoting 0 for EU-5. Other 

explanatory variables are shown in the appendix 1. All the statistics are measured by 

the US dollar. The trade and FDI nexus could be explored from four aspects. Firstly, 

we test the effect of outward FDI on exports to investigate whether FDI could expand 

the market and enhance competitiveness. Correspondingly, we try to explore that 

whether the FDI inflows would bring in a growing amount of production factors from 

investing countries and improve the competitiveness of multinational enterprises in the 

CEE markets. Thus, we examine the relationship between inward FDI and imports. 

Moreover, outward FDI may contribute to an increase in inputs that are imported abroad 

if a backward linkage is provided by foreign affiliates of domestic companies. This will 

be further examined by outward FDI-trade nexus. Conversely, we will test the effects 

of inward FDI on exports to test the forward linkage in multinational enterprise 

activities. 
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5. Methodology  

This section will explain our methodology in detail. In the first part, we introduce the 

gravity model. Then, we discuss the theoretical foundation and statistic power of the 

gravity model in explaining the trade theory. 
 

5.1. The gravity model 

Our empirical analysis will base on the gravity model with several macro-level panel 

data. The gravity model developed by Tinbergen (1962) has been empirically proven 

to have a strong explanatory power in explaining the international trade patter (Cheng 

and Wall,2005). It generally indicates that the bilateral trade flows between two 

economies is positively related to the income level and inversely proportional to the 

distance between them. The gravity model in estimating bilateral trade flows 

established by (Bergstrand, 1985) is described in the following specification:  

PYij=β0(Xi)β1(Xj)β2(Dij)β3(Zij)β4uij 

PYij denotes the bilateral trade flows from entity i to entity j; Xi (Xj) is the nominal 

value of GDP in countryi (countryj); Dij refers to the distance between the economic 

centers of entityi and entityj. Zij denotes the control variables in stimulate or resisting 

the trade flows between I and j. The equation could be further transformed into 

logarithm form as below: 

LnPYij=β1Ln(Xi)+ β2 Ln (Xj) +β3 Ln (Dij) + β4 Ln (Zij) + Lnβ0+uij 

5.2. Theoretical foundation and statistic power 

The gravity model, which was first coined by Isard (1954) and later established by 

Tinbergen (1962), has been widely employed in empirical studies of international trade 

flows. It provides the flexibility for model factors flows in spatial interactions. While 

exploring the key variables of international trade flows, the original gravity model 
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underlines the importance of the economic size and the distance between the countries 

engaged in the trade. By analogy with Isaac Newton's theory of gravity, the physical 

entities are referred to as trading countries, and masses here are the economic size of 

both countries. It indicates that the larger the economic size of the engaged countries, 

the larger the trade volume between them. Meanwhile, the trade exchanges are 

reversely proportional to the distance between the countries as longer distance takes 

more transport cost and delivery time. Additional factors hindering the bilateral trade 

flows contain high tariffs, border control, and quantitative restriction (Antonucci and 

Manzocchi,2005). Apart from the GDP product, which conventionally represents the 

economic size, there are other explanatory variables to measure the size, including 

population (per capita GDP) or the land area. Dummy variables could represent the 

geographical or cultural closeness among involved countries. This will be elaborated 

on later. 

 

Economists constantly discover new variables in explaining the international trade 

flows, and the gravity model is prevalent in testing the marginal effect of hypothesized 

variables (Lewer and Van den Berg, 2008). Despite the statistical explanatory power of 

the gravity model, most criticize that the gravity model lacks a proper theoretical 

foundation. Notably, it was argued that the Heckscher-Ohlin (HO) model of 

international trade flow, which is based on comparative advantage and perfect 

competition, is unable to provide a solid or even consistent theoretical foundation for 

the gravity model. Nevertheless, many economists have indicated that the gravity model 

can be evolved from different international trade theories. One of the known 

justifications was proposed by Linnemann (1966), asserting that the gravity model is a 

reduced form of the partial equilibrium model based on import demand and export 

supply with simplified assumptions. Under his justification, more variables were added 

into the Walrasian general equilibrium, which is easy to simplify to the gravitational 

equation. Moreover, Anderson (1979) claimed that the gravity model could stem from 

the properties of the expenditure system. He tried to derive the model using the Cobb-
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Douglas expenditure system, which implies identical income spending on the specific 

product across every country and the same income elasticities of utility. His assumption 

is based on the condition that the products are differentiated by their original countries 

and constant elasticity of substitution (CES) preferences. This might lead to the 

situation that the application of the model is limited to countries with similar structures 

of traded-goods preferences, trade tax, and transport costs. And what Linnemann (1966) 

and Anderson (1979) focused is the econometric properties of the final equation, not 

comprehensive theoretical implication. This gap was further fulfilled by Bergstrand 

(1985), who tried to explore the theoretical determination of bilateral trade. He argued 

that the reason for some unidentified parameters in the justifications of Linnemann is 

attributed to the exclusion of price for the purpose of keeping in line with the simplest 

form of the equation. He built an equilibrium model of international trade flow with n 

countries, and each country has its differentiated products because of monopolist 

competition. Assuming the similar technology and preference level, the n2 equilibrium 

of bilateral trade across pair of countries could lead to a reduced form of gravity 

equation which includes the price indexes approximated by GDP deflators. 

 

Furthermore, Bergstrand (1985) develop an extended mode by assuming product 

differentiation among companies instead of countries with the rising return to scale. He 

extended the gravity equation by adding tariff rates, the bilateral exchange rate, and the 

price variable. In 1985, another justification from Deardorff (1998) tried to fill this gap 

between econometric tools and theoretical foundations. He proved the validity and 

accordance of the HO model in explaining the gravity model to some extent by deriving 

two extreme cases from the HO model, the frictionless model and the trade impediment 

model. With the frictionless model, Deardorff (1998) finds that the expected trade flows 

are in line with the gravity equation, and the model still remains the same on average 

after arbitrary preferences. Under the condition without friction, Cobb-Douglas 

preferences yield the simple gravity model for traded value. The degree of the 

deviations from the simple Cobb-Douglas gravity equation depends on the elasticity of 
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substitution between commodities. The greater the elasticity, the greater the elasticity 

of substitution commodities have (Deardorff, 1998). Both Bergstrand (1985) and 

Deardorff (1998) believe that the gravity method is not only combined with the "new 

trade theory" that emphasizes market imperfection and product differentiation but also 

with the traditional technology that focuses on factor endowments and dynamic 

development. Though Deardorff’s justifications ascertain the gravity forces in trade 

flows, it is unconvincing to demonstrate the strongness of the forces with the imperfect 

information (distance, common culture, and language). Later, Eaton and Kortum (2002) 

added geographic features into the gravity model which is derived from the Ricardian 

type of model. Unlike other models, Eaton and Kortum (2002) found that the sensitivity 

of their model is more contingent on the technology parameters rather than preference 

parameters. Since the 21 century, the border effect has been one of the heated 

discussions in the field of the gravity model. Anderson and van Wincoop (2003) took 

more further by applying the gravity model to solve the border puzzle problem based 

on the McCallum (1995) paper, an investigation of the national border effect on the 

Canada-U.S. regional trade patterns. One of the innovations in their model is the 

inclusion of bilateral trade barriers and multilateral resistance variables. They found 

that, though the border has a considerable margin, it has reduced the level of trade 

between bilateral countries by a reasonable margin. Recently, a finding analyzed the 

impact of borders on the margins of extensive and intensive trade to solve the distance 

puzzles and concluded that the distance puzzles are still unsolved (Cheong, Kwak, and 

Tang, 2015). 
 

5.3. Model specification  

Consistent with Albulescu and Goyeaub (2012) and Goh et al. (2013), the gravity 

equation is estimated in the panel using fixed effects (FE) and random effects (RE). The 

equation for panel analysis of trade-FDI nexus using FE could be written as: 

LnXijt=β0+β1Ln(Oijt)+ β2Ln(Zit) + αi+εit (1) 
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LnXijt=β0+β1Ln(Iijt)+ β2Ln(Zit) + αi+εit (2) 

LnMijt=β0+β1Ln(Oijt)+ β2Ln(Zit) + αi+εit (3) 

LnMijt=β0+β1Ln(Iijt)+ β2Ln(Zit) + αi+εit (4) 

Where: Xijt denotes the exports from countryi to countryj at date t; Mijt denotes the 

imports from countryi to countryj at date t; Oijt denotes the outward FDI stock from 

countryi to countryj at date t; Iijt denotes the inward FDI stock from countryi to countryj 

at date t; Zit represnets the other control variables at date t; αi is the countryi specific 

component and εit is the error term. Meanwhile, we also estimate the empirical analysis 

resorting to the random effects (RE) model as follows: Consistent with Albulescu and 

Goyeaub (2012), the gravity equation is estimated in the panel using fixed effects (FE) 

and random effects (RE). The equation for panel analysis of trade-FDI nexus using FE 

could be written as: 

LnXijt=β0+β1Ln(Oijt)+ β2Ln(Zit) + αi+uijt+εit (5) 

LnXijt=β0+β1Ln(Iijt)+ β2Ln(Zit) + αi++uijt+εit (6) 

LnMijt=β0+β1Ln(Oijt)+ β2Ln(Zit) + αi+uijt+εit (7) 

LnMijt=β0+β1Ln(Iijt)+ β2Ln(Zit) + αi+uijt +εit (8) 

Where uijt represents the error between countryi and countryj; εit indicates the 

error term within the countryi. The control variables encompass the endowments 

factors that could have an impact on the bilateral trade flows, including income 

level, economic size, the difference in factor endowments and trade cost caused 

by geographical distances. The description table for control variables is shown 

in the appendix.  

In order to achieve more efficient and robust statistics results, these linear panel 

data models have been estimated by following statistical tests. First, it is 

necessary to perform the Hausman test to verify the presence of correlation 

between specific effects and explanatory variables, which may lead to estimation 

bias in the results. If the test results reject the null hypothesis of no correlation 
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between specific-component effects and variables, the FE method is chosen over 

the RE method. It should be noted that the dummy variable used to define the 

partner countries in the CEE region and distance variables are ruled out in the 

FE method. Then, a modified wald test is employed to test the heteroscedasticity 

of the FE method with the null hypothesis of homoscedasticity. If 

heteroscedasticity exists, it is generally corrected through robust standard errors 

(Baum et al., 2007). Moreover, the Wooldridge test is implemented to check the 

serial correlation in the panel data. In terms of random effects, Baltagi-Li (1995) 

tests are applied for the serial correlation problem. Fontagné (1999) indicated 

that FDI could also be affected by bilateral trade flows. Thus, we will apply the 

Two Stages Least Square estimator (2SLS) method and perform the Hamsun test 

to check the endogeneity problem. According to Greene(2003), the null 

hypothesis assumes that there is no endogeneity and the OLS estimates are 

consistent with the estimate of the instrument. If the test rejects the null 

hypothesis, only the instrument variables estimates are consistent. Accordingly, 

endogeneity can also be concluded. If a significant difference is found between 

OLS and IV estimates, then the suggested estimate is IV, and in turn, it suggests 

evidence of at least one endogenous explanatory variable in the model. 
 

5.4. Panel unit root test  

Before we examine the relationship between FDI stocks and trade flows, it is necessary 

to test the stationarity of the datasets. Quah (1994) firstly focused on the analysis of the 

unit root test of panel data which contains both extensive cross-sectional variation and 

time-series variation at the same time. The analysis presented that the tested asymptotic 

distribution is a combination of standard normal asymptote and Dickey-Fuller 

asymptote. Moreover, Levin and Lin (1993) indicated that the panel framework could 

significantly improve the power of the tests compared with performing one unit root 

test for each time-series data. Thus, Levin and Lin conclude (1993) that panel unit root 
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tests may be more useful when analyzing cross-country level and sector-level data. 

Later, Im, Pesaran and Shin (2003) suggest an alternative procedure for testing the unit 

root test, which proves to have higher power and better performance than the LL test. 

It has been proven that IPS performs well in panel data with or without serial correlation. 

Both tests are the first generation of unit root tests which assume that the panel data is 

cross-sectional independent and may perform poorly on cross-sectional dependent 

panel data. The second-generation test was developed to test the stationary of the panel 

with cross-sectional dependency. Pesaran cross-sectional Augmented Dickey-Fuller 

(CADF) test is the widely employed one. CADF performs the unit root test in each 

cross-section of the panel and the stationarity of the overall panel could be acquired 

through each test. 
 
Table 3.  

Testing for cross sectional dependence in panel data  

 Czech Republic  Hungary  Poland  Estonia  Slovakia Slovania 

 Export flows with outward FDI stock          

Pearson  13.607 11.492 17.603 5.933 7.379 8.963 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Friedman  78.103 61.76 93.257 49.35 45.131 52.103 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Frees  2.858 1.81 4.28 1.616 1.542 2.191 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

 Export flows with inward FDI stock          

Pearson  14.313 11.779 17.233 6.274 8.022 10.585 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Friedman  79.086 67.166 24.64 44.59 50.709 60.217 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Frees  2.983 2.115 2.18 1.161 1.899 2.221 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

 Import flows with outward FDI stock          

Pearson  11.162 4.942 17.594 10.312 10.498 7.76 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Friedman  61.634 35.669 89.406 66.47 61.794 47.154 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Frees  2.618 1.269 3.908 1.706 1.433 1.184 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

 Import flows with inward FDI stock      

Pearson  11.438 6.385 15.897 9.731 9.697 10.575 
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 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Friedman  62.686 42.229 23.36 60.77 56.903 59.12 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Frees  2.486 1.239 2.247 1.441 1.223 2.062 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Note: 1. The null hypothesis for all tests is the existence of cross-sectional independence in the panel data. 2. The table shows t-value and the p-value which is in the 

bracket; 

 
In the first step, we will check the cross-sectional independence of our sample data. 

Through the implementation of two semi-parametric tests proposed by Friedman and 

Frees as well as a parametric test by Pesaran, the results of cross-sectional dependence 

tests on each FDI- trade relationship are presented in table 3. We find that the hypothesis 

of cross-sectional independence is rejected in every case at a 1% level. It is not 

appropriate to employ LL and IPS tests. Thus, we intend to implement the CADF test 

to check the unit root in cross-sectional dependent panel data. It should be noted that 

variables lgdpcapj and distance are not included as they are repeated in every time series. 

As shown in the table 4, the results for variables in level is mixed. Though the null 

hypothesis for the majority part of the variables in level is rejected, there are some cases 

where the variables in level have no unit root in every country. However, the statistics 

show that the variables in each case are stationary in first differences. The results 

indicate that the tests confirm the stationary of every regressor in the first difference 

but not in level. 
 
Table 4.  
Panel unit root test  

  Czech Republic  Hungary  Poland  Estonia  Slovakia Slovania 

Variables  At level  
At first 

difference  

At 

level  

At first 

difference  

At 

level  

At first 

difference  

At 

level  

At first 

difference  

At 

level  

At first 

difference  

At 

level  

At first 

difference  

lnexp -1.581 -2.516 -1.602 -2.936 -2.187 -3.529 -2.594 -4.062 -2.066 -2.735 -2.068 -3.204 

 (0.646) (0.01) (0.623) (0.000) (0.083) (0) (0.005) (0) (0.151) (0.001) (0.15) (0.000) 

lnimp -1.454 -2.623 -2.048 -2.544 -2.148 -3.03 -1.932 -3.502 -2.048 -3.63 -2.536 -3.987 

 (0.771) (0.004) (0.163) (0.008) (0.102) (0.000) (0.26) (0.000) (0.163) (0.000) (0.008) (0.000) 

lofdi -3.001*** -4.847 -1.565 -3.537 -2.898 -4.539 -2.288 -3.57 -3.082 -3.998 -1.575 -6.181 

 (0.000) (0.000) (0.663) (0.000) (0.000) (0.000) (0.047) (0.000) (0.000) (0.000) (0.058) (0.000) 

lifdi -3.039*** -3.352 -2.649 -3.666 -1.628 -4.269 -2.628 -3.565 -2.135 -4.026 -0.485 -2.861 

 (0.000) (0.000) (0.003) (0.000) (0.589) (0.000) (0.004) (0.000) (0.109) (0.000) (1) (0.002) 

lgdpdiff  -1.535 -2.436 -1.73 -2.151 -1.897 -2.588 -1.686 -2.349 -1.635 -2.238 -1.719 -2.232 
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 (0.694) (0.018) (0.477) (0.1) (0.294) (0.005) (0.528) (0.032) (0.586) (0.063) (0.49) (0.065) 

lgdpavg -1.686 -2.409 -1.553 -2.165 -3.099 -2.789 -1.421 -2.21 -1.773 -2.131 -1.663 -3.628 

 (0.528) (0.021) (0.676) (0.093) (0.000) (0.001) (0.799) (0.074) (0.428) (0.111) (0.555) (0.000) 

lgdpcapj -1.579 -4.013 -1.593 -2.655 -1.452 -4.627 -1.463 -3.616 -1.554 -3.873 -1.664 -3.807 

 (0.648) (0.000) (0.633) (0.003) (0.773) (0.000) (0.763) (0.000) (0.674) (0.000) (0.553) (0.000) 

lgdpcapavg -1.545 -3.176 -1.483 -2.813 -1.222 -2.657 -1.441 -3.548 -1.5 -3.276 -1.705 -5.959 

 (0.684) (0.000) (0.745) (0.001) (0.922) (0.003) (0.783) (0.000) (0.729) (0.000) (0.505) (0.000) 

lgdpcapdiff -0.399 -2.684 -1.626 -3.435 -1.25 -2.584 -0.915 -3.837 -1.449 -2.952 -0.654 -5.667 

 (1.000) (0.002) (0.596) (0.000) (0.909) (0.006) (0.989) (0.000) (0.775) (0.000) (0.999) (0.000) 

lgdpgrowth -0.599 -3.893 -1.336 -4.849 -0.581 -3.995 -2.292 -3.738 -0.792 -3.644 -2.238 -3.683 

 (0.275) (0.000) (0.091) (0.000) (0.281) (0.000) (0.046) (0.000) (0.214) (0.000) (0.063) (0.000) 

lpplavg -1.354 -2.431 -2.033 -3.402 -2.432 -4.512 -1.067 -3.65 0.573 -3.99 -0.319 -3.17 

 (0.849) (0.018) (0.174) (0.000) (0.018) (0.000) (0.969) (0.000) (0.99) (0.000) (1) (0.001) 

Note: 1. The null hypothesis for both tests is the presence of panel unit root; 2. The table shows t-value and the p-value which is in the bracket; 

 

5.5. Cointegration test  

Next, we need to investigate the cointegration linkages among the same order of 

integration variables. We take the cointegration test proposed by Pedroni to test whether 

there is a stable long-term relationship among the variables. The null hypothesis 

assumes that there is no cointegration in nonstationary panel data against the alternative 

hypothesis of cointegration. The null hypothesis of each test can be rejected at a 5% 

significance level except for ADF-statistics of exports and outward FDI in Slovenia 

(Table 5). The PP-statistics for imports-outward FDI in Slovenia imports-inward FDI 

in Estonia are absent. Instead, we focus on the interpretation of the other two statistics. 

In conclusion, we first take the panel unit root tests and confirm the stationary of 

variables in the first differences. Then we prove that these variables in each panel are 

cointegrated, which indicates the stable long-term relationship among them. Hence, we 

can perform the estimation of the FDI-trade nexus in the next section. 
 
Table 5.  

Panel cointegration statistics   

 Czech Republic  Hungary  Poland  Estonia  Slovakia Slovenia 

 Export flows with outward FDI stock     

Panel Modified PP-statistics  4.7768 4.8254 5.2169 4.7108 5.5948 5.4585 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
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Panel PP-statistics  -10.5167 -8.9487 -2.7377 -5.7575 -0.2243 -3.2003 

 (0.000) (0.000) 0.0031 (0.000) (0.04113) (0.0007) 

Panel ADF-statistics  -8.3544 -5.2975 -2.2802 -5.1244 -1.0868 -2.2262 

 (0.000) (0.000) (0.0113) (0.000) (0.01386) (0.013) 

 Export flows with inward FDI stock      

Panel Modified PP-statistics  4.9468 5.3668 5.4343 4.767 5.5252 5.3806 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Panel PP-statistics  -8.6998 -2.5155 -2.8708 -11.2856 -0.4821 -1.8006 

 (0.000) (0.0059) (0.002) (0.000) (0.03149) (0.0359) 

Panel ADF-statistics  -8.6953 -3.7027 -2.1106 -6.0088 -0.5866 -1.4918 

 (0.000) (0.0001) (0.0174) (0.000) (0.02787) (0.0679) 

 Import flows with outward FDI stock     

Panel Modified PP-statistics  5.1793 4.9935 4.9646 5.364 5.3057 5.4776 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Panel PP-statistics  -7.5219 -5.1623 -6.0221 -3.0202 -8.163 . 

 (0.000) (0.000) (0.000) (0.0013) (0.000) . 

Panel ADF-statistics  -4.2155 -5.0242 -4.7765 -3.5383 -2.8211 -2.5965 

 (0.000) (0.000) (0.000) (0.0002) (0.000) (0.0047) 

 Import flows with inward FDI stock      

Panel Modified PP-statistics  4.7866 5.4098 5.0645 5.5316 4.9291 5.1431 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Panel PP-statistics  -8.7224 -3.469 -5.7576 . -9.0779 -6.1018 

 (0.000) (0.0003) (0.000) . (0.000) (0.000) 

Panel ADF-statistics  -4.8671 -3.608 -4.5865 -1.6827 -4.3718 -3.7203 

 (0.000) (0.0002) (0.000) (0.0462) (0.000) (0.0001) 

Note: 1. The null hypothesis is that there is no cointegration and alternative hypothesis is that variables are cointegrated in all panels. 2. The table shows t-value and the 

p-value which is in the bracket;  

 

6. Empirical Results  

Our empirical results show the effects of inward FDI and outward FDI on bilateral trade 

flows (exports and imports) of CEE-6 with partners including other CEE-5 and EU-5. 

The trade-FDI equations are examined by fixed effects, random effects and 2SLS 

methods. The testing outcomes of six CEECs are collected into the following four tables. 
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6.1. The Effects of Outward FDI on Exports 

The outcomes of the Exports-Outward FDI relationship are demonstrated in the table 6. 

The significant results of the Hausman-test suggest the fixed effects model is preferred 

than the random effects in the panel data of all six countries. As Wald-test and 

Wooldridge test reveal heteroscedasticity and serial correlation issue, the results shown 

in the table are already corrected through robust standard errors except for Poland. To 

detect the presence of endogeneity, we compare the 2SLS model with the fixed effects 

model and random effects model, respectively, using Hausman-test. The time-invariant 

variables can only be observed in the model with random effects. In the sample of the 

Czech Republic, the Hausman-test results are both insignificant, which implies the 

consistency between the models. Thus, we choose the fixed effects method as our 

analyzing outcomes for the Czech Republic. The insignificance also appears in the 

Hausman-test of 2SLS with random effects in Hungary. Even though the tests in other 

countries are significant at a different level, the 2SLS models which contain the 

instrument variables are mostly chosen. We find that, except for Hungary and Czech 

Republic, there is a statistically significant relationship between outward FDI and 

exports in the other four countries. The coefficients suggest a complementary 

relationship between exports and outward FDI in Poland, Slovakia, and Slovenia. 

However, the outward FDI from Estonia is negatively related to the exports, which 

concludes a substitutive relationship. With respect to the control variables, it has been 

noticed that the GDP growth rate of partner countries is unable to explain the export 

flows of CEE-6. The variables of average GDP per capita is significantly positive to 

the exports in the suggested model in Czech Republic, Hungary, Slovakia, and Slovenia. 

The exports rise with the increase in the income level. Meanwhile, we found the growth 

in average population significantly stimulate the exports. The increase in both GDP per 

cap and population indicates the enlarging demand and expanding market. In Hungary 

and Poland, the increasing difference in GDP per capita between trading countries can 

significantly contribute to the export’s growth. However, this is not the case in Slovakia 

and Estonia. Their negative coefficients may indicate that the exports are likely to 
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increase to the countries with similar income levels. Regarding the time-invariant 

variables, the distance variable negatively impacts the exports as transport costs could 

impede the trade. The dummy variable coefficients are significant in Czech Republic, 

Hungary, and Slovakia, which suggests a commercial integration with CEECS in these 

countries concerning the Exports-Outward FDI nexus.  

 

6.2. The Effects of Inward FDI on Exports 

In the table 7, the Hausman test suggests the fixed effects method rather than random 

effects for all six countries. The heteroscedasticity in the model with fixed effects is 

corrected by robust errors, except for the model of Poland, which has an insignificant 

outcome in the Modified-Wald test. Apart from the Czech Republic, the endogeneity is 

presented in the FE estimators of the remaining countries. Thus, the 2sls models with 

time-lagged instruments are chosen for the other five countries. Among the CEE-6, 

three of them show the significant impact of inward FDI on exports, including Hungary, 

Poland, and Slovakia. The outcomes indicate a significantly positive impact of inward 

FDI in all of them, revealing a complementary relationship with exports. The exports 

of Hungary may be most affected by inward FDI among CEE-6 as it contains the largest 

coefficient. we notice that the GDP growth rate of partner countries is unable to explain 

the export flows of CEE-6. In Hungary and Poland, the increasing difference in GDP 

per capita between trading countries can contribute to the exports as same in table 1. 

This further proves that Hungary and Poland are more inclined to export to countries 

with different income levels. The coefficients of average population variables with 

significance remain positive. Regarding the time-invariant variables in the model with 

random effects, the distance variables remain as negatively significant, as we expected. 

The dummy variable denoting the trading with CEECs is insignificant only in Estonia. 

For other CEE-5, there is a stronger trade integration with CEECs. Especially for 

Hungary and Slovakia, they have the largest coefficients of a dummy variable.   
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Table 6 Exports and outward FDI Relationship 

 

 

 

                         

lnexp Czech Republic  Hungary  Poland  Estonia  Slovakia Slovania 

  FEr RE 2SLS_FE 2SLS _RE FEr RE 2SLS_FE 2SLS _RE FE RE 2SLS_FE 2SLS _RE FEr RE 2SLS_FE 2SLS _RE FEr RE 2SLS_FE 2SLS _RE FEr RE 2SLS_FE 2SLS _RE 

lofdi -0.028 0.06 -0.252 0.184 -0.005  0.069*** -0.037  0.093*** 0.057*** 0.223*** 0.22*** 0.269*** -0.06 -0.053 -0.141** -0.081 0.046* 0.128*** 0.09** 0.096 0.083 0.04** 0.126*** 0.06** 

lgdpdiff  0.464*** -0.223 0.609 -0.193 0.18  -0.188** 0.183  -0.165** 0.050 -0.221*** 0.092* -0.137*** 0.95 0.864*** 0.8 0.862*** -0.431 -1.139*** -0.615 -0.92** 0.011 -0.395*** 0.164 -0.405*** 

lgdpavg -1.613** 1.676 -1.898 1.972 -1.29  3.3744***  -1.286  4.1*** 1.614*** 2.839*** 1.198** 2.531*** 1.83 0.821 1.506 1.243 -1.231 5.047*** 0.501 2.235* -0.106 -0.028 -0.091 0.184 

lgdpcapavg 3.604*** 0.473 3.596** -0.64  3.209* -0.798 -2.82 -1.66** 0.602 -1.859*** -0.215 -2.084*** -0.212 1.488 0.489 0.91 4.174** -0.477 4.034 0.547 2.455*** 3.288*** 1.83** 2.579*** 

lgdpcapdiff -0.003 0.195*** 0.125 0.158*** 0.024 0.111*** 0.017 0.11*** 0.037** 0.0588*** 0.07** 0.074*** -0.169** -0.163*** -0.097* -0.129** -0.098*** 0.222*** -0.084* -0.077** -0.031 0.059* -0.033 0.059* 

lgdpgrowth 0.026 0.076 0.135 0.145  -0.117**  -.041 -0.059 -0.037 -0.045 -0.024 -0.005 -0.003 0.078 -0.002 0.05 0.058 -0.095 -0.067 -0.026 -0.017 0.004 -0.118 0.086 -0.043 

lpplavg 8.032*** 0.113 11.267** -0.305 1.197 -2.206*** 2.21 -2.684*** 8.983*** -0.764 10.883*** -0.615 9.3 -0.84 6.917*** -1.24 -0.532 -1.991** -3.198 0.551 2.941* 1.587*** 2.92*** 1.36** 

ldistance   -1.409***  -1.356***  -0.988***  -0.955***  -0.853***  -0.714***  -1.289***  -1.196***  -0.684***  -0.796***  -1.282***  -1.268*** 

ceec  0.79***  0.53**  0.829***  0.702***  0.349**  0.241  0.394  0.479  2.159***  0.842**  0.235  0.121 

Constant 

Interprect  

-35.692*** -9.68* -43*** -1.732 -13.65* -19.564*** -12.43 -14.82*** -51.333*** -1.515 -45.418*** 2.097 -48.72** -20.06*** -44.634*** -19.525*** -11.609* -31.75*** -3.841 -11.26*** -24.451*** -17.96*** -20.419*** -12.887*** 

Hausman-test  1835.64  5.08 10.80 185.22   28786.39 13.38 454.67   16.05 28.57 181.44    50.31  15.57  538.82   18.87 171.78  205.08    32.73  36.20 

 (0.000)   0.6500 0.2900 (0.000)  (0.000) (0.1461) (0.000)  (0.0246)  (0.0008) (0.000)  (0.000)  (0.0765) (0.000)    (0.0086) (0.000) (0.000)  (0.000) (0.000) 

Modified wald test  36.19    228.12    12.58     238.38     145.90    136.61    

 (0.0017)    (0.000)    (0.2479)    (0.000)     (0.000)    (0.000)    

Wooldridge test  87.600    83.833    98.773    14.765     66.112     131.839    

 (0.000)    (0.000)    (0.000)    (0.000)    (0.000)    (0.000)    

Baltagi-Li   8.52    29.89     17.66     31.61    29.62    15.31   

  (0.0035)    (0.000)    (0.000)    (0.000)    (0.000)     (0.0001)   

No.observation  150    149    149    150    149    145    

Notes: (i) *, **, *** indicate significance at 10 %, 5 % and 1 %; (ii) p-values are in brackets; (iii) The instruments used for 2sls are the first lags of variables; (v) FE
r 

means FE with robust errors 
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Table 7 Exports and inward FDI Relationship 

 

lnexp Czech Republic  Hungary  Poland  Estonia  Slovakia Slovania 

  FEr RE 2SLS_FE 2SLS _RE FEr RE 2SLS_FE 2SLS _RE FE RE 2SLS_FE 2SLS _RE FEr RE 2SLS_FE 2SLS _RE FEr RE 2SLS_FE 2SLS _RE FEr RE 2SLS_FE 2SLS _RE 

lifdi 0.006 0.133*** 0.028 0.211*** 0.131* 0.28***  0.224***  0.340*** 0.027  0.053 0.109* 0.064 0.13* 0.028 0.237 0.012 0.017 0.089** 0.07* 0.236*** -0.002 0.027 -0.052 0.028 

lgdpdiff  0.445*** -0.174* 0.291* -0.128 0.115 -0.0428 0.012 0.011 0.036 -0.591*** 0.05 -0.580*** 0.66 0.691*** 0.274 0.653* -0.445 -1.245*** -0.698* -1.796*** 0.071 -0.33* 0.061 -0.296 

lgdpavg -1.393* 1.646 -0.7 1.491 -0.238 3.532*** 0.574 3.367*** 1.796** 4.415*** 1.836*** 4.299*** 1.79 1.238 1.247 1.72 -1.961 3.688*** -1.363 -0.209 -0.684 -0.279 -0.252 -0.023 

lgdpcapavg 3.375*** 0.141 2.437** -0.509 1.526 -2.60*** -0.02 -3.08*** 0.683 -1.985** 0.643 -2.211** -0.249 1.11 0.551 0.462 5.043 1.315  4.249*** 19.333*** 3.15*** 3.59*** 2.424*** 2.86*** 

lgdpcapdiff -0.017 0.2533*** -0.0149 0.272*** 0.069** 0.156***  0.095***  0.17*** 0.029 0.035 0.0375* 0.047 -0.177*** -0.148** -0.121** -0.11 -0.087** 0.247*** -0.06 0.0587 -0.031 0.08*** -0.021 0.086*** 

lgdpgrowth 0.015 0.0675 0.049 0.116 -0.072 -0.0235 0.006 0.018 -0.047 0.036 -0.0006 0.081 0.083 -0.007 0.048 0.046 -0.11 -0.065 -0.033 -0.005 -0.037 -0.126 0.026 -0.058 

lpplavg 7.542*** 0.0041 6.283*** 0.0131 1.29 -2.411*** 1.699 -2.379*** 8.12*** -1.759  7.378*** -1.661 8.845 -1.081 5.126** -1.504 0.362 -0.493 -0.596 4.247** 2.654 1.757** 2.33** 1.438** 

ldistance   -1.414***  -1.39***  -0.928***  -0.888***  -1.55***  -1.557***  -1.334***  -1.269***  -0.618***  -0.334***  -1.245***  -1.235*** 

ceec  0.7***  0.442*  1.854***  1.95***  0.777***  0.747***  0.403  0.478  2.115***  2.179***  0.363**  0.296* 

Constant Interprect  -34.61*** -6.86 

-

28.689*** 

0.843  -10.809 -2.22  -6.007 3.26 

-

51.371*** 

-8.147** 

-

43.934*** 

-4.947 -43.67*** -18.74*** -32.3*** -17.57*** -13.176* 

-

35.607*** 

-7.57 

-

36.702*** 

-

24.065*** 

-

19.623*** 

-

21.087*** 

-

15.184*** 

Hausman-test  1667.69   39.78 1.88 72.38  47.90  21.94 1071.39   53.68  7.10 194.99   50.87 9.36 535.60  23.70 388.32 188.97  24.28 -56.99  

 (0.000)  (0.000) (0.9932) (0.000)  (0.000)  (0.0091) (0.000)  (0.0000) (0.6264) (0.000)  (0.000) (0.312) (0.000)  (0.0013) (0.000) (0.0000)  (0.001) (0.000) 

Modified wald test  41.94     170.37     10.50     806.02    91.44    111.39    

 (0.000)    (0.000)    (0.3976)    (0.000)    (0.000)    (0.000)    

Wooldridge test  80.985     101.115     95.315    14.688    61.253    116.139    

 (0.000)     (0.0000)    (0.0000)    (0.0043)    (0.000)    (0.000)    

Baltagi-Li   14.14    36.65    15.01     32.25    33.33    19.42   

  (0.000)     (0.0000)     (0.0001)    (0.000)    (0.000)    (0.000)   

No.observation  150    149       149       150       149     145       

Notes: (i) *, **, *** indicate significance at 10 %, 5 % and 1 %; (ii) p-values are in brackets; (iii) The instruments used for 2sls are the first lags of variables; (v) FE
r 

means FE with robust errors 
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6.3. The Effects of Outward FDI on Imports 

The outcomes of the Imports-Outward FDI relationship are exhibited in the table 8. The 

significant results of the Hausman-test suggest the fixed effects than the random effects 

in the panel data of all six countries. The Modified-Wald test checks the 

heteroscedasticity in the FE models except for the model of Poland. The results shown 

in the table are already corrected through robust standard errors. To detect the presence 

of endogeneity, we compare the 2SLS model with the Fixed effects model and random 

effects model, respectively, using Hausman-test. The insignificant result indicates that 

the FE model of the Czech Republic is consistent with 2sls. Hence, there is no 

endogeneity issue in the FE model of the Czech Republic. For other CEE-5, we choose 

the 2sls model for the observation. We only found the outward FDI significantly 

influence import only in Estonia and Slovenia. However, the two countries display 

opposite results. In Slovenia, outward FDI is positively related to exports. In Estonia, 

the increase in outward FDI may lead to a drop in exports. In Hungary and Poland, the 

increasing difference in GDP per capita between trading countries can increase the 

imports, which is consistent with the results in exports. In Slovakia, more imports flow 

to countries with similar income levels. Regarding the time-invariant variables, the 

distance variable negatively impacts the imports in every model. The dummy variable 

indicating the commercial integration among CEECS is only significant in Czech 

Republic, Hungary, Estonia, and Slovakia, which shows a positive effect.  

 

6.4. The Effects of Inward FDI on Imports 

Table 9 integrates the results of the Imports-FDI nexus model. The significant results 

of the Hausman-test suggest the fixed effects than the random effects in the panel data 

of all six countries. The heteroscedasticity in the model with fixed effects is corrected 

by robust errors, except for the model of Poland, which has an insignificant outcome in 

the Modified-Wald test. To detect the presence of endogeneity, we compare the 2SLS 
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model with the fixed effects model and random effects model, respectively, using 

Hausman-test. There is no endogeneity problem in the FE model for the Czech Republic, 

Estonia and Slovenia. For other countries, the 2sls model is chosen for the observation. 

We found that inward FDI is significantly impacted imports only in Hungary. The 

coefficient is positive, which implies a complementary relationship between imports 

and inward FDI. In Hungary and Poland, the larger difference in GDP per capita with 

trading countries, the more imports to the partner. In Slovakia, more imports flow to 

countries with similar income levels. This is consistent with the results in table 3. We 

still notice that the GDP growth rate of partner countries cannot explain the export flows 

of CEE-6. Meanwhile, except for the Czech Republic, the population average cannot 

explain the import flows of CEECS. With respect to the time-invariant variables in the 

model with random effects, the distance variables remain negatively significant for 

CEE-6. The dummy variable indicating the commercial integration among CEECS is 

significant for all countries. This proves that imports integration is stronger among 

CEECS. 
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Table 8 Imports and outward FDI Relationship 

 

 

 

lnimp Czech Republic  Hungary  Poland  Estonia  Slovakia Slovenia 

  FE
r
 RE 2SLS 2SLS  FE

r
 RE 2SLS 2SLS  FE RE 2SLS 2SLS  FE

r
 RE 2SLS 2SLS  FE

r
 RE 2SLS 2SLS  FE

r
 RE 2SLS 2SLS  

lofdi -0.02 0.201*** -0.135 0.51*** 0.011 0.151*** 0.002 0.218*** 0.031 0.203*** 0.141 0.236*** -0.053* -0.074 -0.112** -0.112 0.008 0.092** -0.033 -0.029 0.114 0.074*** 0.19*** 0.092*** 

lgdpdiff  0.453** -0.251** 0.472 -0.152 -0.226 -0.298*** -0.122 -0.178 0.05 -0.340*** 0.079 -0.282*** 1.105*** 0.595*** 1.246 0.65*** -0.812** -1.422*** -0.751** -0.968*** -0.642* 0.484*** -0.445 0.463*** 

lgdpavg 0.736 -0.69 0.596 -0.611 1.709 1.427 0.197 1.062 0.659 0.005 0.213 -0.484 -1.892* -0.729 -2.081 -0.663 0.844 7.563*** 1.251 2.204* 1.65* -0.148 1.735* -0.257 

lgdpcapavg 1.445 3.04** 1.391 1.91 0.901 2.326** 2.203 2.386* 0.983* 0.887 0.569 0.989 3.544*** 3.211*** 3.355*** 2.844** 2.184** -2.372* 1.614 0.86 1.389 2.048** 0.791 1.881** 

lgdpcapdiff -0.018 0.097 0.0517 0.031 0.014 0.115** 0.033 0.159*** 0.048** 0.26 0.075** 0.0332 -0.069 0.032 -0.052 0.037 -0.19*** 0.266*** -0.183*** -0.177*** -0.017 0.046* -0.0159 0.038 

lgdpgrowth 0.009 -0.068 0.076 -0.031 0.068 0.110 0.071 0.13 -0.041 -2.333* -0.004 -0.195 0.002 -0.092 0.073 -0.016 -0.012 -0.107 -0.014 -0.0125 -0.012 -0.098 0.046 -0.072 

lpplavg 3.405 2.783** 4.89 2.428* 0.999 0.551 -1.13 0.745 2.14 3.396** 3.167 3.827** 0.492 1.011 1.272 0.892 -0.183 -3.893*** 0.815 1.037 -0.448 0.751 -0.376 0.858 

ldistance   -1.511*** -1.377*** -1.062*** -1.0***  -1.099*** -1.099*** -1.363*** -1.302*** -0.793*** -1.009*** -1.761*** -1.73*** 

ceec  0.743***  0.435  0.602***  0.618***  0.439  0.370  0.658***  0.65**  2.891***  1.097***  0.197  0.08 

Constant Interprect  

 

31.615*** 

-11.208* -33.805*** -2.174 

 -

23.79** 

-27.893*** -13.244 -26.93*** -19.302** -1.445 -13.663 1.069 -21.974** -18.85*** -21.309*** -16.834*** -13.479** -36.564*** -15.996*** -12.723*** -19.795*** -10.185*** -17.818*** -7.194** 

Hausman-test  1810.23   6.79 6.62 325.41     13.58 1364.65    19.81 4.13 207.89   14.03  5.69 1063.54    26.72 45.44  68.25   15.48 23.32 

 (0.000)   (0.4514)  (0.6763) (0.000)   (0.138) (0.000)  (0.006)  (0.9024) (0.0000)   (0.0506) (0.7704) (0.000)  (0.000) (0.0000) (0.0000)   (0.03) (0.0055) 

Modified wald test  70.16     1140.91     3.69    143.64    118.79    373.74    

 (0.000)    (0.000)    ( 0.9602)   (0.000)    (0.000)    (0.000)    

Wooldridge test  14.060     20.248     54.449    119.386    45.318    77.755    

 (0.0046)    (0.0015)    (0.000)    (0.000)    (0.000)    (0.000)    

Baltagi-Li   3.66    26.34     4.38    16.75    25.57    53.19   

  (0.0557)    (0.000)     0.036    (0.000)    (0.000)    (0.000)   

No.observation  150    149       149       150       149     145       

Notes: (i) *, **, *** indicate significance at 10 %, 5 % and 1 %; (ii) p-values are in brackets; (iii) The instruments used for 2sls are the first lags of variables; (v) FE
r 

means FE with robust errors 
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Table 9 Imports and inward FDI Relationship 

 

 

lnimp Czech Republic  Hungary  Poland  Estonia  Slovakia Slovania 

  FE
r
 RE 2SLS  2SLS  FE

r
 RE 2SLS  2SLS  FE RE 2SLS  2SLS  FE

r
 RE 2SLS  2SLS  FE

r
 RE 2SLS  2SLS  FE

r
 RE 2SLS  2SLS  

lifdi 0.015 0.235*** -0.0009 0.338*** 0.14* 0.459*** 0.228*** 0.548*** 0.005  0.397*** 0.106 0.462*** 0.042 -0.02 0.123 -0.051 0.037*** 0.14*** 0.017 0.077 0.043 0.06* 0.043 0.052 

lgdpdiff  0.438** -0.19* 0.297 -0.112 -0.263 -0.129 -0.197 -0.006 0.043 -0.306*** 0.049 -0.240*** 0.846*** 0.471** 0.796 0.488 -0.89** -1.464*** -0.85*** -1.549*** -0.475* 0.561*** -0.455 0.6*** 

lgdpavg 1.023 -0.865 1.111 -1.58 2.701 1.203 1.718 0.11 0.743  2.646*** 0.658 2.425** -1.682 -0.308 -2.02 -0.165 0.562 6.274*** 1.653 4.938*** 0.355 -0.651 0.302 -0.615 

lgdpcapavg 1.095 2.688** 0.978 2.687** -0.718 -0.43 -0.151 0.269  1.068* -1.865 0.609 -2.083* 3.36*** 2.755*** 3.24*** 2.283** 2.5*** -0.991 1.2 -0.871 2.602* 2.648*** 2.259** 2.348*** 

lgdpcapdiff -0.028 0.213*** -0.026 0.248*** 0.0617** 0.172*** 0.111*** 0.2155*** 0.042** -0.169***  0.060** 0.2*** -0.08* 0.036 -0.072 0.044 -0.18*** 0.294*** -0.184*** -0.037 -0.026 0.084*** -0.02 0.082*** 

lgdpgrowth 0.001 -0.068 0.0318 -0.054 0.106 0.109 0.109 0.0513 -0.043  -0.021 -0.0001 0.038 0.0008 -0.1 0.068 -0.03 0.002 -0.051 0.01 -0.001 -0.06 -0.108 -0.017 -0.092 

lpplavg 3.177** 2.77** 1.986 3.305***  1.912 0.233 0.059 1.212 1.618 -0.568 1.299 -0.599 0.151 0.721 0.108 0.568 -0.315 -2.601*** 0.015 -1.115 -0.532 1.153* -0.436 1.045 

ldistance   -1.57***  -1.554***  -1.03***  -1.0***  -1.337***   -1.269***  -1.44***  -1.429***  -0.703***  -0.808***  -1.679***  -1.673*** 

ceec  0.627***  0.392  2.28***  2.70***  1.622***   1.785***  0.644***  0.623**  2.784***  1.557***  0.433***  0.357** 

Constant 

Interprect  

 -30.974*** -6.65 

 -

25.859*** 

-0.38  -23.361 -1.475 -13.187 -0.152 -8.67 1.289 -13.347  4.254 -18.851** -16.78*** -13.084** -13.81*** -12.018** -37.97*** -13.876*** -20.252*** -17.5** -12.92*** 

-

13.884*** 

-10.561*** 

Hausman-test  1618.82   7.15  0.9976  220.27    60.21 18.50  982.91   29.98 5.09 209.93   9.99  7.00 1048.68   13.67 345.05 65.53     7.31 23.29 

 (0.000)   (0.4138)  (0.9976) (0.000)  (0.000) (0.0298) (0.000)  (0.0001) (0.826) (0.000)  (0.189)  (0.6375) (0.000)  (0.0574) (0.000) (0.000)  (0.3973)  (0.0056) 

Modified wald 

test  

 57.38      790.52    3.52    152.14     123.32     782.94    

 (0.000)    (0.000)      (0.9663)    (0.000)    (0.000)    (0.000)    

Wooldridge test   12.353    17.597    53.479    127.572      50.638     69.088    

 (0.0066)    (0.0023)    (0.000)    (0.000)    ( 0.0001)    (0.000)    

Baltagi-Li    3.66     26.34    4.38     16.75    25.57     57.79    

  (0.055)    (0.000)    (0.0363)    (0.000)    (0.000)    (0.000)   

No.observation  150    149       149       150       149     145       

Notes: (i) *, **, *** indicate significance at 10 %, 5 % and 1 %; (ii) p-values are in brackets; (iii) The instruments used for 2sls are the first lags of variables; (v) FE
r 

means FE with robust errors 
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Overall, there is no significant relationship between trade and FDI in the Czech 

Republic. In Hungary, the outward FDI is not significantly related to the trade flows. 

However, Inward FDI could positively affect both exports and imports flows. 

Meanwhile, Inward FDI may have the strongest influence on exports in Hungary than 

other CEECS as the inward FDI coefficients are larger than in the estimator of other 

countries. For every 1% rise in the inward FDI stock, exports and imports could be 

increased by 0.2%, with other variables being controlled. From statistical results, 

Hungary is inclined to trade with countries that contain a high difference in income 

level. Based on the outcomes, we could conclude a complementary relationship 

between trade and FDI in Hungary. In Poland, we find no significant impact of FDI on 

imports, while the exports could be significantly affected by both inward and outward 

FDI. Outward FDI may have the strongest impact on exports in Poland than other 

CEECS as the coefficients of outward FDI is largest than in the estimator of other 

countries. For every 1% rise in the outward FDI stock, exports could be increased by 

0.22%, with other variables remain constant. At the same time, exports could be 

increased by 0.11% with a 1% rise in the inward FDI stock when other variables remain 

constant. As same as Hungary, more trade flows occur between Poland with countries 

which contain high differences in income level. It proves that FDI is complementarity 

to the trade in Poland. In Slovakia, the inward FDI could significantly affect the imports 

and exports. Meanwhile, the outward FDI could significantly affect the exports. 

However, the magnitude of the relationship is much smaller than in Hungary and Poland. 

For every 1% rise in the outward FDI stock, exports could be increased by 0.09% with 

other variables remain constant. For every 1% rise in the inward FDI stock, exports 

could be increased by 0.07%, and imports could be increased by 0.02% with other 

variables remaining constant. The empirical evidence validates that FDI has a 

complementary relationship both with exports and Imports in Slovakia. However, 

unlike Hungary and Estonia, Slovakia inclines to trade with countries which have close 

income levels. There is no significant impact of FDI on imports in Slovenia, while the 

exports could be significantly affected by both inward and outward FDI. For every 1% 
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rise in the outward FDI stock, exports could be increased by 0.13%, with other variables 

remain constant. At the same time, imports could be increased by 0.19% with a 1% rise 

in the outward FDI stock when other variables remain constant. It proves that there is a 

complementarity relationship between FDI and trade-in Slovenia. We also notice a 

significant impact of outward FDI on trade flows in Estonia. However, inconsistent 

with complementarity we have observed, the outward FDI is negatively related to the 

trade flows in Estonia. For every 1% rise in the inward FDI stock, exports could be 

decreased by 0.14%, with other variables being controlled. For every 1% rise in the 

inward FDI stock, imports could be decreased by 0.11%, with other variables remaining 

constant. This indicates a substitutive relationship between trade and exports in Estonia. 

Moreover, more trade flows occur between Estonia with countries that have similar 

income levels. For all CEE-6, the increase in distance is an impediment to the trade 

flows. CEE-6 have a stronger commercial integration with CEECs in most cases, as 

indicated by the dummy variables. There are some exceptions. For example, in the 

model of exports-FDI nexus for Estonia, though outward FDI could significantly 

impact export, there is no empirical evidence showing commercial integration in 

exports with CEECs. However, we could still notice integration in imports of Estonia 

with CEECs. Besides, in Poland, the integration with CEECs could be observed only 

from the inward FDI relationship with the trade. Slovenia shares the same 

characteristics that there is no commercial integration with CEECS in the model of 

outward FDI with trade. As mentioned above, our empirical findings indicate a 

complementarity between trade and FDI in most CEE countries except for a substitutive 

relationship observed in Estonia. In the next section, we will further discuss the case of 

countries with significant results in the empirical analysis and combine the results with 

practical ones. 
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7. Discussion  

7.1. The FDI-trade pattern in Hungary  

Our empirical findings confirm that inward FDI is complementary to both exports and 

imports in Hungary. Compared to other countries, FDI effects in Hungary has a larger 

magnitude on trade. We firstly review the compositions of FDI and trade in Hungary. 

Based on our database, from 2005 to 2019, EU-5 countries are the prominent investors 

for Hungary, while CEECS only account for nearly 1% of inward FDI (Table 10). 

Among EU-5 countries, Germany takes the largest proportion of inward FDI in 

Hungary, amounting to over 40%, and the Netherlands is the second most important 

investor. From table X, we find that Germany is the leading trading partner, accounting 

for almost half of both exports and imports of Hungary, while CEECS countries only 

compose about 30% of the trade flows. In other words, EU-5 countries are still the main 

commercial partners, especially Germany. 

 

Table 10: Share of trading partners in Hungary from 2005 to 2019 
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According to Camarero et al. (2019), German FDI in CEE-5 countries is proven to be 

conducted for the motivation of exporting. They found more statistical evidence 

identifying the widespread vertical FDI in EU peripheral countries (including CEE-5). 

As indicated by new trade theory, vertical FDI is driven by the cost competitiveness 

and other considerations such as institutions and infrastructures of host countries. 

Vertical FDI aims to exploit the differences in the factor endowments between countries. 

Since the accession into the EU in 2004, Hungary has already transformed into a fully 

functionally market economy and comprised a liberalized trade flows with trading 

partners. The country received a large amount of FDI through the privatization process 

and greenfield investment. In 2006, the greenfield investment projects in Hungary had 

reached a new peak with over 250 cases. Then the number fell to 113 in 2009 and 

experienced a fluctuation in next 10 years. In 2019, the number of greenfield 

investments remained at 102 (Magdolna and Gábor, 2014). It has been noticed that the 

decline of projects in manufacturing sectors is smaller than the total; meanwhile, 

tradable business services became more attractive to investments (Magdolna and Gábor, 

2014). Moreover, the number of relocation projects to Hungary was 24 in 2005 and also 

reached a new peak of 59 in 2011. Based on the data collected by Magdolna (2014), the 

main relocating companies in Hungary are from Germany, accounting for one-third of 

the total relocation projects. Austrian multinationals are in second place among EU 

countries.  

 

Hungarian major manufacturing activities take place in the automotive, machinery and 

equipment industries.  The manufactured products contribute to around 90% of the 

total exports in Hungary, based on the study of Ulbrych (2018). We found that the 

relocation most frequently took place in the manufacturing sector, specifically the 

industries of automotive and electronics. Carmakers from Germany are responsible for 

the large proportion of investment in Hungary. For instance, German multinational, 

Bosch, moved its components production from France to Hungarian cities in 2008. 
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Moreover, Bosch also transferred and developed some of its research and development 

capacity from headquarter in Germany to Budapest in the same year. Later, in 2010, the 

production of the automotive generator is relocated from Wales to Hungary. We can see 

that the investment process was from relocation of low value-add products to the 

relocation of skill-intensive production (Magdolna and Gábor, 2014). According to 

Jürgens and Krzywdzinski, the component import of Germany is mainly from CEECS 

because of the relocation, which largely enhances the price competitiveness of the 

German automotive Multinationals. 

 

Apart from labour-intensive outsourcing production in manufacturing industries, 

business service is another important field for relocation activities in CEECS. The 

outsourcing or offshoring of specific product segments of service became popular in 

the 2000s. With the development of technology, the process was taken place in different 

methods. It became possible for the evaluation, digitization, and information coding of 

certain service process elements as well as algorithmization of service processes. The 

fragmentation process of business is similar to the production fragmentation of the 

manufacturing sector in Deardoff’s theory (2003). The technological development 

induced the widespread appearance of vertical FDI in the services. Sass (2010) 

underscored the importance of vertical FDI in her study at the firm level since a large 

number of multinationals in Hungary are of this nature. The common characteristics 

among the companies are their strong export orientation and aim of serving foreign 

markets. Based on her sample of affiliates in Hungary, it had been worth noting that 

most affiliates sold exclusively to the parent company, other affiliates, or independent 

foreign firms rather than domestic markets. Many companies in Hungary set global, EU 

and regional centres. The regional centres, either bigger or smaller, includes EMEA and 

the East-Central European region. This verified the locational advantage of Hungary as 

one of the main reasons for FDI investment. It has also been found that most affiliates 

or companies in Hungary concentrated on cost reduction and chose locations with low-

price factor endowments. Compared to developed countries in western Europe, 
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Hungary enjoys a competitive advantage in the price endowments; meanwhile, 

Hungary has a knowledge advantage with a sufficient supply of high education 

graduates over developing countries. In other words, Hungary has a more favourable 

price-quality ratio in high skilled labour. Moreover, the cultural and geographical 

proximity to western Europe considerably attracts more FDI. 

 

Myszkowska (2014) found significant evidence that growth in exports was associated 

with FDI flowing into service industries and ICT-related services. Sass et al. (2018) 

mainly analyze four services industries, including financial intermediation, 

telecommunications, computer services and other business services. They found, in 

Hungary, business services were the most export-oriented as its export-output ratio was 

nearly 90% in 2013. Meanwhile, the inward FDI into business services reached over 

35% of total inward FDI in Hungary. Their paper highlighted that FDI in Hungary had 

the most substantial export-generating effects than other CEE countries. This is in line 

with our estimation outcomes. Nagy and Lengel (2016) categorized Hungarian 

manufacturing industries into two sections to analyze the FDI-trade pattern in 

manufacturing. The sections in which employment and productivity increase are 

defined as strengthening sub-section and the sections with declining employment and 

lagging productivity are defined as weakening sub-section. They conclude that 

Hungarian manufacturing is export-orientated with an 86% exporting ratio in 

strengthening sub-section and 75% weakening sub-section. In contrast, the former 

section absorbed 40% FDI in manufacturing and FDI in the later section were declining. 

The strengthening sub-section includes manufacturing machinery and equipment, 

transport equipment, manufacture of medicines and chemicals, and manufacture of 

metal products.We found that the manufacture in strengthening sub-section requires 

high skilled labour and manual workers predominantly. The efficiency-seeking FDI is 

located in Hungary for its comparative advantage in price-ratio Labor and aims for 

exporting to parent companies or foreign markets. This efficiency-seeking vertical FDI 

may also lead to enhancing imports of the intermediate products. Folfas and Udvari 
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(2017) have discovered such a pattern in the chemistry industry in Hungary. They 

noticed that the total imports of intermediaries increased along with the increase in the 

share of foreign value-added in the exports of chemical products in the observed period 

of 1995-2014. However, there is no evidence indicating the continuous increase in the 

exports of final goods in the chemistry industry. In terms of Hungary's composition of 

foreign trade products, the decline in demand for energy and raw materials could be 

observed. Our empirical findings prove that there is a significant commercial 

integration of Hungary with CEECS. In the trade relation with CEECS, Szendi et al. 

(2017) pointed out that the machinery industry (mainly the automobile industry) and 

chemicals account for a large proportion. The machinery industry accounts for 42%, 

and the chemical industry accounts for 16%. These two industries are in the 

strengthening sub-section in which export-orientated FDI increases. 

 

Overall, combined with our empirical findings, we take an insight into the FDI-trade 

pattern in Hungary. Germany is not only the major investor in Hungary but also the 

largest trading partner with it. Hungary, as one of the peripheral countries for Germany, 

received a large amount of vertical FDI for the motivation of both market-seeking and 

efficiency-seeking. FDI inflows into Hungary may be aimed at supplying markets in 

neighbouring regions as Hungary occupies a favourable geographical location 

connecting East and West Europe. Moreover, Hungary provides high educated 

labourers with a competitive price-quality ratio, which is attractive to FDI in skill-

intensive industries. In Hungary, the vertical FDI with such motives is widespread in 

both the service and manufacturing industries. For example, the business services and 

manufacture requiring skilled manual labour are the most attractive to foreign 

investment. On the other hand, the share of exports in total output in these industries 

accounts for a large proportion, which provides evidence for the export-orientated FDI 

in Hungary. The vertical FDI inflows could be accompanied by an increase in imports 

of intermediate products, such as in the chemistry industry. As NTT suggested, vertical 

FDI has a complementary relationship with the trade. This is in line with the positive 
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effect of FDI on trade in our empirical outcomes. Our results also indicate the existence 

of commercial integration of Hungary with CEECS. Foreign investment may relocate 

their certain production plants into Hungary as the exporting site to the CEE region. To 

further analyze the commercial pattern among the CEE region, we may need data in the 

industry- or even firm-level as the current macroeconomic data involved EU-5 may 

dilute or interfere with our observation. 

7.2. The FDI-trade pattern in Poland  

In our empirical analysis, we still found a complementary relationship between FDI and 

trade in Poland. However, the complementarity could only be observed in the 

relationship between FDI and exports. Table 11 displays a composition of the exporting 

destination countries in our sample. Like Hungary, the main trading partner is Germany, 

accounting for nearly 50% of the total exports. The second-largest destination country 

is the Czech Republic taking more than 10% of the total exports in our sample. France 

is closely behind the Czech Republic, accounting for around 10%. The exports to other 

CEECS contribute to about 10% of total exports in our sample. Charts 4 and 5 show 

the country compositions of FDI stock from 2005 to 2019. There are some differences 

between the inward FDI pattern and the outward FDI pattern. Netherland contributes to 

the largest proportion of the inward FDI towards Poland. Then, Germany is the second-

largest investor. Both countries contributions account for over 30% of the total inward 

FDI. However, Poland received few amounts of FDI inflows from CEECS, which 

merely account for 1% of the total FDI. On the other hand, Poland has been mainly 

investing in the Czech Republic and the Netherlands in the last 15 years, both 

accounting for around 30% of foreign investment. Hungary and Germany are also the 

important investing targets, which received over 10% of the total investment 

respectively. Poland has invested around half of its capital into CEE-5, which is 

basically in line with the amounts of investments in EU-5. Since the accession into the 

EU, Poland exports to EU countries has been climbing up. According to Kolodziejczyk 

(2016), the value of Polish exports to the EU has almost tripled since 2004. Poland had 
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a trade surplus with EU countries in the fifth year of joining the EU (UNCATD, 2021). 

The manufactured products constitute 80% of the total exports (Ulbrych,2018).  Over 

one-third of the Polish exports to EU markets are electro-machinery products. The 

products in the chemistry industry and agriculture industry are also the main exporting 

commodities towards EU markets, accounting for over 10% of total exports. 

 

Table 11: Share of trading partners in Poland from 2005 to 2019 

 

The empirical paper of Cieślik (2018) pointed out that OECD countries conducted 

vertical FDI in Poland for the efficiency-seeking motives. The vertical integrated 

multinational demand for more labour and intermediate products, which drives the FDI 

flows to Poland. He found that most foreign capital investment is absorbed by the 

manufacturing industry, constituting 31% in 2017. Over 20% of foreign capital from 

OECD was invested in finance and insurance service and around 14% of investment 

flowed into wholesome and retail. Cieślik (2019b) proved that the differences of factor 

endowments and market size are the important drivers for the conducting of FDI in 

Poland, whereas the specific reasons are various in every source country. The 

automotive industry is one of the most important and largest manufacturing sectors in 
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Poland in terms of production and exports. Recently, Poland has been over 1,000 

producers in the automotive industry, in which the total employment number is over 

210 thousand. Driven by foreign investment, Poland has become the third-largest 

automotive industry after Germany and France in the EU. Domańsk and Gwosdz (2018) 

showed that over 330 automotive factories had been established in Poland since 1989 

and more than 80% of the factories were built with foreign investments. The Polish 

automotive industry is export-oriented and has been competing with other CEE 

countries for years. The most important categories of exported automotive products 

include passenger cars and automotive accessories (Witczyńska,2017). Guzik et 

al.(2020) stated that approximately 30% of the exports was constituted by low value-

added and labour-intensive products. With the upgrading of the automotive industry, 

the role of the Polish automotive industry has been strengthened. The production 

gradually shifted to high value-added and first-quality products. Though R&D capacity 

improved to some extent, the non-production competencies in the Polish automotive 

industry are still lagging behind western countries. This could be explained by the fact 

that Poland is highly dependent on foreign investments. The structure and sector of 

inward FDI also developed in the last 15 years. The investment into the manufacturing 

industry has been gradually declining, while there is an evident rise in service activities. 

In 2016, the services sector attracted the largest amount of FDI inflows, of which over 

28% were allocated to professional service and nearly 27% flows were into information 

and communication sections, while the industrial sector had the second-largest amount 

of FDI inflows (Wyrwa, 2018). Sass et al. (2018) found that FDI inflows into the 

telecommunication sector exerted a positive impact on its exports. 

 

As discussed above, inward FDI received from EU-5 is conducted for efficiency-

seeking, which is most evident in the automotive industry. The development of vertical 

FDI enhanced the role of the Polish automotive industry in exports. Apart from the 

inward FDI, our empirical results indicate the impact of outward FDI on exports as well. 

Gorynia et al. (2015) pointed out that the outward FDI of CEE firms in neighbouring 
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countries was conducted mainly for the market-seeking motives and then for the 

efficiency-seeking and resource-seeking. The motives are also determinate by the 

development of the hosting countries.   Outward FDI in CEECS has been rapidly 

increased since the 2000s. This development began to narrow the gap between inflows 

and outflows of FDI, yet it is still relatively large. Though many CEECS have recorded 

similar waves of foreign investment, Poland is still regarded as the largest investor in 

the region. As for the industry structure of the outward FDI, the service sector has been 

occupied the dominating share, twice larger than the total manufacturing sector (OECD, 

2021). In 2004, the cumulative share of the manufacturing industry was 27.5% and the 

service sector recorded 41.1%. In 2009, the manufacturing sector remains at a similar 

level, 28.6% of the total outward FDI, while the share in the service sector drastically 

increased to 62.6%. This confirms that the overall preference of polish investors 

inclines to the well-developed economies with mature markets (Gorynia et al., 2011). 

The professional services providing accounting, consulting and legal services constitute 

the largest share in this sector. In the manufacturing sector, Coke, petroleum products 

and nuclear energy are the main invested industries. It has been worth noting that, in 

the petroleum industry, the outward FDI is committed to establishing distribution 

networks in the EU rather than seeking resources of crude oil. This is in line with the 

previous hypothesis of market-seeking motives of Polish FDI outflows. The Polish 

major petroleum firm, Orlen, is one of the cases. The high growth rate of the petroleum 

industry in 2009 is also consistent with this observation. In the service industry, FDI in 

professional fields (accounting, consulting, legal services) has become increasingly 

prominent, which means that the comparative advantages of knowledge-intensive 

industries have gradually emerged in Poland (Gorynia et al., 2011). It should be 

underscored that the nature of the actual ownership of companies investing abroad from 

Poland remains unknown. Gorynia et al. (2011) found that, in some cases, outward FDI 

was in the category of indirect FDI.   
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Based on our empirical results, we find export-enhancing effects exerted by inward FDI 

and outward FDI. The proportion of Polish exports to trading partners is similar to that 

of Hungary, of which that Germany takes 47% of the total and CEE-5 constitute over 

20% jointly. Foreign investments basically came from the EU-5, led by the Netherlands 

and Germany. As for the receiving countries of Polish outward FDI, CEE-5 account for 

over half the total investment, of which the Czech Republic is the most important 

partner. The FDI from Poland back to Netherland also constitutes a large part close to 

that of the Czech Republic. Manufacturers contribute to the largest proportion of polish 

exports. At the same time, one-third of the foreign investment has been absorbed by the 

manufacturing industry. The vertical FDI is prevalent in Poland, of which the 

automotive industry is the most prominent. Poland has always been the EU's third-

largest automotive centre, especially in the production of parts and accessories. With a 

long history of the automotive industry in Poland, local skilled labour with a price 

advantage became a strong attraction for FDI inflows. In turn, FDI plays an important 

role in promoting the structural upgrading of the automobile industry as well. The 

exports not only comprise low value-added products but also include more complex 

and high-quality products. However, it seems that non-production parts of the industry 

have been barely advanced in the last decade, which may be one of the disadvantages 

of being dominated by foreign capital. Moreover, Poland, as the most important 

investor in the CEE region, has been investing largely abroad in the services industry 

in well-developed economies. Unlike the inward FDI in Poland, the outward FDI is in 

the aim of market-seeking, not only in the services industry but also in manufactures. 

Poland's overseas investment may increase its competitiveness in foreign markets, 

leading to increased exports. However, the Polish competitiveness may not be 

improved for the possibility of an indirect investment existing in outward FDI. Further 

investigation on ownership of FDI may be needed for analyzing the FDI-trade pattern 

in Poland. 
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7.3. The FDI-trade pattern in Slovakia 

In line with Poland, the complementarity relationship is found in the FDI-exports 

relation of Slovakia. Germany still keeps the first position as the exporting destination, 

whereas its proportion in Slovakia is fewer than in Poland by around 10% (Shown in 

the appendix 2). Compared with Poland, the proportion of exports to CEE-5 became 

larger. For example, Czech Republic accounts for nearly one-fifth of the total, while 

Poland and Hungary constitute about 10% respectively. The largest investor for 

Slovakia is the Netherlands, which accounts for 32% of the total foreign direct 

investment in our sample. Unlike Hungary and Poland only receiving FDI from EU-5, 

the remaining investment is equally divided by a group of CEE-4 and a group of EU-4. 

As for the outward FDI, we found Slovakia has mainly invested in the Czech Republic 

with 68% of the total in our sample. 

 

For the last 15 years, industrial production has been the main recipient of foreign 

investment, of which automotive and electronics industries have stood out. The 

proportion of service sectors has rapidly expanded, in which financial intermediation is 

the most important industry and the scientific and technical activities have the largest 

increase (Táncošová,2019). Since independence, the FDI of automotive was attracted 

by skilled labour specializing in precise armoured vehicles. In view of the long-term 

alliance with the Czech Republic, Slovakia has well-developed labour productivity and 

skills in the mid-tech manufacturing industry based on Central European standards 

(Dean, Muchova and Lisy, 2013). Thus, the efficiency-seeking FDI is attracted by the 

skilled and relatively cheaper Labor of Slovakia. Pechersky (2018) also observed an 

increase in exports of cars along with the FDI inflows, contributing to 20% of overall 

export. Automotive manufacturing is the largest exporting industry (Broeck, Mehrez 

and Guscina, 2012). It should be noted that Slovakia has the highest ratio of exported 

cars per thousand people. On the other hand, the outward FDI of Slovakia has been 

stable and continuously rising with the development of the economy. Apart from the 

traditional sector (manufacturing) having been invested, there was an investing shift to 
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financial intermediation and scientific and technical activities. Overall, the FDI-trade 

pattern of Slovakia is in common with Poland. The vertical FDI is attracted by the 

skilled and cheap labour in Slovakia, particularly in automotive, which leads to 

complementarity with exports.    

7.4. The FDI-trade pattern in Slovenia  

Our empirical results indicate a complementarity between trade and outwards FDI in 

Slovenia. The exports and imports of Slovenia have a similar proportion allocation of 

trading partners. Germany is the leading trading partner with more than 30% in exports 

and imports (Shown in the appendix 2). Italy is the second-largest trading partner, and 

Austria takes the third position. Other CEE-4 jointly constitute more than 10% in 

exports and imports. Meanwhile, Slovenia mainly invests in Netherland, Germany and 

Austria, accounting for more than 60% of the total outward FDI. The investment in 

other CEECS records more than one-fifth of the total. In fact, compared to Hungary, 

Poland and Slovakia, Slovenia has a relatively smaller value of FDI. We notice that 

Slovenia has been mainly invested in the developed countries. Damija and Decramer 

(2014) confirm that outward FDI has a positive effect on the parent firms in Slovenia. 

They provide the argument that outward FDI facilitates the learning process for the 

domestic market from the developed market, like optimizing the operation function. It 

should be noticed that such a process does not enhance productivity and exports 

instantly. It takes years. Furthermore, our results indicate that Slovenia has no 

commercial integration with other CEE-5, which could also be inferred from the data 

in the chart.   

7.5. The FDI-trade pattern in Estonia 

Estonia shows different results from other CEECs. Our empirical outcomes confirm a 

substitutive relationship between outward FDI and trade. Besides, there is no 

commercial relationship between Estonia and other CEE-5. In our sample, EU-5 are the 

main recipients for Estonia’s investment, of which over 70% is in the service sector . 
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As shown in the appendix 2, the main receiving countries of the investment from 

Estonia are Netherland and Italy, both accounting for about one-third of the total 

investment in our sample. Poland is the only important investee among CEE-5 with 

13%. Concerning the trade flows, Germany constitutes about 37% in both exports and 

imports. Netherlands and Poland are the second important trading partners, with more 

than 10% in exports and imports. Apart from Italy and France, the remaining 

undiscussed countries take no more than 5% of total exports or imports. It should be 

noticed that, in our dataset, Estonia has a much smaller value than other countries in 

both FDI and trade. On the other hand, Estonia has a long geographical distance from 

other countries in our sample. According to the traditional theory of MNE, the decision 

between export and outward FDI is independent of the costs. The possible reason for 

the substitutive may be the transportation costs overweighting the fixed cost in the local 

markets. Meanwhile, the MNE theory believes that outward FDI mainly utilizes 

ownership, locational, and international advantages. As the recipient countries are more 

well-developed than Estonia, there may be no ownership advantages, which hardly 

enhance the exports. However, it is worth noting that our sample does not include the 

two largest recipients of Estonia’s FDI, Latvia and Lithuanian. Compared with the total 

outward FDI in our sample, the stock received by Latvia and Lithuanians was three 

times larger (OECD,2021). Thus, the FDI-trade relationship in Estonia may remain 

unknown. In the future, we can further the study with more countries in our sample. 

8. Conclusion  

This paper explores the empirical evidence in CEECS on the relationship between FDI 

and trade. The CEECS in our sample includes the Czech Republic, Hungary, Poland, 

Slovakia, Slovenia and Estonia. The reason for choosing Estonia instead of Latvia and 

Lithuania is its tighter commercial relations and larger trade volume with other 

countries. In these six CEE nations, we analyze the role of bilateral investment with the 

CEE commercial partners and the key EU commercial partners (Austria, Germany, Italy, 
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France and the Netherlands). Our principal goals are to determine trade-FDI 

relationship is either complementarity or substitutability. This subject addresses a topic 

that is both interesting for academic research and macroeconomic policymakers. The 

findings of such research could be used to develop strategic macro-economic policies. 

 

In the past few decades, FDI-trade relations have been widely discussed in trade theory 

and multinational enterprise theory. Theoretical research has failed to reach a consistent 

and clear conclusion on the relationship between FDI and trade. Previous studies have 

produced different empirical results involving various factors, including the 

commodities traded, the macroeconomic environment, and selected industries. 

According to previous literature, complementarity and substitution are widely accepted 

as the nature of the relationship between FDI and trade. The complementarity 

relationship is prevalent in the macro-level evidence. However, there is little empirical 

evidence focusing on the CEE region. Thus, our paper contributes to filling in this 

literature gap. Moreover, we analyze the FDI effects on the bilateral trade of CEECS 

both with other CEECS and Old EU countries.   

 

We test the theoretical predictions of complementarity and substitution effects using 

panel data of the Czech Republic, Hungary, Poland, Slovakia, Slovenia and Estonia 

from 2005 to 2019. A panel dataset is built for each country above and the four cross-

section relationships between inward/outward FDI and exports and imports are tested 

through the gravity model. Before the estimation, we check the stationarity, cross-

sectional dependence and cointegration. Then, each panel is estimated by fixed effects, 

random effects and the 2SLS model. The Hausman test is utilized to determine the 

appropriate model for each estimation. Our results indicate that FDI has a 

complementary impact on trade in countries of Hungary, Poland, Slovakia and Slovenia. 

In Estonia, we notice a substitution effect. However, we do not find any significant 

relationship in the Czech Republic. In our sample, Hungary has the strongest 

complementary effect of inward FDI on trade. The complementary effects in Poland 
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and Slovakia are found in the FDI-exports relation. In Slovenia, we can only observe 

complementarity between outward FDI and trade. The substitution effect in Estonia is 

also found in the outward FDI-trade nexus. Moreover, we test whether there is a 

commercial integration among CEECS in our sample by implementing a dummy 

variable. The outcomes show that there is a commercial integration among Visegrad 

countries (Czech Republic, Hungary, Poland and Slovakia). In Hungary, Poland and 

Slovakia, Germany has been the largest investors with vertical FDI inflows. These 

countries, as peripheral countries for Germany, received a large amount of vertical FDI 

for the main motivation of efficiency-seeking. FDI inflows into Hungary may be aimed 

at supplying markets in neighbouring regions as Hungary occupies a favourable 

geographical location connecting East and West Europe. Moreover, Hungary provides 

high educated labourers with a competitive price-quality ratio, which is attractive to 

FDI in skill-intensive industries. The vertical FDI is also prevalent in Poland, of which 

the automotive industry is the most prominent. Poland has always been the EU's third-

largest automotive centre, especially in the production of parts and accessories. With a 

long history of the automotive industry in Poland, local skilled labour with a price 

advantage became a strong attraction for FDI inflows. In turn, FDI plays an important 

role in promoting the structural upgrading of the automobile industry as well. The 

exports not only comprise low value-added products but also include more complex 

and high-quality products. The FDI-trade pattern of Slovakia is in common with Poland. 

The vertical FDI is attracted by the skilled and cheap labour in Slovakia, particularly in 

automotive, which leads to complementarity with exports. In Slovenia, outward FDI 

has a positive effect on the productivity and exports of parent firms, as the outward FDI 

may facilitate the learning process for the domestic market from the developed market, 

like optimizing the operation function. On the other hand, the positive effect of outward 

FDI on imports demonstrates a backward vertical integration and enhanced 

competitiveness of exports in the foreign markets. In Estonia, the possible reason for 

the substitutive may be the transportation costs overweighting the fixed cost in the local 

markets. Meanwhile, as the recipient countries are more well-developed than Estonia, 



 
 

63  

there may be no ownership advantages, which hardly enhance the exports. However, as 

our sample does not include the two largest recipients of Estonia's FDI, which is Latvia 

and Lithuanian, the nature of the FDI-trade relationship in Estonia needs further 

investigation. 

 

In sum, our study confirms that the complementary effects of FDI on trade prevail in 

the CEECS. The vertical FDI with an efficiency-seeking motive plays an important role 

in CEECS. However, the complementarity between FDI and trade is demonstrated 

through different FDI-trade nexus combinations. Thus, our findings may provide some 

policy implications for each country. Among Visegrad countries, the authorities could 

help provide more favourable conditions for the FDI to support the commercial 

integration of the CEE region. Furthermore, our findings could be further explored by 

combining the sector- or industry-level data. Incorporating more fully disaggregated 

data would benefit the literature since it would highlight diverse industry-specific 

behaviour patterns. For example, in our discussion, we already notice the rising 

importance of the service sector in the FDI-trade pattern. We may further investigate 

with more disaggregated data. Finally, the FDI-trade nexus in Estonia may be analyzed 

with more neighbouring countries, including Latvia, Lithuania and Finland. 
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Appendix 1 Explanatory Variables  
Variables  Description  Expected 

sign  
Literature  Database  

Ifdiijt 

The outward FDI stock from country i to 

country j in year t. 
+/ -  Pain and Wakelin 

(1998); Fontagné 

(1999) 

OECD 

ofdiijt 

The inward FDI stock from country i to 

country j in year t. 
+/ -  Pain and Wakelin 

(1998); Fontagné 

(1999) 

OECD 

gdpdiffijt 
The GDP difference between country i and 

country j in year t. 

+ Africano and 

Magalhães 

(2005) 

World 

Bank 

lgdpavgijt 

The GDP average between country i and 

country j in year t. 

+ Africano and 

Magalhães 

(2005) 

World 

Bank 

lgdpcapavgijt 

The average GDP per capita of country i 

and country j in year t. 

+ Africano and 

Magalhães 

(2005) 

World 

Bank 

lgdpcapdiffijt 

The GDP per capita difference between 

country i and country j in year t. 

+/ - Africano and 

Magalhães 

(2005) 

World 

Bank 

lgdpgrowthjt 
The GDP growth of country j in year t. + Fontagné (1999) World 

Bank 

lpplavgijt 
The average population of country i and 

country j in year t. 

+/ - Fontagné (1999) World 

Bank 

ldistance  

The distance between country i and country j  - Africano and 

Magalhães 

(2005) 

Michelin 

ceec 

Dummy variable denotes 1 if partner 

country is CEEC, while denotes 0 with old 

EU member 

+   

Notes: The GDP related variables are expressed in constant prices (US $). 
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Appendix 2 Share of trading partners from 2005 to 2019
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