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Abstract  

Export oriented companies are extremely important for the Czech Republic as a highly open economy. These 

companies contribute to the generation of GDP and ensure that the current account on its balance of payments 

remains balanced. International trade is currently enjoying rapid growth because most trading subjects are 

aware of the importance of developing international activities which aim to sell products on foreign markets. 

This high sectoral concentration of Czech exporters along with a significant territorial export orientation 

primarily towards EU states means the Czech Republic is highly vulnerable to fluctuations and economic 

disturbances on foreign markets. The research investigates application of the gravity model of foreign trade 

on selected branches of the manufacturing industry and identifies significant factors which affect trade flow. 

The main aim of the research was to determine statistically significant export variables and generally confirm 

the suitability of using the gravity model equation as a tool for analysing trade flow and discovering trade 

potential. Part of the research involved compiling a basic modified export gravity model of foreign trade. This 

model allows identification of the statistically significant explanatory variables which fundamentally affect the 

Czech Republic’s exports. The paper presents this model and the outputs which relate to selected commodities 

produced by the manufacturing industry, such as basic metals, coke and oil products, chemical substances 

and preparations, etc.   
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1. INTRODUCTION 

Foreign trade represents a significant constituent of external economic relations because it links the national 

economy with the global economy. The research investigated application of the gravity model of foreign trade 

on selected branches of the manufacturing industry and identified significant factors which affect the trade flow 

in selected commodities. Part of the research involved compilation of a basic modified export gravity model. 

“Exports from the Czech Republic” was selected as an explanatory variable, along with “GDP”, “GDP per 

Capita”, “distance of trade partners”, and “population size” of 35 selected countries which represent the main 

business partners of the Czech Republic. All the estimates of the variables’ parameters were made using the 

GRETL program. Tests were applied to ascertain the stationarity of the variables in the panel data and the 

relationship between the analysed variables. The paper presents a modified export gravity model of foreign 

trade. The model allows identification of the statistically significant explanatory variables which fundamentally 

affect the Czech Republic’s exports. Selected commodities such as basic metals, coke and oil products, 

chemical substances and preparations produced by the manufacturing industry were examined (see Tables 

1, 2 and 3). 
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Table 1 Export of goods from the Czech Republic of selected commodities produced by the manufacturing  

industry [in billions CZK] for the selected period [1] 

Commodity 1.y 2.y 3.y 4.y 5.y 6.y 

Coke and refined oil products 39.0 37.2 42.2 38.3 28.4 36.6 

Chemical substances and preparations 146.5 152.1 166.9 150.3 140.8 160.5 

Basic metals 149.3 150.9 151.5 142.0 128.9 138.7 

Table 2 Year-on-year development of selected commodities produced by the manufacturing industry during 

the monitored period [%] [1] 

 Commodity 1.y 2.y 3.y 4.y 5.y 

Coke and refined oil products -5 13 -9 -26 29 

Chemical substances and preparations 4 10 -10 -6 14 

Basic metals 1 0 -6 -9 8 

Table 3 Foreign trade in goods in 2017 in the Czech Republic [in billions of CZK] of selected commodities 

produced by the manufacturing industry [1] 

Commodity Trade turnover Export Import Trade balance 

Coke and refined oil products 89.922 36.551 53.371 -16.819 

Chemical substances and preparations 430.450 160.497 269.953 -109.456 

Basic metals 403.309 138.722 264.586 -125.864 

In the 1960s, Tinberger and Pöyhönen first presented the gravity model of foreign trade [2,3]. According to the 

authors, the mutual volume of trade between countries could be likened to the law of gravitational attraction in 

Newtonian physics: it was directly dependent on the size of the countries or the size of their economic power 

expressed in GDP and inversely proportional to the geographic distance between them, most often expressed 

as the distance between capitals. Gravity models have long been used to analyse the effect of globalisation 

factors on bilateral trade [4]. Gravity models can be used to explain international financial transactions in the 

same manner as transactions in goods [5] and can also be applied in the international trade network [6]. Baier 

and Bergstrand conducted extensive research into the application of gravity models and also formulated the 

most commonly used gravity model in international trade [7-9].  

As the number of application areas for gravity models grows, the number of potential explanatory variables 

which can be modelled under the relevant phenomena also grows. One can select a concrete explanatory 

variable from a large number of characteristics. According to Bubáková, in the traditional concept of the gravity 

model, the volume of mutual trade is dependent on the economic strength of the country, transport costs, trade 

barriers and preferential factors [10]. Mutual trade is then represented by trade flow. In a study of the 

agricultural commodities produced by the Czech Republic, Ševela formulated a gravity model for Czech 

exports, with GDP, GDP per capita, and geographic distance between capitals as the statistically significant 

explanatory variables [11]. Svatoš and Smutka evaluated the competitiveness of Czech agricultural and food 

products in the context of the global agrarian market and agrarian foreign trade of the 27 EU Member States 

[12]. Tichý applied the gravity model to produce an estimate of the impact of the Czech Republic’s accession 

to the European Monetary Union on foreign trade in the Czech Republic [13]. Benáček, Podpiera and Prokop 

(2005) showed that for almost a decade (1993–2002), the most important factors which affected trade between 

the Czech Republic and the EU were aggregate demand on both sides of the border, the real exchange rate, 

liberalisation of customs and unit prices in imports and exports, and economies of scale [14]. In areas 

associated with trade, some studies examined the backing given to companies to support competitiveness in 

the Czech Republic [15,16]. Several Czech authors have investigated the factors which affect export 
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competitiveness. Peprný, Kubíčková and Rovný defined the indicators for the success of SMEs on foreign 

markets [17]. 

2. RESEARCH OBJECTIVE AND METHODOLOGY 

2.1. Basic gravity model 

The research applied panel data compiled from statistics available from Eurostat, the Czech Statistical Office, 

the Foreign Trade Database of the Czech Republic, the Czech National Bank, and the European Central Bank. 

The research assembled a basic gravity model which contains explanatory variables selected according to an 

analysis of macroeconomic factors. The statistical model was then dynamized, and a gravity model was put 

together with basic and secondary explanatory variables. Exports in the Czech Republic was selected as an 

explanatory variable. To analyse the main factors which affect Czech exports, panel data was assembled, 

consisting of cross-sectional data which monitored a five-year period of the 35 most significant territories for 

the export of Czech products. GDP, GDP per capita, and geographic distance between capitals were then 

applied in the model as statistically significant explanatory variables. 

After substitution of the defined variables, the basic equation is expressed in Equation 1. 

𝑋𝑖𝑗𝑡 = 𝛼0 + 𝛼1 𝐺𝐷𝑃𝑖𝑡 + 𝛼2 𝐺𝐷𝑃𝑗𝑡 + 𝛼3 𝑃𝑂𝑃𝑖𝑡 + 𝛼4 𝑃𝑂𝑃𝑗𝑡 + 𝛼5 𝐷𝐼𝑆𝑇𝑖𝑗 + 𝛼6 𝐺𝐷𝑃𝐶𝐴𝑃𝑖𝑡 + 𝛼7 𝐺𝐷𝑃𝐶𝐴𝑃𝑗𝑡 + 𝜀𝑖𝑗𝑡             (1)                                                                                                       

2.2. Modified gravity model 

Based on economic, statistical and econometric verification, the gravity model described in (1) was modified 

into a form for determining the main factors involved in the Czech Republic’s foreign trade [18]. The modified 

gravity model is expressed in Equation 2. 

ln(𝑋𝑖𝑗𝑡) = 𝛼0 + 𝛼1 ln(𝐺𝐷𝑃𝑖𝑡) + 𝛼2 ln(𝐺𝐷𝑃𝑗𝑡) + 𝛼3 ln(𝑃𝑂𝑃𝑖𝑡) + 𝛼4 ln(𝑃𝑂𝑃𝑗𝑡) + 𝛼5 ln(𝐷𝐼𝑆𝑇𝑖𝑗) +

𝛼6 ln(𝐺𝐷𝑃𝐶𝐴𝑃𝑖𝑡) + 𝛼7 ln(𝐺𝐷𝑃𝐶𝐴𝑃𝑗𝑡) + 𝜀𝑖𝑗𝑡                                                   (2) 

where: 

𝑋𝑖𝑗𝑡  value of export from country i (Czech Republic) to country j 

𝐺𝐷𝑃𝑖𝑡  gross domestic product of country i (Czech Republic) 

𝐺𝐷𝑃𝑗𝑡  gross domestic product of country j (partner country) 

𝐺𝐷𝑃𝐶𝐴𝑃𝑖𝑡 gross domestic product of country i (Czech Republic) per capita 

𝐺𝐷𝑃𝐶𝐴𝑃𝑗𝑡t gross domestic product of country j (partner country) per capita 

𝑃𝑂𝑃𝑖𝑡  population of country i (Czech Republic) 

𝑃𝑂𝑃𝑗𝑡  population of country j (partner country) 

𝐷𝐼𝑆𝑇𝑖𝑗  geographic distance between countries i (Czech Republic) and j (partner country) 

𝜀𝑖𝑗𝑡  random error 

3. RESULT AND DISCUSSION 

All the estimates of the variables’ parameters were made using the GRETL program. The model included a 

variable for time. The assumption concerning a statistically significant year was not confirmed. The least 

squares model was applied to Czech exports according to a Hausman test, which detects the consistency of 

estimates, with a resultant p-value of 0.34562 [19]. Table 4 lists the values of the coefficients for individual 

variables in the resultant model of random effects along with p-values which indicate the statistical significance 

of the individual explanatory variables. The dependent variable is “In Export”. 



May 26 - 28, 2021, Brno, Czech Republic, EU 

 

 

Table 4 Estimate of variables in model 

Variable Coefficient α Standard error p-value 

const 4.57824 0.830202 1.27e-07 

l_GDPjt 0.809565 0.0311539 0.4323 

l_GDPCAPjt −0.234374 0.0474901 1.89e-06 

l_POPjt 0.2563 0.034645 1.49e-07 

l_DISTij −1.35654 0.0460095 0.6471 

l_GDPit 0.448752 0.778176 0.5649 

l_GDPCAPit 0.2097 0.056435 1.76e-046 

l_POPit 0.2678 0.0357578 1.24e-06 

The analysis showed that the basic macroeconomic theory of foreign trade can also be applied to trade in the 

Czech Republic. The result of the analysis is a positive value of GDP, corresponding to the expectation that 

countries export more to other countries with a higher GDP. From the aspect of intensity of effect, the most 

powerful factor on the volume of exports is distance between countries. In accordance with the theory of gravity 

models, the volume of goods traded between business partners drops with increasing distance. The greater 

the GDP and the less the distance from the Czech Republic, the higher the exports to that country. The other 

parameters showed no statistical significance.  

The obtained coefficient values were applied to the gravity model, results are displayed in Equation 3. 

ln(𝑋𝑖𝑗𝑡) = 4.57824 + 0.809565 ln(𝐺𝐷𝑃𝑗𝑡) + 0.448752 ln(𝐺𝐷𝑃𝑖𝑡) + 0.2563 ln(𝑃𝑂𝑃𝑖𝑡) + 0.2678 ln(𝑃𝑂𝑃𝑗𝑡) −

1.35654 ln(𝐷𝐼𝑆𝑇𝑖𝑗) − 0.234374 ln(𝐺𝐷𝑃𝐶𝐴𝑃𝑗𝑡) + 0.2097 ln(𝐺𝐷𝑃𝐶𝐴𝑃𝑖𝑡)                                        (3) 

In the analysis, a revealed comparative advantages (RCA) index was also calculated and used to evaluate the 

comparative advantages of the examined country with respect to the reference group, according to the 

equation [20], see Equation 4.                                                                                                             

𝑅𝐶𝐴𝑖𝑗 =
(

𝑥𝑖𝑗

𝑋𝑖
)

(
𝑥𝑤𝑗

𝑋𝑤
)
                                                                                                                                              (4) 

where: 

𝑥𝑖𝑗 value of export of the given commodity by a certain country 

𝑋𝑖 value of total exports of a certain country to the entire world 

𝑥𝑤𝑗 value of global exports of the examined commodity1,000 = one thousand 

𝑋𝑤 total value of global exports 

If the resultant value is greater than 1, then the examined country has a comparative advantage in terms of 

the reference group of countries in exports of the given commodity category. Table 5 shows that with its trade 

partners in selected countries, the Czech Republic has a full comparative advantage in the category of 

machines and vehicles, whereas in chemical substances and preparations and coke and oil products, the 

Czech Republic has full comparative disadvantages with all countries. In the case of basic metals, the Czech 

Republic has a comparative advantage only with directly neighbouring countries. 



May 26 - 28, 2021, Brno, Czech Republic, EU 

 

 

Table 5 RCA index of selected commodities for 2017 

 Machinery and 
vehicles 

Chemical substances and 
preparations 

Basic 
metals 

Coke and refined oil 
products 

Germany 1.55 0.33 1.33 0.17 

Slovakia 1.03 0.69 1.59 0.89 

Poland 1.09 0.92 2.03 0.42 

France 1.80 0.26 0.84 0.04 

UK 1.82 0.23 0.85 0.03 

Austria 1.13 0.37 1.51 0.00 

Italy 1.33 0.53 1.37 0.01 

Netherlands 1.69 0.36 1.13 0.06 

Hungary 1.41 0.89 1.33 0.40 

Spain 1.99 0.24 0.64 0.00 

4. CONCLUSION 

The article presented the outputs of an analysis in which the main aim was to determine the statistically 

significant export variables related to the selected commodities produced by the manufacturing industry: basic 

metals, coke and oil products, chemical substances and preparations. As part of the research, a modified form 

of the gravity model was compiled, and the revealed comparative advantages index was calculated. The 

research analysed the significance of individual factors comprising the actual export policy and determined the 

most significant aspects in the Czech environment, evaluating how they affected competitiveness on the 

foreign market in selected manufacturing industry commodities such as basic metals, coke and oil products 

and chemical substances and preparations. According to the model, export success is in general dependent 

primarily on the economic growth of the country (GDP indicator) and the distance between the trading partners.  
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