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Abstract 

The main objective of this thesis was to examine the determinants of Russian export directed 

to its 36 main trading partners. Employing the Gravity model, the standard gravity variables, 

such as economic masses of the trading partners and their distance, were estimated as having 

significant impacts on the volume of export from Russia. However, a special attention was 

paid to the role of FDI, studying whether FDI flows or FDI stock act as complements or 

substitutes of the export. Unfortunately, with the help of the Fixed-effects and the Random-

effects estimation methods we came to statistically insignificant conclusions, which might 

have been caused by the prevalence of missing observations in the FDI variables. 

 

Keywords: Gravity model, international trade, export, foreign direct investments, panel 

data, Russia 

 

Abstrakt 

Hlavním cílem této diplomové práce bylo prozkoumat ukazatele Ruského exportu vůči jeho 

36 hlavním obchodním partnerům. Za využití gravitačního modelu se základními 

gravitačními proměnnými, jako je hrubý domácí produkt partnerů a vdzálenost mezi nimi, 

se ukázalo, že tyto proměnné mají signifikantní  dopad na množství exportu z Ruska. 

Nicméně zvláštní pozornost byla věnována roli přímých zahraničních investic, konkrétně 

zda se toky, nebo hodnoty chovají jako komplementy, nebo substituty exportu. Bohužel 

pomocí modelu s fixním a náhodným efektem nebylo docíleno žádných statisticky 

významných výsledků, což mohlo být způsobeno převážně chybějícími údaji proměnných 

čistých zahraničních investic. 

 

Klíčová slova: Gravitační model, mezinárodní obchod, export, přímé zahraniční investice, 

panelová data, Rusko 
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1. Introduction 
International trade as an area of study has been gaining significance over the past few 

decades, as the world continues to become more globalised. Therefore, academics as well as 

policy-makers have been trying to unravel and better understand what drives the global trade. 

One of the main tools employed in the field of the international trade is the Gravity model, 

which was introduced in 1962 by a group of Dutch economists led by Tinbergen. They were 

the first to compile an integrated piece of work articulating that the volume of trade between 

2 countries is a function of their economic masses and distance. This simple logic 

encapsulated in the model together with its versatility and high explanatory power ensured 

that it has remained highly relevant to this day. Moreover, in spite of its sound performance 

with regards to smaller economies, the original application of the model was intended for 

large world countries and with Russia being among the biggest economies in the world, we 

have decided to select it as our country of interest. Not only that but what makes the Russian 

economy unique and intriguing is its Soviet heritage coupled with the persistent reliance on 

its abundant natural resources. It can be said that the Soviet past still shows implications on 

the Russian economy today, as it has played a pivotal role in the process of its industrial 

development. Therefore, given that the Gravity model was developed in line with free 

market economies, it would be interesting to test whether the same logic can provide a 

relevant insight into the trade flows of a former socialist republic. On top of that, over the 

past 15 years, the Gravity model has been heavily employed for the purpose of studying the 

relationship between the foreign direct investments (FDI) and the international trade. 

Extending the gravity equation by the said variables, we should be able to analyse whether 

the FDI and trade act as complements or substitutes. In general, studies have indicated that 

the FDI variables can introduce crucial additional explanatory power into the gravity 

equation, with the majority of them focusing on the FDI flows as a sufficient indicator of the 

level of interconnectedness between a pair of trading countries. However, a group of studies, 

such as that of Hejazi & Safarian (2001), opted for the stock of FDI as a more appropriate 

measure. Consequently, we have compiled a dataset comprised of the standard gravity 

variables for Russia and its 36 main trading partner over the period from 2001 to 2012, 

extended by 4 FDI variables on FDI inflow/outflow to Russia and the Russian stock of 

inward/outward FDI. Lastly, for the purpose of analysing our longitudinal dataset, the Fixed-

effects and the Random-effects models will be used. 
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The structure of this thesis is divided into the following 4 main sections. The Chapter 

2, which is dedicated to the review of the influential literature written on the topic, is 

comprised of 2 sub-sections. The first introduces the origin of the Gravity model together 

with its advantages as well as inherent disadvantages, while the second pays attention to the 

concept of international trade from the perspective of economic theories as well as practical 

studies and the relationship between international trade and FDI is closely examined. The 

Chapter 3 discusses the composition of the Russian economy, its position in the global 

market and the level FDI. The Chapter 4 focuses on the specification of our gravity equation, 

introduces sources as well as re-calculations of our dataset together with its inherent 

limitations. Lastly, the Chapter 5 is dedicated to the empirical analysis and defines the 

estimation process from descriptive statistics to the interpretation of the obtained results. 
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2. Literature Review 

2.1 The Gravity Model 

The Gravity model was inspired by the Newton’s Law of Universal Gravitation, 

which states that ‘a particle attracts every other particle in the universe using a force that is 

directly proportional to the product of their masses and inversely proportional to the square 

of the distance between them’ (Teow et al., 2017, pp.1). Subsequently, the formulation of 

this law can be depicted in the following form: 

𝑭 = 𝑮  
𝑴𝟏 ∗𝑴𝟐

𝒅𝟐
  (1) 

Whereby F represents the gravitational force between the 2 objects; G is the gravitational 

constant; M1 and M2 indicate the masses of the respective objects and d is the distance 

between them (Britannica, n.d.). 

If we follow the same logic, we can obtain a very simplistic and intuitive formulation 

of the gravity equation explaining the flows of international trade (Bergeijk & Brakman, 

2010): 

𝑻𝒊𝒋 = 𝑪 
𝒀𝒊

 𝛂∗ 𝒀𝒋
 ß

𝑫𝒊𝒋
  𝛝   (2) 

Where the bilateral trade flows (Tij) between country i and country j are positively associated 

with their respective economic masses (Yi; Yj), yet inversely impacted by the distance 

separating them and with c being a social equivalent of the ‘gravitational constant’. 

The Nobel Prize winner Jan Tinbergen is recognised as the father of the Gravity 

model, since he was the first to formally introduce the gravity equation in his book Shaping 

the World Economy, which was published in 1962 (Bergeijk & Brakman, 2010) 

(Kabir, Salim & Al-Mawali, 2017). However, for a long time prior to the Tinbergen’s work, 

it was recognised that the flow between different geographical locations (flow of people, 

goods or capital) seems to be closely influenced by the ‘weight’ or the attractiveness of the 

respective locations. Just to illustrate, applying the main principles of the Newton’s Law of 

Universal Gravitation to the movement of people, in the 19th century Ravenstein (1885) was 

able to articulate what he named to be the ‘law of migration’. While studying various 

disaggregation levels of migration, he identified the existence of ‘counties of absorption’ 

(typically commercial and industrial hubs), the ‘counties of dispersion’ (predominantly 

agricultural areas) and a pattern of human movement between them. One of the main 

findings was that the observed variation in the direction and extent of movement was directly 

traceable to the attractiveness of the respective counties and the distance separating them. 
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Furthermore, as a predecessor of the gravity equation can be seen the work of Reilly in 1931, 

where he formulated a mathematical expression of the process by which a city attracts 

commerce from its neighbouring districts, whereby the attractiveness of a city was again 

given by its population and its remoteness from another centre of commerce (Batty, 1978). 

Finally, in 1962 a group of economists led by Tinbergen were the first to publish an 

integrated piece of work with an empirical application of the Gravity model. The 

foundational form of the gravity equation is given as (Tinbergen, 1962): 

𝑻𝒊𝒋  =  ß𝟎 𝒀𝒊
ß𝟏  𝒀𝒋

ß𝟐  𝑫𝒊𝒋
ß𝟑 (3) 

Whereby Tij represents the bilateral trade flows between country i and country j; Yi and Yj 

indicate the economic weights of the country i and country j respectively; while Dij is the 

distance separating country i from country j. For empirical purposes, this simple formulation 

of the relationship is commonly transformed and employed in the following log-linearized 

form in order to estimate the ß1, ß2 and ß3 parameters: 

𝒍𝒐𝒈𝑻𝒊𝒋  =  𝒄 +  ß𝟏 𝒍𝒐𝒈𝒀𝒊  +  ß𝟐 𝒍𝒐𝒈𝒀𝒋  +  ß𝟑 𝒍𝒐𝒈𝑫𝒊𝒋  +  𝛆𝒊𝒋 (4) 

To put it in other terms, the gravity equation aims to define the determinants of the bilateral 

trade flows between 2 geographic locations, whereby the economic size of the exporter 

(indicated by the exporter’s GDP) represents the exporter’s supply potential and the 

economic size of the importer (indicated by the importer’s GDP) serves as an indicator of 

the importer’s absorption capacity, while the distance is negatively associated with their 

volume of trade. Thereby, according to the theory, the larger the supply potential of the 

exporter, the larger the absorption capacity of the importer and the less distance separating 

them, the mutual economic activity between the exporter and the importer ought to be 

adequately large. 

In spite of the highly intuitive formulation of the Gravity model, its popularity was 

rising among policy-makers, but academics claimed that without a sound micro-economic 

grounding, the model presented no added value for the department of international 

economics (Leamer & Levinsohn, 1995). As a result, during the 1970s’ the search for a 

proper micro-economic grounding appeared as the next advancing step on the agenda. Using 

a rearranged version of the Cobb-Douglas expenditure system, as the first economist 

Anderson (1979) was able to provide a theoretical foundation of the Gravity model for trade 

in goods and thereby testify its credibility. However, such achievement was made possible 

only due to a very strict set of underlying assumptions, such as a perfect specialization of 

production, omission of prices as well as the trade costs and a constant elasticity of product 
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substitution. Another major advancement in terms of provision of the theoretical grounding 

for the Gravity model was undertaken by Bergstrand (1985) (1989), who likewise with the 

help of restrictive assumptions was able to derive a simple version of the gravity equation 

from a general equilibrium world trade mode. The main contribution of his work was that 

he introduced price terms as well as exchange rates and concluded that these factors have a 

significant influence on the value of bilateral trade flows. Furthermore, he also confirmed 

the relationship, which the Gravity model articulates, of the international trade flows and the 

incomes of trading economic units; preferential trading arrangements as well as the distance. 

The last major development was made by Anderson & van Wincoop (2003) who argued that 

all previous gravity type equations lacked sound theoretical grounding and due to 

misspecification suffered from omitted variable bias. They introduced a theoretically 

grounded gravity equation based on the general equilibrium theory, which they used to 

replicate the McCallum’s paper on the effects of national borders upon the international 

trade. Hypothetically, thinking of bilateral trade flows as a function of the economic sizes of 

the trading countries and the distance between them, we could suggest that the value of 

bilateral trade flows between a remote pair of countries (eg. Australia and New Zealand) 

would be similar to an identical pair of countries located in a less remote region (eg. Europe), 

with a plentiful of other potential trading partners nearby. Anderson & van Wincoop (2003) 

argued that the flow of trade between a pair of countries is heavily influenced by their 

bilateral trade barriers, which in turn is affected by the average barriers hampering potential 

trade with all other countries. To put it differently, ceteris paribus, the trade flow between a 

pair of countries will increase if the relative barriers to engage in a trading activity with the 

rest of the potential trading partners will increase. They referred to this phenomenon as the 

multilateral resistance term and concluded, that given that there is a strong correlation 

between this term and the distance, all gravity equations omitting the multilateral resistance 

are bound to suffer from biased estimates. Lastly, contrary to Leamer & Levinsohn (1995) 

who criticised the lack of theoretical grounding of the Gravity model in micro-economic 

theory, Helpman, Melitz & Rubinstein (2007) argued that a gravity type equation can 

actually be derived from numerous trade models, such as the Heckscher-Ohlin-Samuelson 

model or the Ricardian model (Bergstrand, 1990) (Eaton & Kortum, 2002) 

(Kabir, Salim & Al-Mawali, 2017). Therefore, while it established itself as a tool for 

analysing the relationship between international trade flows and an extended list of 

determinants, it offers a lesser utility in terms of comparing the viability of different trade 

models (Brakman et al., 2010). 
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This surprisingly simple logic encapsulated in the Gravity model has established 

itself as an indispensable tool not only in the world of academia, but also in the policy-

making circles world-wide. One of the reasons for its success lies in the fact that the model 

describes a stable and robust relationship, while at the same time it is generally able to 

explain 70 – 80 per cent of the variations present in the bilateral trade flows. Furthermore, 

the vagueness of its definition is positively correlated with the versatility of its use, being 

implemented in various domains, such as the international trade, migration or health 

economics. And even though the model went through its ups and downs in the process of its 

development, nowadays, the Gravity model is recognised as one of the main economic 

models in the field of the international economics with a tremendous explanatory power 

(Kabir, Salim & Al-Mawali, 2017). 

 

2.1.1 Inherent Problems of the Gravity Model 

2.1.1.1 Cross-sectional or Panel Data Analysis 

 The first pivotal decision, which pre-determines all subsequent steps in terms of 

following through with an empirical research and obtaining meaningful results, is how to 

compile the dataset. Such decision is generally based on the current circumstances, for 

example, the question of interest or the data availability. However, from the point of the 

formal introduction of the Gravity model in 1962 onwards, empirical analyses based on the 

cross-sectional data remained the preferred modus operandi for a few decades. To mention 

a few, Tinbergen (1962) himself provided the demonstration with real cross-sectional trade 

flow data in order to showcase the validity of his theoretical rationale behind the Gravity 

model and Pöyhönen (1963) studied the trade flow between 10 European countries in 1958 

in order to examine to what extend various trading barriers impeded international exchange 

of commodities. Furthermore, it can be argued that while empirical testing based on the 

cross-sectional data were employed primarily on smaller examples with the intention to 

testify the validity of the relationship expressed by the Gravity model and thereby its 

capability to explain international trade flows at large, nowadays, the panel data analysis is 

perceived as preferential and more convenient method. 

 One of the main disadvantages of the cross-sectional estimation of the gravity 

equation is the omitted variable bias, which can severely skew the estimated parameters. For 

a better illustration, we need to take into account that international trade is a multifaceted 

phenomenon, which is impacted by a multitude of various observable as well as un-
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observable factors. If, for experimental purposes, we simplify this web of international trade 

flows into simple bilateral flows between pairs of countries, we need to employ a method 

that can effectively account for the heterogeneous character of countries, otherwise these 

omitted variables, if correlated with other explanatory variables, can severely inflate of 

deflate the value of estimated parameters. De Benedictis & Taglioni (2010) offered 2 

possible solutions to this issue. Firstly, if we are aware that our model specification suffers 

from omitted variable bias, we can include proxy variables that are correlated with the 

variables that our model omits but given that many different country-specific characteristics 

influence the volume of bilateral trade, the cross-sectional analysis is not the most 

convenient method as it lacks the necessary potential to control for this heterogeneity 

effectively. Therefore, the second and preferred method of solving this problem is to include 

a time dimension and shift the focus from the cross-country to the panel data analysis and 

that is the reason why the Fixed Effects and the Random Effects model have become the 

most commonly employed econometric tools in the Gravity model estimation (Serlenga & 

Shin, 2007). 

 Furthermore, even if we disregard the issue of heterogeneity and possible omitted 

variable bias, another disadvantage of the cross-sectional data is that even if we specify the 

model correctly, it shows only a snapshot of the relationship in time. For example, if we 

would estimate the gravity equation for years 2007 and 2009 independently, we would obtain 

dramatically different results due to the onset of the global financial crisis, which originated 

in 2008 and caused a drop in the international trade flows. On the other hand, the panel data 

analysis not only enables the researcher to examine the state of the relationship for a 

particular year, it also provides the opportunity to study trends and the development that 

takes place over time, which arguably is more informative especially for policy-making 

purposes. 

 

2.1.1.2 Measurement Issues 

 Taking into account that social sciences are not as exact as natural sciences, there is 

an on-going debate among researchers as to what variables and measurement approaches are 

the most authentic representatives of the reality, since an appropriate selection is pivotal for 

the correct interpretation and inference of yielded results. For example, since products are 

rarely consumed in the place of their production, the distance in the original gravity equation 

acts as a proxy for the transportation cost of doing business between 2 different geographic 
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locations. Referring back to the Law of Universal Gravitation, the measurement of distance 

between 2 objects is a straight-forward exercise in physics, but due to the unavailability of 

databases with accurate trade and transportation costs, empirical analyses using the gravity 

equation must commonly rely on the measure of distance supported by a collection of 

dummy variables (eg. common language, religion, shared borders, cultural difference, 

former colonial ties) as reliable representatives. This is because the distance itself is not a 

sound proxy for trading cost when used alone. A handful of studies, such as Limão & 

Venables (2001), who analysed the role of the transportation cost and their influence upon 

trade flows employed actual datasets on true shipping costs. From their findings they 

concluded that factors such as remoteness of a country from the sea and poor communication 

infrastructure, which the simple measure of distance fails to account for, are significant 

forces. 

 Moreover, a several versions of the supposedly simple measurement of the distance 

have also been used. When gathering the data on distance, it is up to the researcher’s 

consideration as to what approach will be the most suitable one. Some studies opted for a 

straight-forward measure of aerial distance separating the capitals of the trading pair of 

countries. However, given that not all capitals are the most populated cities of each country 

and because the size of a population acts as an indicator of the economic activity, other 

studies preferred to measure the distance between the most populated cities instead and a 

weighted distance measure has also been employed by a few. 

 

2.1.1.3 Multilateral Resistance Term 

 The concept of resistance of trade between a pair of countries must be decomposed 

into 3 separate components: barriers inhibiting trade between the exporting and importing 

countries; barriers inhibiting trade between the exporter with all other potential partner 

countries; barriers inhibiting trade between the importer with all other potential partner 

countries (Anderson & van Wincoop, 2003). Thereby, with the size held constant, the trade 

flow between a pair of countries is determined by their relative cost of engaging in a trading 

activity. This contribution of their seminal work was so significant that any subsequent 

empirical research within the domain of Gravity model ought to account for the multilateral 

resistance term in order to be taken seriously. 

 At the beginning, the relevance of the average trade barrier, otherwise referred to as 

the multilateral resistance, was simply ignored in the majority of gravity model applications. 
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Subsequently, the solution to this issue was to include a remoteness variable as a proxy for 

the multilateral resistance term, which can be defined as the average distance of the exporter 

from all other potential trading partners except for the actual importer j, expressed by the 

following formula as: REMi = ∑ dim/ym, where m≠j (Anderson & van Wincoop, 2003) 

(McCallum, 1995). However, the ease with which 2 countries can engage in a bilateral 

trading activity is directly influenced by a multitude of various trading costs, such as the 

transportation, legal and regulatory costs as well as the cost of obtaining relevant market 

information, which commonly is associated with the geographical distance separating them. 

Therefore, if we assume that the multilateral trade resistance is a function of all bilateral 

trade resistances, both observable as well as unobservable, and that for a simplification 

purposes we describe the bilateral trade resistance as a function of the border effect and the 

bilateral distance separating the exporting from the importing country, then we can conclude 

that including the remoteness variable effectively omits the border effect from the gravity 

equation. Such criticism of this approach was put forward by Anderson & van Wincoop 

(2003), who identified that the border effect is a crucial determinant of the trade flows 

capable of explaining the phenomenon of why 2 regions separated by the same distance tend 

to experience more trading activity if they lie within the same border as compared to the 

cross-border trade. Furthermore, they also identified that including the remoteness variable 

in the gravity equation adds very little in terms of any additional explanatory power of the 

model. 

 Secondly, taking into consideration that the average barrier to trade factors in all of 

the bilateral trade resistances, which are both observable as well as unobservable, we can 

conclude that the multilateral resistance term is also unobservable in nature. Therefore, 

Anderson & van Wincoop (2003) proposed a solution to proxy the actual multilateral 

resistance term as a function of observable resistances. Building on the theoretical work of 

Anderson (1979) and Bergstrand (1985) and with the underlying assumptions of constant 

elasticity of substitution (CES) and countries’ production specialization, Anderson & van 

Wincoop (2003) derived the following gravity equation formulation: 

𝑻𝒊𝒋 =  𝒀𝒊 ∗ 𝑬𝒋 (
𝒕𝒊𝒋

𝑷𝒊∗ 𝑷𝒋
)  𝟏− 𝛔 (5) 

Whereby the Tij represents the trade flow between country i and country j; Yi reflects the 

economic size of the exporting country; Ej expenditure of the importing country; tij shows 

the bilateral cost of trading of country i with country j and Pi, Pj are price indices indicating 

the multilateral resistance terms. However, this estimation method poses difficulties in itself 
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given that ‘the multilateral resistance terms depend on trade costs and the multilateral 

resistance terms themselves, which are part of the estimation’ (Bergeijk & Brakman, 2010, 

pp. 11), which leads to a circular dependence during the estimation process. 

 Lastly, the preferred solution to this problem is to employ the fixed effects estimation 

method, whereby the inclusion of the fixed effect of the exporter as well as the importer captures 

the effect of the multilateral resistance term. The main downside to this approach is that country-

specific variables that remain unchanged over the observed period will not be identified, which 

applies to factors such as the distance as well as dummy variables. In order to remedy this, it is 

possible to create new bilateral variables like ‘a bilateral institutions variable by multiplying 

quality of institutions in i times quality of institutions in n’ (Head & Mayer, 2013, pp. 27). 

 

2.1.1.4 Log-linear Transformation 

 When performing an empirical analysis based on the Gravity model, another issue 

that poses problems in terms of the reliability of the obtained results of the gravity equation 

and thereby also uncertainty as to the correctness of their interpretation is the log-linearized 

transformation of the gravity equation. The most commonly employed estimation method in 

this field has been the Ordinary Least Square (OLS) method, which as we have mentioned 

above, requires re-specification of the gravity equation from a multiplicative to a log-

linearized form. However, in the article The Log of Gravity Silva & Tenreyro (2006) 

criticised the OLS method for yielding biased estimates when heteroskedasticity is present 

due to the Jensen’s inequality, which states that ‘the expected value of the logarithm of a 

random variable is different from the logarithm of its expected value’ (Silva & Tenreyro, 

2006, pp. 641) expressed as E(ln y) ≠ E(y). Therefore, the OLS will yield biased estimates 

unless the error term in the log-linearized form of the equation is statistically independent 

from the other regressors, which is dependent upon the assumption holding also in its 

original formulation, which nevertheless becomes violated under heteroskedasticity. 

 While they generalised this as a methodological issue that is not exclusive solely for 

the Gravity model but all studies using the OLS estimation method with a log-linearized 

reformulation of some relationship, the very nature of the Gravity model means that cross-

sectional data are especially prone to the problem of heteroskedasticity due to the inherent 

heterogeneity between trading countries. Moreover, the significance of this issue, while still 

present, can be diminished in panel data using the fixed effects model, which allows us to 

control for it more effectively. Another alternative, as emphasised by Westerlund & 
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Wilhelmsson (2011) was to avoid the log-linear transformation altogether and employ a 

method such as the Poisson Pseudo-Maximum Likelihood method (PPML), which uses a 

multiplicative equation formulation with the original data (in levels) and yields consistent 

estimates under different forms of heteroskedasticity. 

 

2.1.1.5  Zero Trade Flows 

 Empirical studies concerned with international trade flows are extremely prone to 

having zero value trade recordings in their datasets. There are numerous reasons for this. 

Firstly, it might be a simple measurement or a rounding error, whereby the value of actual 

bilateral trade flow is so insignificant that it indicates an absent trade flow between a pair of 

countries. As an example, we can mention a study carried out by Brakman et al. (2010), 

where they observed the relationship between numerous determinants of financial 

integration and the flow of FDI, specifically mergers and acquisitions (M&A). Since in their 

chosen sample they recorded only bilateral M&A flows with a value above 10 million USD, 

their dataset consisted of a large proportion of zero value recordings. Secondly, because not 

all countries engage in trade with all other countries in the world or have effective statistical 

offices that gather and publish the data in question, bilateral trade flows can take on a zero-

value due to non-existent flows or simple unavailability of raw data. So, while studies 

focusing on trade in tangible goods also suffers from zero trade flows, the problem is further 

aggravated when studying international investment flows; trade among or with developing 

countries, migratory flows as well as trade of specific goods (high disaggregation level) 

(Bosker & Garretsen, 2010) (Bergeijk & Brakman, 2010) (Ramos & Suriñach, 2017). 

 As emphasized by Bosker & Garretsen (2010), zero trade flows represent a problem 

when estimating the gravity equation, therefore, he proposed 2 categories of solutions. The 

first category is concerned with log-linearized estimation of the gravity equation. Due to the 

difficulty of transforming zero trade values into the logarithmic form, it is common to either 

drop these observations completely; replace them with a small constant or increase all trade 

recordings with the same constant. Following the Dissolution of the Soviet Bloc in 1989, as 

the newly independent countries were transitioning from centrally planned into the free 

market economies, the pattern of trade was also destined to change. Afman & Maurel (2010) 

studied this phenomenon with the help of the gravity equation in order to shed some light 

onto the relationship between international trade flows and the role of diplomatic relations. 

However, while their dataset consisted of roughly 4 500 individual observations, 

approximately 500 observations for trade flows alone were either missing or non-existent. 
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The dilemma here is that by focusing purely on the non-zero values and dropping the other 

observations, we can lose meaningful information and introduce a selection bias, whereby 

the same factor can influence the value of trade as well as the selection process of choosing 

a trading partner. But given that they lacked the necessary information as to what factors 

determine the selection process without having any impact on trade, they decided to solve 

this issue by dropping the zero-value observations and assuming that ‘the selection bias is 

of second order’ (Afman & Maurel, 2010, pp. 287). On the other hand, in the study of Rose 

& Spiegel (2010) where they investigated whether a membership in non-economic 

arrangements, such as environmental agreements, can boost international economic relations 

through the reputation spillover, they decided to solve the issue of zero-value observation 

by substituting them with a small constant (c = 0.0001) in order to be able to undertake the 

logarithmic transformation. Therefore, we can conclude that these commonly employed 

practices are correct and do not introduce a selection bias as long as the distribution of the 

zero values is random. The second category proposed to solve this issue with a non-linear 

formulation of the gravity equation, as it does not require a logarithmic transformation to 

take place and enables the use of the zero-values without any alteration. 

  

2.1.2 Versatility of the Gravity Model 

 The relationship, which the Gravity model describes dictates that ‘interaction 

between large economic clusters is stronger than between smaller ones, and nearby clusters 

attract each other more than far-off ones’ (Bergeijk & Brakman, 2010, pp. 1).  However, 

what should be understood by ‘an economic unit’ and is there a limit as to what is considered 

as near enough or too far? 

 In spite of the challenges that the Gravity model has faced throughout its 

developmental process, such as the issue of lacking sufficient grounding in micro-economic 

theory or the uncovered inherent obstacles that need to be accounted for in order to obtain 

interpretative results, the strength of the model lies predominantly in its versatility. While, 

as it has already been mentioned, the Gravity model is recognized predominantly for its 

applications in the domain of trade flow analysis, its strong explanatory power commonly 

holds for any form of economic activity taking place between 2 regions separated by a 

geographical distance. An underlying reason of such adaptable quality of the model is 

undoubtedly linked to its ability to substitute the true supply potential of the exporter, the 

absorption capacity of the importer and the cost of engaging in an economic activity with a 



  22 

broad range of proxies without diminishing the model’s reliability. Thus, the lack of clear 

definition and concrete wording represents the main asset of the model itself, as it underlines 

the flexibility of its utility. 

  

 Transition and Economic Integration 

 International trade of the Soviet Union as well as the Eastern Bloc was under a strict 

supervision of the Council for Mutual Economic Assistance (CMEA), which was established 

with the purpose to facilitate more efficient international cooperation among its members. 

Firms were forbidden to engage in an independent trading activity and all matters related to 

the production as well as consumption of goods were artificially dictated by the national 

governments. Therefore, it can be said that the Iron Curtain served as the ultimate trading 

barrier separating the West from the East and it was undisputable that following its collapse 

in 1989, the trade patterns of the newly independent countries were bound to shift. 

Consequently, academics as well as policy makers turned to the Gravity model in order to 

gain an insight into the process of transition and economic integration. 

 With the help of the model, Bussière, Fidrmuc & Schnatz (2005) studied the 

integration process between the Central and South Eastern European (CSEE) economies and 

the euro area over the 1980 – 2003 period. In their findings they concluded that while the 

trade of the CSEE countries with their former trading partners constituted a significant 

proportion of their international trading activity, the integration with the euro zone was rather 

rapid and not at the expense of the former. Conforming to the theory articulated by the 

Gravity model, by the end of the 1990s the euro area amounted to around 60 per cent of the 

total international trading activity of the Central and Eastern European (CEE) countries, 

while for countries of the Baltic region approximately 40 per cent. The economic size of the 

euro area together with the close geographical proximity to CSEEs was conducive to the 

development of these new trading patterns, while the mismatch in terms of the euro area’s 

presence in the CSEE countries was linked to the relatively poor quality of transportation 

infrastructure within the Baltic region. Even though by the end of the millennium the CEE 

countries reached their predicted rate of integration, the process of economic integration not 

only with the euro area but the world at large was estimated to advance as further structural 

adjustments take place. These findings were further confirmed by Hamilton et al. (1992), 

who identified that in 1985 the trade between the individual Soviet republics and the 

developed countries amounted to only about a fifth of its actual potential and using the 

Gravity model they predicted how the trading pattern would shift as further liberalization 
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takes place. Moreover, significantly positive associations between the common free trade 

arrangements, common language as well as shared borders with bilateral trade flows were 

also reported. Over the period, countless similar studies have been carried out into this 

phenomenon, such as Karemera et al. (1999) or Afman & Maurel (2010), who focused on 

the effect of political factors upon economic integration, specifically the international trade. 

For the period of 1995 – 2005 they studied the data on trade flows between 26 OECD 

countries and 30 transition economies in order to test their assumption that higher intensity 

of diplomatic relations effectively decrease the cost of communication and cross-border 

search in the process of bringing any economic activity to a foreign country and via the 

removal of such trade barriers are correlated with an increase in trade flows. Furthermore, 

while the population was found to be an unstable proxy for the importer’s absorption 

capacity, the study also confirmed a significantly negative effect of being landlocked on the 

potential to engage in trade, which effectively opposes the logic behind the inclusion of the 

simple measure of distance in the gravity equation assuming that a unit of transportation on 

land inquires the same cost as on the sea. 

 In addition, the Gravity model is also extremely successful at explaining the effects 

of preferential trading arrangements between bilateral partners or economic union upon trade 

flows of its members. Braha et al. (2014) employed the Gravity model in order to track the 

effects of trade liberalization, as an intrinsic part of the EU enlargement process, upon the 

volume of international trade flows between 8 EU candidate countries with the EU members 

over the 2002-2011 period. In their research they identified that while the GDP as an 

indicator of the importer’s absorption capacity is positively associated with trade flows, the 

supply potential of the exporter revealed more significant impact upon the actual exports, 

which is not surprising given that a country’s potential to produce sufficient volume of 

products is the prerequisite for their subsequent export. Furthermore, with the cost of trading 

progressively falling as the candidate countries were advancing through their accession 

process and the trading arrangements were being liberalized, it had an increasingly positive 

effect upon the bilateral trade flows. As a result, it can be concluded that membership in 

common trade areas together with preferential trade agreements are positive for a country’s 

economic health, given the association of international trade with economic as well as 

welfare growth. Moreover, these findings were confirmed by Kunroo, Sofi & Azad (2016) 

in their analysis concerned with the effects of introduction of a common currency upon the 

extend of trade among the countries of the European Economic and Monetary Union (EMU). 

They collected data on bilateral trade flows among all 29 EMU countries between 1994 – 
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2011 and inferred that on average the international trading activity between all members rose 

by approximately 14 per cent, yet the increase for a pair of countries where both trading 

partners were members of the Eurozone was roughly 21 per cent. Such increase in trading 

activity can be attributed to an abatement of transaction costs as well as eradication of the 

implications stemming from the exchange rate volatility (Glick & Rose, 2002). 

 While the Gravity model is capable of untangling such complex scenarios as extreme 

cases of economic transition, it is generally employed to explore more specific issues. When 

studying the aggregated level of bilateral trade flows, while we might get an insight into the 

general workings of the main underlying forces at play, more concrete questions linked to 

specific industry-related matters remain unanswered. Therefore, there is a growing tendency 

to employ data of different disaggregation levels, which enable the researchers to 

parametrise the gravity equation more closely to mimic the real-world situation. And even 

though firm-level or individual-good trade data are scarcely available, as an example of 

disaggregated studies we can mention Leitão, Surugiu & Surugiu (2014) who explored the 

Romanian intra-industry trade in the automobile components. Furthermore, single 

commodity markets were researched by Koo, Karemera & Taylor (1994) and Dascal, Mattas 

& Tzouvelekas (2002), who studied the effects of qualitative (eg. quality standards), 

quantitative restrictions (eg. quotas and subsidies) as well as other specific policy factors on 

the pattern of trade in meat and wine in the EU. 

 

 Movement of People 

 Even though the majority of Gravity model applications seem to be in the field of 

international trade flows, the model has also been utilised to provide an insight into the 

pattern of human movement. 

 The Gravity model has been extensively used also in the field of health economics, 

as the policy-makers tried to explain the trend of growing health care expenditure in many 

developed countries coupled with a broad variation in the demand for medical services 

between regions, which are known for their similar structure of demand determinants. In the 

process of providing a relevant explanation for this phenomenon, the vast majority of 

popular theories focused on the supply and demand-side models, arguing that factors such 

as the age or sex structure of the population or even the growing supply of health care itself 

can justify the growth. However, Bikker & Vos (1992) identified that the majority of these 

theories disregarded the distance and transportation cost as possible determinants of health 

care consumption. Therefore, they used the extended Gravity model, which enabled them to 
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develop ‘a regional supply and demand model for hospital admissions’ (Bikker & Vos, 1992, 

pp. 1097). The value of this model is that it offers the opportunity to include not only 

determinants of supply and demand for healthcare services, yet it can also factor in 

geographical aspects, such as the distance between hospitals and the catchment area of each 

hospital. Thereby, the inclusion of the geographical dimension into the relationship enables 

better comprehension of the effects caused by any demand or supply changes. While Bikker 

& Vos (1992) demonstrated the descriptive capacity of the Gravity model to provide better 

insight into the behaviour of patients and hospitals, Teow et al. (2017) showcased the value 

of this tool for strategic and planning purposes. Via deeper comprehension of the internal 

working of the relationship, the policy-makers can estimate the effects of a newly opened 

hospital on the workload of other hospitals; identify the most efficient healthcare 

infrastructure in light of a changing socio-economic composition of its population or make 

the necessary precautions for potential supply or demand shocks. These findings were 

further confirmed by Congdon (2000), who studied the pattern of emergency admission 

distributions between London hospitals. There he accentuated the flexible quality of the 

Gravity model to closely mimic the real-life situation for the purpose of increasing the 

inferential capacity of the yielded results. 

 When comparing the movements of people for the purpose of receiving a health care 

service as opposed to shopping, it can be said that the former constitutes more of an 

unplanned necessity. However, building on the logic articulated by the Gravity model, 

Stanley & Murphy (1976) were able to construct a probabilistic model capable of predicting 

the attraction potential of a retail store. According to their findings, the inflow of buyers was 

positively correlated with the utility factor of a retail store expressed in terms of the selling 

area and the retail image, while an increase in distance had a negative effect on the perceived 

utility of a retail store. Here we can see that the applicability of the Gravity model spans 

across different domains, from international trade to marketing, as it suggested that the 

effects of the distance can be curbed by an improvement in the perceived retail image. 

Taylor, Franke & Bang (2006) built further on this empirical research in order to identify the 

effects of billboard placements and loyalty card regimes on retail store visitors. 

 Last but not least, with regards to the movement of people, the Gravity model is often 

utilised for the purpose of explanation and prediction of migratory flows. Just to name a few 

we can mention the studies done by Karemera, Oguledo & Davis (2000), Lewer & Van den 

Berg (2008) or Ramos & Suriñach (2017) who compiled a panel dataset of more than 200 

countries in order to analyse the pattern of migration between the EU and its neighbouring 
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regions. Consequently, while they confirmed that people are more likely to move to 

countries which are closer rather than further away from their country of origin, they also 

identified the significance of a common language, culture and historical ties on the pattern 

of migration, especially from the Eastern EU neighbourhood towards Russia. Furthermore, 

with regards to the question at hand, the size of the population as well as the square area of 

the origin and destination countries proved to be statistically significant indicators of 

capacity constraints. Thus, taking into consideration the ageing demographics and falling 

birth rates in many developed countries coupled with the negative side effects of migration 

such as the brain drain, we can estimate that the popularity of the Gravity model in the 

domain of human spatial behavioural models will be on the increase. 

 

2.2 International Trade and Foreign Direct Investments 

 International trade is constituted of the global exchange of goods as well as services, 

which in turn provides the basis for the world economy. Taking into account the current rate 

of the global exchange, it may be interesting to find out that in reality international trade in 

goods and services really started to pick up only towards the end of the 19th century. 

Nevertheless, over the last century this phenomenon became the prime interest of policy-

makers, who wish to better understand its potential implications upon domestic economies, 

given that the balance of trade is commonly the biggest determinant of the current account 

and thereby has a direct impact on the economic health of a country (Kučerová, 2011). On 

one hand it is argued that some of the potential benefits stemming from the international 

trade are improvements in the production efficiency due to the division of labour and 

specialization or a greater variety of products offered to customers at lower costs as a result 

of increased competition and innovation. On the other hand, infant industries can be harmed 

by a completely unrestricted trade and global economic interdependence makes a country 

more susceptible to the transition of troubles from the global economy, such as a collapse of 

a market or a crisis. 

 Capital flows as a domain is also a phenomenon of the 19th century, developed by 

economists such as Smith, Keynes and Ohlin. However, the foreign direct investments (FDI) 

are a particular form of the capital flows, where the long-term quality of the relationship 

bearing also decision-making rights constitute the main difference between the FDI and the 

foreign indirect investments, such as portfolio investments. According to Varadzin (2013), 

there are 4 main types of acquiring FDI: a physical establishment of a business or an affiliate 
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in a foreign country; a purchase of an existing foreign business; acquisition of a controlling 

interest in a foreign company or a long-term loan awarding to the creditor decision-making 

as well as controlling rights. Consequently, relevant questions arose as to what such capital 

outflows represent for the home economy, what benefits it brings to the receiving country or 

potential implications for the world economy at large. 

 For the past few decades, the world has witnessed an increasing trend in the trade 

liberalization coupled with diminishing trade barriers and expanding globalisation. 

Therefore, with the international trade and foreign direct investments seen as the main 

carriers of globalisation, it does not come as a surprise that an extensive amount of studies 

has been carried out into these fields separately (Magalhães & Africano, 2007). However, 

only recently has the theoretical focus turned towards the FDI-trade nexus and the Gravity 

model has been widely employed in order to analyse whether FDI acts as a complement or 

a substitute for the international trade. 

 

2.2.1 Review of Theoretical Models of International Trade 

 During the 19th century, in his book On the Principles of Political Economy and 

Taxation Ricardo introduced a classical trade theory based on the assumption of comparative 

advantage, which nowadays is regarded as one of the main stepping stones of numerous 

modern trade theories (Ruffin, 1988). His factor endowment theory of international trade 

represents a simplified model, where geographical and county-specific characteristics are 

disregarded, and all countries are perceived as identical. While all countries share the same 

types of factors of production, the only aspect that differentiates them is the composition of 

their endowments. In other words, if we assumed that the world consisted of only 2 countries 

that could choose between the production of the agricultural or manufactured goods, the sole 

characteristic differentiating the countries from one another would be the composition of 

their factors of production, such as labour (eg. skilled vs. unskilled). Furthermore, although 

every factor of production is capable of an autonomous production of both types of goods, 

in terms of their productivity their comparative advantage lies within one specific type of 

good. Extrapolating this to a more aggregated level it can be said that the different factor 

endowments of countries provide the main incentive for international trade because a 

country will export goods in which it has the absolute advantage or the lowest comparative 

disadvantage (Ruffin, 1990). However, in order to make such models rational, the classical 

trade theorists often employed highly restrictive assumptions of either absolute commodity 
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or the factor of production immobility. Consequently, combining the assumption of the 

perfect mobility of goods coupled with no displacement of the factors of production, Ricardo 

was able to demonstrate the pattern of international exchange and its implications. But given 

that the capital is regarded as a factor of production, which is by definition immobile, all 

types of foreign investments are ignored and thereby also any relationship between FDI and 

trade (Denisia, 2010). Therefore, building upon the Ricardian trade theory further, Mundell 

(1957) decided to relax the strict assumption of immobility of factors of production and on 

a similar 2-country 2-commodity and 2-factor model demonstrated that ‘an increase in trade 

impediments stimulates factor movements and in increase in impediments to factor 

movements stimulates trade’ (Mundell, 1957, pp. 331). In order to illustrate this, we can 

return to an altered version of the above example where the factors required for the 

production of the agricultural and manufactured goods are labour and capital. While factor 

endowments characterise country A as a labour-intensive producer of agricultural goods, B 

is capital-intensive manufacture producer. In a general equilibrium model, where there is an 

absolute immobility of factors of production, yet without any obstructions to the 

international trade, the prices will equalize between the countries as if they both comprised 

one larger country. That is the reason why the relaxation of the immobility assumption will 

result in no capital movements unless protective measures are put into place by one of the 

countries, effectively impeding the trade between them. Assuming that the country A placed 

a tariff on the imported manufactured goods, within its borders it will shift the relative price 

of manufactured compared to the agricultural goods. Naturally, a portion of the factors 

previously dedicated to the production of agricultural goods will be reshuffled into the 

manufacturing. Consequently, this will also have a direct impact not only on the supply and 

demand, but also the on marginal productivity of the factors of production, which will initiate 

the transfer of capital from country B. Arguing that such relocation will continue until the 

marginal productivities of the factors of production will equalize again, he demonstrated that 

foreign capital flows can replace trade flows and vice versa. 

 Furthermore, the internalization theory of multinational enterprises is another 

theoretical model describing exports and FDI as perfect substitutes. In an attempt to review 

why companies decide to implement different forms of foreign market servicing, Buckley 

& Casson (1981) analysed the impact of costs and the size of the host market on the decision 

to export, license or set up a foreign affiliate. Focusing solely on exports and FDI it can be 

concluded that the decision to export incurs relatively low fixed costs because the company 

can utilise the current production capacity to service also a foreign market, while setting up 
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an affiliate abroad obviously conduces to large fixed costs. Yet with regards to the variable 

costs, the reverse is true as the affiliate company located in a country whose market it 

services is not directly affected by factors such as tariffs or import taxes. Therefore, in line 

with the assumption of profit maximization, Buckley (1988) concluded that as the host 

market grows, the company will shift from exports to licensing and eventually to the FDI as 

the domestic production capacity will become saturated and the benefits incurred from 

market internalization will outgrow the costs. And although the progression does not have 

to be a linear process due to the host market characteristics, one type of market servicing at 

a time will be exclusive, thereby making exports and FDI perfect substitutes. 

 In line with the internalization theory, Dunning (1979) identified that during the 

1960s a dramatic change in the pattern of production occurred, when companies started to 

shift their focus from predominantly domestic to foreign production, which led him to 

compile the eclectic paradigm of international production. There he argued that a company 

will service a foreign market via exports and only switch to FDI if 3 particular requirements 

are satisfied. Specifically, he argued that the characteristics of every industry determine, 

which elements will provide a company with a comparative advantage relative to all other 

companies. Provided that a company possess such relative comparative advantage and that 

the process in question brings larger benefits as long as it is internalized as opposed to 

licensed away, the company will move its production processes abroad only if the foreign 

destination will present an opportunity to access some inputs that, when used in conjunction, 

would allow them to increase the utility of their advantages. Consequently, this means that 

a multinational enterprise will employ different servicing methods for different markets, 

effectively enunciating that FDI acts as a replacement of trade (Dunning, 2000). 

 In contrast to the classical trade theories, which depended on a set of strict 

assumptions for their very existence, the latter wave of theories referred to as the new trade 

theories were trying to relax them in order to better explain the changes taking place in the 

realm of international trade. For example, given that the restrictive formulations of earlier 

models did not even allow for the theoretical existence of multinational enterprises or 

decentralised production, Markusen (1984) devised a general equilibrium model explaining 

the effects of a multi-plan production on the global trade. He identified that this type of 

enterprise is especially associated with industries that require higher levels of knowledge-

based capital, such as R&D, marketing or product differentiation. His argument was that if 

we imagine 2 countries with fixed identical structures of factor endowments, where 

production is performed by individual state monopolies, then such an autarkic model would 
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result in the factor price equalization without any need for international trade. And as a 

consequence, if the production would be placed at the efficient production frontier, then the 

global production would be the sum of the 2 national outputs. On the other hand, the 

replacement of the 2 national monopolies with a multinational enterprise with foreign 

production plants would result in increased production efficiency, because it would 

introduce a centralised unit focused on knowledge-based capital that would be inputted into 

the production processes in both production plants at no additional cost (due to the public 

good qualities). As a result, the duplication of processes otherwise present in the first 

scenario would be eliminated. To illustrate briefly, the headquarters focusing on the 

development of knowledge-based capital, such as the R&D, know-how or the brand 

reputation would in turn increase the efficiency of all affiliated production plants without 

their need to invest in it individually, while such expenses would be duplicated if 2 

independent monopolies dominated the production. Malnight (1996) drew similar 

conclusions from a 15-yearlong study of Citibank and its transformative process. Initially 

the organisational structure consisted of highly autonomous foreign affiliates, where the 

parent company was focused on accessing new markets through the establishment of 

additional autonomous units. All branches were completely remote from one another and 

their primary goal was just to target the local market and serve it effectively. However, even 

with newly devised strategies and new product offerings, the enterprise saw its position 

deteriorate. Thus, they opted for a different approach as they noticed potential unrealised 

benefits posed by an interconnected organisational network. Citibank created a centralised 

transnational unit, formalised and extended the informal channels between all affiliates and 

overall deepened its network. As a result, they were able to decrease their costs dramatically 

due to restructuring, employment cuts, no duplication of resources and it also led to an 

increased exchange inputs within the network. Consequently, advocating for a 

complementary nature of foreign investments and trade, Malnight (1996) argued that rather 

than being an exception, this example should be used as an indication of the changes taking 

place in the global market to which international companies must adapt to in order to prosper. 

Therefore, focusing on the theoretical explanation of the role of multinational enterprises in 

international trade, Markusen (1984) was able to devise a model describing the pattern of 

horizontal FDI and its complementarity with trade. Recognising different reasons that induce 

a firm to become a multinational enterprise, Helpman (1984) was able to compile an adjusted 

version of the same general equilibrium model in order to illustrate the pattern of vertical 

FDI. Yielding analogous results, he was able to conclude that different factor endowments 
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of countries as well as industrial specialization increases vertical integration of trade and 

provides an explanation especially for the flow of FDI from developed to developing 

countries (Magalhães & Africano, 2007). 

 Although many different streams of literature, for example Dunning (1979) or 

Franco, Rentocchini & Marzetti (2008), tried to propose a relevant taxonomy of different 

types of foreign investments, a complex classification of the FDI is still missing. However, 

according to the underlying motive, the most commonly employed division of FDI is into 

the horizontal and vertical type. Firstly, assuming a preferred internalization of all processes, 

a company will establish foreign duplications of its domestic activities in order to serve 

foreign markets locally, while at the same time evading high transportation and trading costs. 

In such a scenario, exports and FDI are alternative forms of a foreign market servicing. 

Secondly, a firm that wishes to better serve its domestic market and cut costs can decide to 

fragment its production processes across different countries according to their relative 

advantages. Here we are not concerned with the absolute, but rather the relative cost of 

production, therefore, knowledge-intensive processes will be located in countries abundant 

with skilled labour, while countries with large inexpensive unskilled labour will attract 

trivial manufacturing processes. Understanding that there are significant implications for 

trade patterns stemming from a specific type of FDI, while the respective theories introduced 

by Markusen (1984) and Helpman (1984) were a step forward, they predominantly led to 

the development of 2 separate streams of theories because the specific assumptions, which 

enabled formulation of the vertical models contradicted the very existence of horizontal and 

vice versa. Recognising such a drawback, Carr, Markusen & Maskus (2001) introduced a 

mixed model, which implemented a set of assumptions that facilitated the simultaneous 

introduction of vertical as well as horizontal fragmentation of international production. 

Drawing to a large extend from the former work of Markusen (1984, 1997, 2000), their 

knowledge-capital model used country-specific characteristics in order to predict the volume 

of production and sales between countries. Taking into consideration trade costs, different 

intensities of factors of production as well as multi-plant economies of scale, they were able 

to portray the motivation of vertically and horizontally fragmented enterprises as well as 

national firms. Focusing predominantly on the market size, relative composition of factor 

endowments and trade costs between the home and host country, they concluded that a firm 

will have low incentives to move any of its activity abroad when the size of the domestic 

market together with the composition of the factor endowments will be relatively similar 

with the partner country, while at the same time their bilateral trade will be characterised by 
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low costs. Moreover, ceteris paribus, an increase in the cost of trading will induce the firm 

to establish some of its production capacity in the host country in order to retain its 

competitiveness and serve the market locally, thus, motivating horizontal division of 

multinational enterprises. Lastly, vertical fragmentation will result from the differences in 

factor endowments, when due to the cost efficiency, the firm will aim to locate their 

headquarters in countries where skilled labour is in a plentiful supply, while production will 

shift to regions dominated by unskilled labour. Their subsequent empirical study of sales 

between headquarters and their affiliates located in the US or its 36 main trading partners 

over the period of 1986 to 1994 provided a real-world justification of their conclusions. 

Furthermore, it was also in line with Markusen’s (1995) observation stating that the 

horizontal FDI is present especially between developed countries or otherwise described as 

countries of similar factor endowments and size, with its substitutive quality explaining why 

the increasing trend of international trade is nevertheless significantly lagging behind the 

rapid growth of FDI in the post-1980 period. On the other hand, vertical fragmentation and 

relocation of activities driven by the motivation to take advantage of country-specific 

characteristics of different countries is associated with FDI and trade complementarity. 

 To conclude, while under highly restrictive assumptions the classical trade theories 

pointed towards a strong substitutive relationship between FDI and trade, gradually relaxing 

some of these assumptions the new trade theories were able to yield mixed results. Although 

there is an indication as to a strong deterministic power of country and industry-specific 

characteristics on the nature of the relationship, some as Denisia (2010) would argue, that 

the theoretical models are still not up to par with the reality, given that they are unable to 

provide clear, complex and conclusive description of the FDI and trade interactions. 

 

2.2.2  The Gravity Model and the FDI-trade Nexus 

 FDI is universally celebrated as a tool aiding in the technological transfer and 

informational sharing and thereby welcomed for its positive impact upon the global 

competition and economic growth. However, the main concern articulated by many original 

trade theories is that while the FDI is hugely beneficial for the receiving country, it can be 

to the detriment of the investing country if the outward FDI represents a simple relocation 

of its originally domestic production activities for the sole purpose of exploiting cheaper 

foreign factors of production. In such a scenario, the former export flows would be replaced 

by imports, which would have a negative impact upon the country’s output, income 
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inequality as well as employment. Swenson (2004) argued that studies articulating the 

complementarity of the FDI and trade obtain such results due to the fact that they employ 

solely aggregated data for their analysis, which effectively hides the actual underlying 

processes at the lower levels of aggregation. Between 1977 and 1997 she studied the 

relationship between the US inward FDI and imports with its 67 trading partners. This 

extensive study explained US imports of goods as a function of 3 different levels of FDI, 

namely the investments directed towards the overall manufacturing sector, the relevant 

industry as well as the specific product group. Interestingly, while the relationship between 

imports and the overall level of the manufacturing sector displayed a positive association, 

the lower aggregation levels pointed towards the substitution effect. In her explanation she 

argued that if a foreign company establishes an affiliate in the US in order to produce 

formerly imported goods, such investment will serve to replace those previous trade flows 

at the level of that specific good we are concerned with as well as the industry level under 

which it falls. On the other hand, this negative effect is likely to be hidden at the macro-level 

because such investment is likely to encourage imports of other related goods necessary for 

the production that fall within the broader category of manufacturing. Thus, even though the 

FDI has a strong impact upon the international trade at large, Swenson (2004) discovered 

substitution that gets muted within empirical studies of aggregated data. A strong evidence 

of substitution was also concluded by Cushman (1988) or Blonigen (1999), who employed 

product-level data in order to study trade within the automobile industry between Japan and 

the US from 1970 to 1990. In spite of the vertical nature of trade typical for the automobile 

industry, he concluded that focusing solely on the automobile parts, when a Japanese 

company set up an affiliate in the US, the US based production resulted in substitution of 

the Japanese exports of the said parts. Similar conclusion of substitution was also obtained 

in his parallel study of final consumer goods produced in Japan and exported to the US, 

which was conducted to test the effects of protectionist measures present within the 

automotive industry. On the other hand, if a Japanese affiliate for final automobile assembly 

was moved to the US, then it encouraged Japanese exports of automobile parts. Therefore, 

on this example we can see how the relationship between FDI and trade changes at different 

aggregation levels as well as for different types of FDI, which provides important 

implications for the policy-making purposes. 

 

 Secondly, another line of trade theories, specifically the transaction cost theory of 

multinational enterprises dictates that because of the intra-firm pattern currently present in 



  34 

the international trade, the FDI promotes sharing of information on a global basis, decreases 

the cost of managing business activities internationally and thereby, acts to complement the 

international trade. In order to test this theory, Hejazi & Safarian (2001) conducted a study 

focused on bilateral trade flows between the US and its 51 trading partners from 1982 to 

1994, which confirmed the complementarity of the FDI-trade relationship. While their 

findings yielded a generally positive association between both the outward as well as inward 

FDI with either trade flow, they also identified that the outward FDI had a significantly 

larger estimated effect upon exports compared to the inward FDI, with the reverse being true 

between the imports and inward FDI. Furthermore, in spite of their findings confirming the 

complementarity of the relationship, they acknowledged that their conclusions cannot be 

extrapolated as universal truths because of the ambiguous nature of the FDI-trade nexus. 

Given that the relationship is influenced by a multitude of various factors, the type as well 

as the magnitude of the observed association can differ between countries, sectors or types 

of traded goods. For example, their study aimed at the manufacturing and the service sectors 

showed that while investments directed towards a foreign manufacturing sector strongly 

encouraged both types of bilateral trade flows, within the sphere of a service sector the 

outward FDI displayed only an insignificant impact upon imports. They attributed this to the 

qualities of the goods traded as well as the pattern of trade typical for the sector concerned. 

While investments into the manufacturing sector normally encourage cross-border trade 

because the manufactured goods often become intermediate links in global production value 

chains, services are generally hard to export and thus, are consumed locally. Consequently, 

while an investment directed towards a foreign service sector is likely to encourage export 

through technological transfer, it is likely to have a very little impact upon the level of 

imports. Yet another important finding was that the explanatory power of the Gravity model 

with regard to the international trade flows increased significantly, when the FDI flows were 

included in the equation. Moreover, this also had an impact on other commonly employed 

explanatory variables, which act as proxies for the transaction cost. For example, the 

predicted effects of common language and adjacency on the international trade flows was 

hugely reduced when both inward as well as outward FDI were included in the model. As a 

result, with regards to the international trade they demonstrated the pivotal role of FDI as 

well as its influence upon the obtained estimates of other trade determinants. This was further 

confirmed also by Africano & Magalhães (2005). 

 The complementarity of the FDI-trade relationship was confirmed also in the 

research conducted by Magalhães & Africano (2007), where they focused on the Portuguese 
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economy between 1995 to 2000. They noted a strongly positive association between inward 

FDI and Portuguese exports as well as imports, while the outward FDI had an insignificant 

impact on either trade flow, which was in a direct contrast to the findings of Hejazi & 

Safarian (2001). However, when comparing the 2 studies, it can be observed that while the 

vast majority of the Portuguese outward FDI were directed predominantly to foreign service 

sectors, the presence of US FDI in foreign markets was well diversified in terms of the 

receiving countries as well as the sectoral types, with the majority located in manufacturing. 

Therefore, taking into account the unique characteristics of individual sectors, it can be 

concluded that these conflicting findings fit well within the explanation of the intra-firm 

pattern of trade. In addition, initially the developed countries represented the main source of 

foreign investments globally, thus, it is not surprising that the vast majority of researches 

studying the FDI-trade nexus focused on the developed part of the world. In order to amend 

this gap, Goh, Wong & Tham (2013) focused on the bilateral trade flows between Malaysia 

and its 59 main trading partners between 1991 and 2009. In spite of the argument that the 

relationship can change according to a country’s level of development and position in the 

world, they came to analogous conclusions as Magalhães & Africano (2007) also due to the 

orientation of the Malaysia outward FDI predominantly towards the service sector. 

 In order to test how the FDI-trade relationship holds at different disaggregation 

levels, Bouras & Raggad (2015) conducted a study of 10 countries over a 24-year period 

from 1988 to 2012, where they constructed one model based on the total trade flows and 2 

disaggregated models for the manufacturing and the non-manufacturing sector. Focusing 

solely on the relationship between inward FDI and exports, all 3 models pointed towards a 

strong complementary relationship. However, from the obtained estimates they were able to 

observe that the complementarity of the FDI and trade was much stronger within the 

manufacturing sector as compared to the non-manufacturing sector. Looking for a possible 

explanation, they concluded that an investment into a manufacturing sector can serve to 

integrate a country into a global value chain and thereby create international trade where 

there was none before, while the non-manufacturing sector is afflicted predominantly by the 

difficult tradability of its products. As a result, Bouras & Raggad (2015) concluded that with 

regards to the multi-faceted nature of FDI, individual cases can yield broadly varying 

estimates of the FDI-trade relationship and these differences can be omitted is a study bases 

solely on aggregated data. 
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 Lastly, the complementarity of the FDI-trade relationship was further confirmed also 

by Liu, Wang & Wei (2001), who used data on bilateral trade flows between China and its 

main 19 trading partners over the 1984 – 1998 period as well as the study conducted by 

Stone & Jeon (2000), which focused on the Asia-Pacific economies between 1987 and 1993. 

Furthermore, a positive association was also discovered by Anwar & Nguyen (2011) in their 

investigation into the FDI-trade nexus with regard to the main 19 trading partners of Vietnam 

from 1990 and 2007, even though for a specific time period the relationship was yielded 

insignificant due to the Asian financial crisis of 2007, which inhibited both international 

trade as well as investment flows. Unravelling the relationship at a sectoral level, Nishitateno 

(2013) observed the trade in intermediate goods between Japan and its 49 trading partners 

within the automobile industry between 1993 and 2008, which led him to attest to a 

complementary association between the FDI and international trade. Lastly, Camarero & 

Tamarit’s (2004) came to similar findings in their study focused on bilateral trade flows in 

manufactured goods among the OECD countries from 1981 to 1998. Yet, based on the 

underlying theory, they all acknowledged that other studies that would yield contradicting 

conclusions and suggest a substitutive relationship are justifiable on the grounds of the 

multifaceted nature of the FDI-trade interaction, which was confirmed among others also by 

Konno (2016) or Dauti (2016). In his study Dauti (2016) observed the pattern of trade 

between on one hand 20 OECD countries and on the other 15 EU countries, divided into 5 

countries in the South-Eastern region and the 10 new EU member economies. Confirming 

that the FDI is a critical determinant of trade in general, from the obtained results he 

concluded that a country’s characteristics, such as capital and labour skill endowments, have 

a direct impact on the type of received FDI, which in turn affects their complementary or 

substitutive quality to trade. While the inward FDI acted as a complement to imports in both 

models, with regards to exports he obtained mixed results. While investments into the 10 

new EU member countries were motivated by vertical integration of production and thereby 

were trade creating, the opposite was observed among the 5 EU countries of the South 

Eastern region where FDI served to replace exports. In line with the theory of Helpman 

(1984) who argued that trade between homothetic countries of similar factor endowments 

and size are likely to be replaced by investments, a pattern that can be observed particularly 

among developed countries, investments between heterogeneous countries are likely to be 

of the vertical type and thereby act as complements. As a result, Dauti (2016) emphasized 

that when aggregated data are employed for an analysis of the FDI-trade relationship, we 

can only observe whether on average a country is receiving vertical or horizontal type of 
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FDI, without the possibility to make clear judgments about the universality of the 

relationship. Therefore, this provides further incentives for thorough examination of the 

unique relationship within individual economic associations, specific countries as well as 

industries and strengthens the urgency to make complex firm-level trade data available for 

testing. 
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3. The Russian Economy and its International 

Trade 
 The rate of globalisation, which the world has been witnessing over the past few 

decades seems to be ever-advancing, with more and more countries becoming increasingly 

intertwined while opening up their economies to the forces of international competition. 

According to the World Bank, Russia has effectively integrated into the global web of 

international trade, as over the past 10 years it consistently ranked among the top 20 global 

exporting countries. Moreover, this is further supported by the Table 1 below, which shows 

the Russian export as a proportion of the total world export between 1992 up until 2016. The 

sudden drop that can be observed at the beginning of the reported period, namely by almost 

4 per cent of the total world export between 1992 and 1994, can potentially be ascribed to 

the residual effects of the dissolution of the Soviet Union and the holdover of its accounting 

as well as pricing methods. But apart from the turbulent transformative years, the Russian 

export consistently fluctuated around the 2 per cent mark. Consequently, with regards to the 

fact that the global trade has been rising exponentially, it can be concluded that Russia has 

been keeping up well with the trend and thereby suggested that following the declaration of 

its independence in 1992, it successfully transformed from a centrally planned to the free 

market economy and integrated well into the global market. In spite of this, the effects of the 

Soviet heritage can still be noticed in the Russian economy. 

Table 1 Russian export as a percentage of the total world export 

 

Own elaboration - source: The World Bank Database 
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 The October Revolution of the 1917 symbolizes the starting point of the socialist 

regime taking hold of Russia as we know it today territory-wise and assumed hegemony for 

approximately 8 decades. With the vast majority of the means of production as well as the 

agrarian land owned by the state, the market forces were effectively replaced by a series of 

5-year plans that governed all aspects of the economy. Although prices still existed, they 

were artificially set by the planners in order to ensure optimal consumption and the prime 

focus was placed on the quantity rather than the quality of goods produced. Another major 

characteristic of the socialist regime was its absolute devotion to the principles of autarky 

and self-sufficiency, which justified the obsession with the forced industrialization, where 

heavy industry was favoured compared to the consumer goods, commonly leading to severe 

shortages (Harrison, 2017). As a result, it can be said that these forces were so pivotal for 

the formation of the Russian economy as well as its subsequent development, that a 

contemporary analysis disregarding the socialist past would lead to distorted conclusions. 

This suggestion is further backed by Tikhomirov (2000) who argued that even following the 

declaration of its independence, at least for another decade Russia continued to function as 

a centrally planned economy, with the discourse of the free market principles acting as a 

cover up in order to gain international credibility. Moreover, the main pillar, which the 

Soviet economy stood on was its abundance of mineral resources, specifically oil and gas, 

that also constituted the vast majority of its foreign export. This not only enabled the Soviet 

Union to extend the sphere of its influence to the Eastern block and suppress the shortcoming 

of the regime itself, but given that its foreign trade was undertaken predominantly with other 

socialist countries, it also led to the development of the supply infrastructure that pre-

determines the pattern of its trade up until today. However, the lack of incentives to innovate 

coupled with the heavy reliance on this single commodity made the economy extremely 

vulnerable to the course of events taking place in the global oil market. As argued by Allen 

(2001),  this constituted one of the factors that aided in the process of dissolution of the 

Soviet Union at large, following the collapse of the oil prices in the 1980’s. On the other 

hand, with regards to the imports, the Soviet economy relied on the inflow of machinery, 

agricultural as well as basic consumer goods. 

 Following the dissolution of the Soviet Union, Russia fell into a deep recession until 

1999, when as a result of rising global prices of oil as well as other commodities coupled 

with a new set of growth-oriented reforms, it experienced a positive GDP expansion of 6.4 

per cent for the first time (The World Bank, 2018). And even though because of the global 

financial crisis it saw its GDP contract in 2009 by almost 8 per cent, its expansion continued 
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to be fuelled via the abundance of its natural resources for more than a decade. However, the 

GDP growth of the Russian economy never fully regained the pre-2008 momentum when in 

2015 it was hit by yet another recession, presumably associated with the sanctions imposed 

by the EU as well as the US predominantly on the Russian financial and defence industry 

together with a prevention of a further development of its energy sector due to the Russian 

involvement in the 2013 Ukrainian crisis. So the next question that needs to be answered it 

how important is the Russian economy today? 

Table 2 Russia – GDP, import and export in constant US$ 

 

Own elaboration - source: The World Bank Database 

Nowadays, a strong emphasis is placed on the growth of exports as a launch pad for 

a solid economic growth and economic health of a country. For the period of 1992 to 2016, 

in the Table 2 above we can observe the trends of the Russian GDP, import as well as export 

indicated in billions of US dollars. Taking into account the annual effects of the rising 

inflation upon the general price level, the data in question that were gathered from the World 

Bank database in current terms had to be adjusted accordingly in order to yield comparable 

results for the reported 24-year period. Thus, with the help of the GDP deflator, the values 

held in current terms were transformed into constant prices, with 1992 declared as the base 

year. As it can be seen, the development of Russian international trade closely mimics the 

trend of its GDP, which supports the existence of an inherent relationship between a 

country’s output and its international trade. Furthermore, following the turbulent adjustment 

period, when the country was transforming from the planned to a free-market economy, it 

can be argued that from 1999 the Russian economy has been becoming increasingly 

integrated into the global market as all 3 lines are steadily increasing up until 2013, with a 
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major downfall experienced in 2009 probably as a result of the onset of the global financial 

crisis in 2008, which inhibited international trade world-wide. Moreover, the EU and US 

imposed sanctions coupled with the responsive measure implemented by Russia in terms of 

a ban on imports of especially agricultural products from these countries as well as a fall in 

the world prices of oil and gas could be the main culprits of the drop in export as well as 

import in 2013. Yet, as it can be observed in the Table 3 below, which illustrates the Russian 

international trade as a proportion of its national income, for the period of 1999 to 2016 the 

Russian export and import consistently averaged at around 32 and 22 per cent of its GDP. 

Table 3 Russia – Import and export as a percentage of Russian GDP 

 

Own elaboration - source: The World Bank Database 
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Table 4 Russia – The most exported commodities as a percentage of the total export 

(2001 – 2016) 

 

Own elaboration - source: The UN Comtrade Database 

Furthermore, having established that mineral fuels and oils represent the essence that drives 

the Russian economy and its growth, what is the main consumer market for this commodity? 

As it can be seen from the Table 5, between 2005 and 2014 the 28 European countries 

imported as much as 37 per cent of the total Russian export purely in the form of this 

commodity. Thus, with Europe being such a crucial consumer, its decision to diversify its 

supplier base coupled with the low global price of oil provides a clear explanation of the 

sharp decline, which can be observed in all 5 tables for the years 2015 and 2016. 

Table 5 Import of mineral fuels by the 28 EU countries as a percentage of the total 

Russian export 

 

Own elaboration - source: The UN Comtrade Database 
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 Additionally, with regards to the foreign capital, Russia has many attractive qualities. 

With more than 144 million inhabitants and being ranked as the 9th biggest country in the 

world population-wise, for international enterprises that wish to serve new foreign 

customers, the size of the Russian market represents a major advantage. Furthermore, with 

Russia being one of the main founding members of the Commonwealth of Independent 

States (CIS), having an affiliate within this union provides an easier access to the markets of 

another 11 post-Soviet countries. For enterprises specialised especially in heavy industries, 

the abundance of mineral resources together with the availability of the technically skilled 

labour, which is often in a huge shortage in the developed countries, is also a plus. On the 

other hand, the amount of capital inflows often indicates the level of a country’s stability as 

well as its investment atmosphere. For example, Russia still suffers from considerable 

corruption as well as unreasonable bureaucratic administration that represent a major risk 

for companies wanting to establish a branch there. Yet, more importantly, having already 

established that the Russian economy stands on its natural resources, it would not come as a 

surprise that enterprises would flock there for this very reason. However, because these 

industries represent a strategic asset also for the Russian government, investment into the 

mineral resources, energy, transport, defence or communication sectors are subjected to 

approval. On top of that, such investments are at a high risk especially post-2014 due to the 

geopolitical tension between Russia and the EU, where a freeze was instilled on Russian 

assets abroad and Russia retaliated with an introduction of a similar law (Santander 

TradePortal, 2018). Nevertheless, as it can be observed from the Table 6 below, following 

the introduction of new growth-oriented reforms in 1999, the capital inflow into Russia 

picked up in 2002 and peaked in 2008, rising from 3 to more than 74 billion US dollars in 

nominal terms, which was associated with 4.5 per cent of FDI inflow as a proportion of 

Russian GDP (The World Bank, 2018). However, in 2014, due to the events which took 

place that year, it fell from 3 to mere 1 per cent and further plummeted to 1995 figure of 0.5 

per cent of the GDP only a year later. Although an increasing trend was registered in 2016, 

according to professionals, this change was caused primarily due to the privatization of the 

Russian oil company Rosneft and it is not expected to have a long-lasting effect on the 

overall evolution unless the foreign relations as well as the stability of the region are restored. 

On the other hand, Russia has also been heavily investing abroad, with its FDI outflows 

reaching a peak in 2013 and amounting to more than 86 billion US dollars (The World Bank, 

2018). However, according to Kalotay & Sulstarova (2010) these capital flows are initiated 
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predominantly by firms located within the natural resource sector for the purpose of 

controlling their global value chain and thereby also retaining their competitive advantage. 

Table 6 Russia – Inflow/outflow of FDI as a percentage of Russian GDP 

 

Own elaboration - source:  The World Bank Database 

 To sum up, it can be concluded that Russia still has not managed to diversify its 

industrial composition and thereby disentangle itself from the heavy dependence on its 

natural resources, not only with regards to the growth of its national economy but also in 

terms of its international trade. With the mineral fuels constituting the vast bulk of the 

Russian export, of which the European market represents the main consumer, not only are 

all aspects of the Russian economy highly vulnerable to the volatility of the respective global 

prices, but it also represents an obvious target for foreign countries that wish to exert their 

influence over Russia as a punitive measure, as in the case of the repercussions following 

the Russian involvement in the 2013 Ukrainian crisis. Moreover, with respect to the inflow 

as well as outflow of FDI, the investment pattern again follows the path of the natural 

resources, predominantly driven by the aim of the petroleum enterprises to extend their 

sphere of influence over their whole value chains. Therefore, it can be argued that the 

distinctive characteristic for Russia is that its export together with the pattern of FDI are 

functions of its abundant natural resource. 
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4. Model Specification and Data Description 
The core motivation of this study is to analyse and better understand the single-

direction trade flows, specifically exports, from Russia to its partner countries. For this 

reason, we have gathered a longitudinal dataset, consisting of our interest variables for 

Russia and its 36 main trading partners over a 12-year period from 2001 to 2012. The process 

of selection of the countries in question together with the reported time period was guided 

predominantly by the data availability of our interest variables. If we review the Table 14 

located in the Appendix, which lists all of the individual countries together with their name 

abbreviations, we can spot that the dataset is dominated by the EU countries, of which 

Ireland and Malta were left out due to their poor respective data availability, while the rest 

is made up of another 10 countries with which Russia was engaged in a major trading 

activity. 

In line with the underlying theory, the original version of our augmented gravity 

equation, which is tailored specifically to our dataset, can be written in the following format: 

𝑿𝒊𝒋𝒕  =  𝒄 ∗  𝑮𝑫𝑷_𝑮𝑫𝑷𝒊𝒋𝒕
ß𝟏   ∗  𝑫𝒊𝒋

ß𝟐  ∗ 𝑷𝒐𝒑_𝑷𝒐𝒑𝒊𝒋𝒕
ß𝟑  ∗  𝑰𝒏𝒇_𝑭𝑫𝑰𝒊𝒋𝒕

ß𝟒  ∗   𝑶𝒖𝒕𝒇_𝑭𝑫𝑰𝒊𝒋𝒕
ß𝟓  ∗

 𝒆(ß𝟔 𝑺_𝑩𝒐𝒓𝒅𝒆𝒓𝒊𝒋+ß𝟕 𝑳𝒂𝒏𝒅𝒍𝒐𝒄𝒌𝒆𝒅𝒊𝒋+ß𝟖 𝑪_𝑯𝒊𝒔𝒕𝒊𝒋+ß𝟗 𝑪_𝑳𝒂𝒏𝒈𝒊𝒋+𝝀𝒕+𝜽𝒋)  ∗ 𝜺𝒊𝒋𝒕    (6) 

However, for the purpose of our empirical analysis and easier estimation of the parameters 

in question, this needs to be further transformed using the log-linearization method, which 

results in the following working configuration of the gravity equation: 

𝒍𝒐𝒈𝑿𝒊𝒋𝒕  =  ß𝟎  +  ß𝟏 𝒍𝒐𝒈𝑮𝑫𝑷_𝑮𝑫𝑷𝒊𝒋𝒕  +  ß𝟐 𝒍𝒐𝒈𝑫𝒊𝒋   +  ß𝟑 𝒍𝒐𝒈𝑷𝒐𝒑_𝑷𝒐𝒑𝒊𝒋𝒕 +

 ß𝟒 𝒍𝒐𝒈𝑰𝒏𝒇_𝑭𝑫𝑰𝒊𝒋𝒕  + ß𝟓 𝒍𝒐𝒈𝑶𝒖𝒕𝒇_𝑭𝑫𝑰𝒊𝒋𝒕  + ß𝟔 𝑺_𝑩𝒐𝒓𝒅𝒆𝒓𝒊𝒋  +  ß𝟕 𝑳𝒂𝒏𝒅𝒍𝒐𝒄𝒌𝒆𝒅𝒋𝒕  +

 ß𝟖 𝑪_𝑯𝒊𝒔𝒕𝒊𝒋  +  ß𝟗 𝑪_𝑳𝒂𝒏𝒈𝒊𝒋  +  𝝀𝒕  +  𝜽𝒋  +  𝜺𝒊𝒋𝒕  (7) 

Whereby the dependent variable Xijt represents the value of export directed from Russia to 

its partner country j at a time t. According to the underlying Gravity model specification, 

GDP_GDPijt as a product variable indicates the joint attractiveness of the trading countries 

and was created via the multiplication of the Russian and the partner country’s national 

incomes for every year, while Dij stands for the distance separating Russia from the partner 

country j. Furthermore, the Pop_Popijt is another product variable formed using the 

population counts of Russia and the Partner country for every year. With regards to the FDI 

flows, Inf_FDIijt represents the inflow of FDI to Russia from the partner country j, while 

Outf_FDIijt stands for the outflow of FDI from Russia to the partner country j. Moreover, 

the following are our selected binary variables: S_Borderij indicates the existence of a shared 
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border between Russia and the partner country j; Landlockedjt represents whether the partner 

country j is landlocked; C_Histij indicates a shared common history between Russia and the 

partner country j; C_Langijt shows if Russia and the partner country j share the same common 

language. Lastly, λt stands for the time effect, θj is the unchanging country effect, εijt is the 

error term and β as the interest parameters indicate the elasticities between the independent 

variables and the value of Russian export. For the second version of the augmented gravity 

equation, where we are interested in the relationship between the stock of FDI and the 

Russian export, the variables Inf_FDIijt and Outf_FDIijt must simply be replaced by the 

Ins_FDIijt and Outs_FDIijt, indicating the value of stock of FDI held by the partner country 

j in Russia and the stock of FDI held by Russia in the partner country j respectively. 

 

4.1 Data Description 

In this section, a closer attention will be paid to the interest variables that comprise 

our dataset (all listed in the Table 7 below), to their nature as well as origin. For every 

individual variable we will examine its relationship to the volume of export flows, which 

will help to predict the respective expected outcomes of our analysis. The source from where 

the data was gathered will also be specified together with the necessary re-calculations that 

were undertaken. 

Table 7 The list of all variables 

Source: Own elaboration 

 Total Russian export (X): the Gravity model is most commonly applied to the 

international trade flows for the purpose of providing a better insight into the underlying 

forces at play. 

Variable name Units Expected Sign

X millions of US$ (constant)

GDP_GDP billions +

Pop_Pop billions +

D kilometers -

Inf_FDI millions of US$ (constant) +

Outf_FDI millions of US$ (constant) +

Ins_FDI millions of US$ (current) +

Outs_FDI millions of US$ (current) +

S_Border (1=yes) (0=no) +

Landlocked (1=yes) (0=no) -

C_Hist (1=yes) (0=no) +

C_Lang (1=yes) (0=no) +

Russia and Partner country share historical links

Russia and Partner country share the same language

The Partner country is landlocked

Description

Total Russian export to Partner country

GDP product variable

Population product variable

Distance between the capitals of the trading countries 

Inflow of FDI to Russia

Outflow of FDI from Russia

Partner country's FDI stock in Russia

Russia's FDI stock in Partner country

Shared land border
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 As our dependent variable, Russian export is the type of economic activity that, with 

the help of the gravity equation, we aim to estimate. The data was obtained from the 

international database called the UN Comtrade, which provides extensive records of the total 

as well as disaggregated values of commodity and service exports for a number of countries, 

held in current US dollars. For the purpose of this study, it was important to add up the 

commodity and service components for each pair of countries in order to obtain the total 

value of exports. Moreover, values recorded in current terms get artificially magnified over 

time as a result of the inflationary pressures, thereby, with the help of the relevant GDP 

deflator the values for each time period got adjusted in relation to the price level of the base 

year. 

  

 GDP of Russia; GDP of Partner country (GDP_GDPijt): one of the main 

determinants of the international trade flows under the gravity equation is the attractiveness 

of the home and the partner country. This attractiveness factor is commonly represented by 

the national output of either countries, which acts a proxy for the supply potential of the 

former and the absorption capacity of the latter. Furthermore, while the gravity equation 

allows for the independent employment of the GDP of the home country separately from the 

GDP of the receiving country for the purpose of obtaining separate estimates of their 

individual elasticities, many studies such as that of Hejazi & Safarian (2001) used a product 

GDP variable, which they created via the multiplication of the pair's individual GDP values 

in order to represent their joint attractiveness. 

 The GDP of Russia and all its trading partners in our dataset were gathered from the 

World Bank international database. Again, these values were recorded in the current US 

dollars and were adjusted using the relevant GDP deflator. However, if we were to estimate 

the individual impacts of the exporter and the importer on the level of exports, we would 

encounter a problem posed by the fact that Russia figures as the only exporter in all of the 

trading pairs included in our dataset. Therefore, since there is not enough variation between 

individual panels and time periods to yield a representative estimate of the exporter variable, 

the solution is to, by multiplication, create a new product variable (GDP_GDPijt) and 

evaluate the joint attractiveness. Consequently, the anticipated relationship between the GDP 

and the volume of exports from Russia should be positive. 

 

Distance (D): as yet another pivotal component of the gravity equation, distance is 

negatively linked to the economic activity taking place between any 2 remote locations. This 
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is because according to the theory, the remoteness of 2 countries is directly proportional not 

only to the cost of trade as well as transport, but it indicates also the cultural, societal, 

economic and legal distance, which for the purpose of successfully conducting a business 

abroad must be overcome, which inevitably raises costs. 

 The World Atlas, where the aforementioned information was sourced from, as a 

website offers aerial as well as driving distances between any 2 cities in the world. Yet, 

taking into account that we hold data for the total Russian export flows comprised of not 

only commodity but also the service trade and again, given the dynamics of the oil and gas 

export, we have decided to select the simple measurement of aerial distance measured in 

kilometres between the capital cities of the respective pair of countries. Based on the 

previous studies as well as the theory itself, we expect to obtain a negative relationship 

between the distance separating Moscow from the capital city of its respective partner 

countries and the trade flow in question. 

 

 Russia’s Inflow/Outflow of FDI; Inward/outward stock of FDI (Inf_FDI; 

Outf_FDI; Ins_FDI; Outs_FDI): as articulated by the theory, the foreign direct investments 

facilitate not only the transfer of technology, information as well as the know-how, but 

provide also additional capital that feeds the receiving economy and builds the platform for 

a sustainable growth. Consequently, it can be said that without an optimal level of investment 

a country cannot keep increasing the rate at which its economy is expanding. Therefore, it 

does not come as a surprise that the inflow of FDI is closely and positively linked to a 

country’s export potential. On the other hand, the outflow of FDI represents a perspective 

source of future income for the investing enterprise and thereby also a possible source of 

additional capital for the home economy. Moreover, while some studies such as Bouras & 

Raggad (2015) or Goh, Wong & Tham (2013) employed the FDI flows in order to provide 

additional explanation for the international trade flows, others such as Hejazi & Safarian 

(2001) and Magalhães & Africano (2007) opted for the FDI stock as a better indicator. 

Arguably, this year’s inflow and outflow of capital will require a certain period of time 

before the receiving economy will experience a real expansion of its production capacity or 

before the foreign investment will yield revenue for the investing enterprise. Although the 

above-mentioned variables are commonly used to explain the trade flows of the same year, 

some claim that in order to account for this lagged effect one solution is to employ an 

estimation method that would factor in the capital flows of previous time periods as 

independent variables or to use the cumulative stock of FDI in the economy instead. 



  49 

 The relevant information on bilateral FDI statistics were gathered from the website 

of United Nations Conference on Trade and Development (UNCTAD), which published the 

data on the inflow/outflow as well as inward/outward stock of FDI for 206 world economies, 

held for the period of 2001 to 2012 and recorded in the current US dollars. However, the 

report published on behalf of the Russian Federation had fully undisclosed values for the 

first half of the observed period, with the rest also being severely incomplete, thereby 

significantly diminishing the utility of the report itself. Thanks to the mutuality of the 

relationship, this issue was remedied by taking the data from the individual reports of the 

partner countries in our sample, which is nevertheless subjected to the specific internal 

accounting techniques of each country. Moreover, because the values of FDI flows were 

recorded in current US dollars, they were also re-calculated using the relevant GDP deflator. 

However, since the data on FDI stock was recorded in historical values and the 

transformation would be too complicated, we have decided to follow the example of Hejazi 

& Safarian (2001) and retained them in their current terms. Lastly, because our empirical 

analysis employs aggregated data, based on the review of the former studies we anticipate a 

positive relationship between the FDI in general and the level of Russian export flows. 

 

 Shared borders (S_Border): as it was observed by McCallum (1995) and Anderson 

& van Wincoop (2003), the existence of a common border between a pair of countries is 

highly relevant for the extend of their mutual trading activity. On top of the friction provided 

by the distance that separates any 2 economic units, a border represents an additional barrier 

because of the tariffs, quotas and other protective measures that the export must overpass, 

thereby serving as an inhibiting factor for trade. This dummy variable acts as an assistant 

variable for the simple measure of distance, which aims to quantify the effect of why an 

economic activity between 2 regions located within the same national border has a tendency 

to be more pronounced as compared to the same 2 regions that, other things being equal, 

would be separated by a border. 

 In this self-devised dummy variable, the only countries in our dataset indicated as 

sharing a common land border with Russia are Belarus, China, Estonia, Finland, Kazakhstan, 

Latvia, Poland and Ukraine, which are indicated by 1 (yes), with the rest registering 0 (no). 

Lastly, our analysis is concerned with aggregate trade flows among countries, thus, the 

protective measures linked to the existence of borders applies to all of the pairs of countries 

in our dataset. As a result, in this scenario this variable indicates a degree of closeness 
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between countries and that is the reason why we anticipate a positive association between 

the S_Border and the export flow of Russia. 

 

 Partner country being landlocked (Landlocked): as it was already mentioned, 

countries that do not have a direct access to the sea are at a disadvantage because the 

maritime mode of transportation is comparatively cheaper to the land transportation. 

Furthermore, this effect is magnified for countries in under-developed region, where the 

communication infrastructure has not reached the global standards. Consequently, the 

underlying theory dictates that the effect of a country being landlocked on the volume of its 

trade flows is negative. 

 Landlocked is an individually devised binary variable, which marks countries with a 

direct sea access with 0 (no) and the rest with 1 (yes). Concerning our dataset, the partner 

countries that lack any direct access to the sea are Austria, Belarus, the Czech Republic, 

Kazakhstan, Luxembourg, Slovakia and Switzerland, while the rest is marked with 0. The 

expected relationship between this dummy variable and the level of export should be 

negative. 

   

 Common history (C_Hist): according to the theory, countries that share common 

historical linkages have a tendency to have not only social and cultural aspects of their 

operational apparatus closely aligned, but also the distance between their economic, legal 

and judicial systems tends to be mitigated. Because of the on one hand increased familiarity 

between the partner countries and on the other hand the structural closeness resulting from 

the long history of interaction, the cost of trading linked to the risk of uncertainty of opening 

a business in a foreign country decreases. Consequently, it is expected that shared history 

will have a positive impact on the volume of international trade and thereby provide an 

additional explanation for the increased trade flows between a pair of countries. 

 As it has already been mentioned, the CMEA governed the foreign affairs of its 

members, whereby the market forces of demand and supply were effectively replaced by the 

artificial bureaucratic decision-making structure comprised of high officials. However, the 

effects of this organization went well beyond a mere re-direction of trade from the West to 

the other socialist countries (Csaba, 1988).  Taking into account that by the end of the World 

War II the vast majority of the CMEA member countries were primarily agricultural 

economies, the strong emphasis placed on the need for their industrialization and self-

sufficiency had a deterministic influence over the distribution as well as the formation of 
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their industries, the effects of which can be observed up until today. The CMEA had 11 full 

members and bearing in mind the state changes that took place in the aftermath of the 

dissolution of the Soviet Union, the following countries are included in our data sample – 

Belarus, Bulgaria, the Czech Republic, Estonia, Germany, Hungary, Kazakhstan, Latvia, 

Lithuania, Poland, Romania, Slovakia, Ukraine (Kazmer, 2004). Furthermore, with regards 

to the associate status of Yugoslavia, we have also decided to recognize the common 

historical ties of Croatia and Slovenia. Yet, given the prevalence of natural resources in the 

Russian export and the deterministic effect of their relevant supplying infrastructure on the 

pattern of the trade itself, mere observer status awarded by the CMEA, which granted only 

an access to the CMEA institutions coupled with the turbulent nature of their mutual 

economic cooperation led the ties of countries such as China or Finland to be unrecognized. 

Consequently, for this dummy variable, which was self-devised based on the prior 

knowledge of the matter, countries whose common historical links with Russia were 

recognized are indicated by 1 (yes) and the rest are indicated by 0 (no). Lastly, we expect a 

positive association of the C_Hist variable with the volume of Russian export. 

 

Common language (C_Lang): for a pair of countries that share the same common 

language, the theory dictates that the general bilateral economic activity as well as the 

international trade flows should be increased as a result of lowered trading costs. It is not 

paramount for the countries to share the same official language or for the whole population 

to have a full mastery over it, however, where a certain proportion of the demographics is 

fluent in the same language, it indicates the ease with which they can communicate. When 

a company decides to locate some of its business activity abroad, the ability to effectively 

convey information acts as a strategic advantage capable of saving time, preventing trivial 

mistakes resulting from misunderstandings as well as saving cost of hiring interpreters. 

However, apart from having a direct reference to the cost of being unable to understand each 

other effectively, this variable also indicates the cultural remoteness of the 2 countries, 

because in order to better serve a foreign market it is crucial to understand the upheld values, 

norms and beliefs characteristic for the society in question. 

 For the purpose of our study, we have decided to recognize countries, where at least 

30 per cent of the demographics declares the mastery of the Russian language. The relevant 

information was gathered from the respective national statistical offices of the countries in 

question, with Belarus, Estonia, Kazakhstan, Latvia, Lithuania and Ukraine being marked 

by 1 (yes) as having a sufficient familiarity with the Russian language, while the rest of the 
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countries obtained 0 (no). To sum up, it is expected that a positive association between the 

C_Lang and the Russian volume of export will be concluded. 

 

4.1.1 Limitations of the Dataset 

When it comes to the social sciences, no data is ever perfect just like every model is 

just an incomplete approximation of the reality. Ultimately, with regards to empirical 

analyses, for every researcher there is a trade-off between on one hand the determination to 

mimic the real-world happenings as closely as possible and on the other hand they are limited 

by the restrictions of actual data, their availability together with their inherent flaws. Given 

that the primary focus of this study is Russia and its international trade, the main limitation 

of our dataset is that the gathered information does not come directly from the source, due 

to the fact that the information published by the Russian official statistical office is rather 

scarce and they do not provide a public access to their extensive database on various 

economic indicators. On top of that, over the past few decades the official statistical 

reporting method has changed a few times, which lowers the overall validity of the published 

data. As a result, for the purpose of obtaining the required data we have used only a limited 

number of verified international databases, namely the World Bank, the UN Comtrade and 

the UNCTAD, that were carefully selected in order not to unnecessarily introduce potentially 

diverse accounting methods into our dataset. 

Aside from the poor data availability, another major limitation that was uncovered 

was the discrepancy of published information. This issue was observed especially in the 

UNCTAD database from where the values of FDI stock as well as the FDI flows for the 

pairs of trading countries were gathered. For the 2001 to 2012 period, the data published on 

behalf of the Russian Federation was predominantly missing for the first 6 years and severely 

lacking for the second half of the reported period. As it was already mentioned above, this 

is the reason why the data regarding FDI was gathered from the reports published on behalf 

of the partner countries from our dataset, which even though it had some missing values, it 

was of a much better quality. More importantly, with regards to the same indicators, there 

were large discrepancies between the value reported on behalf of the Russian Federation as 

compared to its trading partners. For example, with regards to the Russian stock of FDI in 

Germany for the year 2012, Germany reported it to be at 4.6 billion of US dollars, while the 

Russian report indicated 9.1 billions of US dollars. Furthermore, in terms of the Russian 

outflow of FDI directed to Germany in 2009, Germany reported this FDI flow as amounting 
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to -2 billions of US dollars while Russia stated 1.5 billions of US dollars. Taking into 

consideration that our sample is dominated by 26 European countries that should have 

approximately harmonised accounting methods, due to such large discrepancies present in 

the database, we have decided to focus on the reports published on behalf of the partner 

countries and not to supplement the missing values gathered from these reports by the 

information provided on behalf of Russia. 
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5. Empirical Analysis 
The professional analytical software STATA was utilised in order to carry out the 

empirical analysis. Following the initial dataset upload and the subsequent required 

adjustment of variables, such as their transformation from strings to numerics, it was pivotal 

to declare the dataset as a longitudinal one using the xtset command. As we can see from the 

obtained table below, our dataset is unbalanced, meaning that it suffers from missing 

observations. This does not come as a surprise because as it was already previously 

mentioned, international trade datasets are especially prone to missing or zero-trade 

recordings, which presents a problem for the logarithmic transformation of the said 

variables. 

Table 8 Panel Dataset – Unbalanced 

xtset Partner Year, yearly       

  panel variable:  Partner (unbalanced) 

  time variable:  Year, 2001 to 2012 

  delta:  1 year 

Source: Own elaboration using the STATA software 

 

5.1 Descriptive statistics 

Prior to running regressions, we must acquaint ourselves with the properties of our 

dataset. As we can see from the Table 9 below, our continuous variables have a significant 

variance. With regards to the dependent variable, the minimum export that Russia was 

engaged in was undertaken in 2001 with Luxembourg and amounted to only around 36 

million of US dollars, while more than 62 billion of US dollars worth of export was directed 

to the Netherlands in 2012. In terms of the GDP product variable, with 22 digits the smallest 

value belongs to the Russia-Estonia pair in 2001 and amounts to 1914 quintillions, while the 

largest pair is Russia-USA in 2012 with 23 septillions. The population product variable 

exhibits a similar pattern, where the minimum is represented by Russia-Luxembourg in 2001 

at 64 trillion and the maximum is 193 quadrillion for Russia-China in 2012. With regards to 

the distance separating the capitals of the trading countries, Belarus is the closest country to 

Russia, located only around 693 kilometres away, while at 7 961 kilometres the USA is the 

furthest located partner country from our sample. Looking at the FDI variables, the least FDI 

outflow from Russia was directed to Luxembourg in 2008 valued at – 3 billion of US dollars 

and the most to Germany in 2006 at 2.8 billion of US dollars. The minimal FDI inflow was 
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from the USA in 2010 at approximately -3 billion of US dollars and the maximum to 

Luxembourg in 2012 at 9.6 billion of US dollars. The least FDI stock held by Russia abroad 

was located in Slovakia, which in 2011 amounted to – 370 million of US dollars, while the 

largest FDI stock was held in Belarus in 2012 at 9 billion of US dollars. Lastly, the least FDI 

stock in Russia belonged to Croatia, amounting to a mere 1 million of US dollars in 2001 

and the most by Germany in 2011, reading at 25 billion of US dollars. Therefore, we can 

conclude that there are significant differences among the countries. 

Table 9 Panel Dataset – Descriptive statistics 

Variable Obs Mean Std. Dev. Min Max 

x 432 6502,604 7809,053 35,628 62549,73 

gdp_gdp 432 1,03E+15 2,58E+15 1,91E+12 2,36E+16 

pop_pop 432 1,44E+07 4,06E+07 64452,09 1,93E+08 

d 432 2473,778 1822,781 693 7960 

inf_FDI 372 378,0785 1123,361 -2976,51 9620,634 

outf_FDI 344 90,73081 474,6185 -2998,294 2803,556 

ins_FDI 372 2457,952 4625,263 1 25445 

outs_FDI 319 1001,724 1738,282 -370 9037 

Source: Own elaboration using the STATA software 

However, given that the above values are reported in levels and for the purpose of 

estimating the gravity equation they must be transformed into natural logarithms, some of 

the variation is bound to be eliminated as we deal with the negative values. Moreover, from 

the same table we can also spot that the FDI variables suffer from missing values. Using the 

nmissing command confirmed this, declaring that within our dataset Inf_FDI had 60 missing 

observations, Outf_FDI 88, Ins_FDI 60 and Outs_FDI 113. Being aware that a non-random 

distribution of these observation could introduce a selection bias, simply dropping these 

missing observations from our dataset could result in a loss of valuable information. 

Additionally, with certain countries being prone to more missing FDI values, we have 

decided to follow the example of Rose & Spiegel (2010) and replace the missing as well as 

the negative values with a small constant (0.1) in order to retain them. 

The multicollinearity could pose a problem for the correct estimation of parameters 

in a regression, therefore, it is informative to look at the correlation matrix of the variables 

in order to spot the issue. While some degree of collinearity between macro-economic 

variables is expected, as we can see from the Table 10 below, our continuous variables do 

not seem to be excessively correlated. Moreover, from the first column of the table we can 

also get an indication as to the type of the relationship between the dependent variable and 

the individual explanatory variables. For all, the positive correlation agrees with the 
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underlying theory except for distance, however, an examination of a scatter plot provides a 

possible explanation. The correlation, although positive, is very small, which is likely caused 

by countries such as China and the USA that while located far away, are engaged in a major 

trading activity with Russia, which pushes the relationship upwards. Removal of the said 

countries from the dataset changes the relationship from positive to negative. However, we 

have decided to retain the dataset in its original form, as we expect that in the regression, as 

the individual effects of all other explanatory variable get separated, the effect of distance 

should become negative. 

Table 10 Correlation matrix of the continuous variables 

 
Source: Own elaboration using the STATA software 

 

5.2 Estimation Techniques 

A longitudinal dataset, as a collection of observation on a number of entities over a 

period of time, not only provides a rich source of information but also offer methods to 

account for the heterogeneity present across the entities by controlling the unobserved and 

often un-measurable factors, such as culture. Furthermore, panel data modelling techniques 

also enable to control for factors that change over time but not across entities, thus, enabling 

to better isolate the individual elasticities of the explanatory variables on the variable of 

interest. 

 

5.2.1 Fixed-effects vs Random-effects Models 

At first, a series of Pooled OLS models will be estimated, which will then be 

employed for the purpose of a comparison with the Fixed-effect and Random-effect models. 

The Fixed-effect model, which is a widely employed estimation method for panel 

data, can be understood as a simple extension of multiple regression. Thinking about the 
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nature of our study, there are countless specific factors that influence the volume of Russian 

export to a particular country and it would be unrealistic to assume that any dataset can 

encompass all of them. However, if unobserved, the inherent characteristics of our 36 partner 

countries get absorbed by the error term and could potentially lead to the problems with 

inflated estimated parameters in case of the omitted variable bias or to hinder hypotheses 

testing. In order to account for the factors that differ across countries but remain constant 

over time, the Fixed-effect model provides a solution by using the entity fixed effects. This 

can be employed via the entity demeaned OLS method or by creating N-1 binary variables, 

which are factored into the regression equation as further explanatory variables. This way 

the individual effects of each country becomes separately estimated from the other 

explanatory variables. In terms of the interpretation of obtained results, for every country 

the slope between the main explanatory variables and the dependent variable remain 

identical as indicated by the estimated parameter, however, if they are statistically 

significant, the intercepts differ for each country and are given by the obtained entity fixed 

effects plus the constant. Furthermore, following the same procedure it is also possible to 

include the time fixed effects in order to control for factors that change over time but remain 

constant across entities. Once our Fixed-effect models are estimated, it is important to test it 

against our Pooled OLS models in order to examine whether the entity and time fixed effects 

are relevant. Therefore, with the help of the testparm command we can perform a joint test, 

analysing whether the coefficients on the binary variables are jointly different from 0 or not. 

If we fail to reject the null hypothesis, then the fixed effects are not needed and the Pooled 

OLS version of our model is superior. 

The Random-effects model, otherwise referred to as the Error Component model, is 

another commonly employed method for panel data estimation. The main difference 

between the Random-effects model and the above-mentioned Fixed-effects model is that the 

entity effects are assumed to be random and not correlated with the independent variables, 

therefore, their omission from the regression equation does not lead to the omitted variable 

bias. In addition, this method also enables estimation of the coefficients on unchanging 

variables, such as binary variables, which in the Fixed-effects model get absorbed by the 

entity fixed effect due to their time invariant nature. Moreover, similarly to the above 

procedure, post-estimation is important in order to test the random effects using the Breusch-

Pagan Lagrange multiplier, which helps to determine whether the Random-effects model is 

superior to the simple Pooled model. 
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In order to decide between the estimated Fixed-effects model and the Random-

effects model, the Hausman test should be employed. In this test, the consistent results of 

the Fixed-effects model are compared to the more efficient Random-effects model. If the 

null hypothesis is rejected, then the estimated results of the Random-effects model are not 

consistent and the Fixed-effects model should be favoured. 

 

5.2.2 Stationarity and Serial correlation 

The presence of a unit root in the continuous variables can pose a problem for the 

correct estimation of a longitudinal model, because with time, the data changes from a 

probabilistic point of view. In our dataset, the adjustment of the continuous variables from 

current to constant terms together with the logarithmic transformation should take care of 

the majority of non-stationarity present in macro-economic data reported in levels. Although 

there is a number of different tests that could be used, we employed the Levin, Lin and Chu 

unit root test for panel data in order to examine our variables for non-stationarity. If the null 

hypothesis of a unit root presence is rejected, we can conclude that our continuous variables 

are stationary and fit for examination. Performing the test on the said variables, from the 

Table 11 below we can see that for all our variables, except for the population product 

variable, we can reject the null hypothesis of non-stationarity in favour of the alternate 

hypothesis. Given that the population, just like the GDP, serves as a measure of a country’s 

attractiveness, we have decided to drop the population product variable from our model 

specification due to the presence of a unit root. 

Table 11 Levin-Lin-Chu unit root tests 

Variable name  Adjusted t*  p-value 

X -6,8278 0,0000 

GDP_GDP -11,5277 0,0000 

Pop_Pop -0,2841 0,3882 

Inf_FDI -21,436 0,0000 

Outf_FDI -6,2877 0,0000 

Ins_FDI -19,2879 0,0000 

Outs_FDI -4,7745 0,0000 

Source: Own elaboration using the STATA software 

Furthermore, in order to obtain consistent standard errors, it is also important to 

control for serial correlation and heteroskedasticity in the panel data. For that reason, in all 
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of the models we will employ the heteroskedasticity and serial correlation consistent 

standard errors as they yield more accurate p-values in such a scenario. 

 

5.3 Model Estimations and Findings 

The ‘primary motivation for using panel data is to solve the omitted variables 

problem’ (Wooldridge, 2010, pp. 281). However, the simple Pooled OLS model disregards 

the panel characteristics of the dataset, meaning that the ordering of the cross-sections is not 

important for the empirical analysis. To put it in other terms, although Wooldridge (2010) 

recommends including year dummies into the Pooled OLS model, the basic logic behind this 

approach is that all observed cross-sectional units are assumed to be homogenous. 

Consequently, it is not necessary to control for any unobserved entity-specific effects, which 

would otherwise be absorbed by the error term, and the model provides unchanging 

parameters for the independent variables across all of the time periods. However, in reality 

the unobserved entity and time effects are often correlated with the explanatory variables, 

which means that, by excluding these effects from the regression, the Pooled OLS model 

often yields biased estimates as a result of the omitted variable problem. In spite of this, 

compared to the Fixed-effects model, the Pooled OLS model can estimate parameters on 

time-invariant variables, which is one of the reasons why it is commonly employed and 

a benchmark and a good starting point for a subsequent panel data analysis. In the process 

of the Pooled OLS model estimation, we tried adding both the country as well as the year 

dummy variables into the regression. However, this resulted in a significant multicollinearity 

problem indicated by the Variance Inflation Factor (VIF) test, while the Ramsey RESET test 

also reported serious omitted variable problem. Yet, by including the significant year dummy 

variables, we obtained the Pooled OLS models reported in the Table 12 and Table 13 below, 

which in terms of the post-estimation did not express issues of multicollinearity. Moreover, 

in terms of the Ramsey RESET test (5 per cent confidence interval), for the gravity equation 

with FDI flows the reported model came closest to possibly not rejecting the null hypothesis 

of no omitted variables (p-value = 0.0445), while the gravity equation with FDI stock did 

not report this problem at all (p-value = 0.1189). 

Subsequently, we proceeded to the Fixed-effects and the Random-effects model 

estimations. In terms of the Fixed-effects model, the joint tests confirmed the significant 

importance of the country and well as the time-specific effects. Therefore, in the Fixed-

effects model we included the country-specific effects and the 4 significant year dummy 
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variables (years 2004, 2005, 2006 and 2008). Furthermore, even though the issue of cross-

dependence tends to be present primarily in longitudinal macro-economic datasets for a large 

time period, the test introduced by Pesaran indicated no such issue in either of our reported 

Fixed-effects models (p-value = 0.2958; p-value = 0.3293). With regards to the Random-

effects model, we followed a similar procedure. In both scenarios, by adding the above-

mentioned 4 significant year dummy variables, we were able to conclude no problem of 

cross-dependence in our models (p-value = 0.3668; p-value = 0.3935), while the results of 

the Breusch-Pagan Lagrange multiplier test indicated that both of the Random-effects 

models are superior compared to the simple pooled OLS. Lastly, it was important to compare 

the efficient Random-effects model with the consistent Fixed-effects model. Based on the 

Hausman test, for the gravity equation with FDI flows the estimated parameters between the 

2 models were too different and that is the reason why the consistent Fixed-effects model 

should be preferred (p-value = 0.0489), while for the gravity equation with FDI stock the 

Random-effects model was favoured (p-value = 0.3048). 

Having explained the estimation procedures, we shall now examine the obtained 

results of our models. When we take a look at the 2 tables displayed below, we can see that 

while the Fixed-effects and the Random-effects models provide very similar values of the 

estimated parameters, the values provided by the Pooled OLS model undoubtedly differ. In 

line with the theory and provided that the Fixed-effects and Random-effects tested as 

superior models, it can be said that although the Pooled OLS model provides informative 

findings for the overall analysis, the estimates are nevertheless biased. Furthermore, when 

compared to the Pooled OLS, the overall explanatory power of the Fixed-effects models 

increased significantly, from approximately 56 per cent to around 93 per cent. This 

significant rise is most likely attributed to the inclusion of the country-specific dummy 

variables into the regression. Moreover, with regards to the core variables introduced by the 

foundational Gravity model theories, namely the GDP and distance, all of the models yielded 

anticipated findings. The joint GDP of the partner countries is positively associated with the 

level of Russian export, with the magnitude of the relationship being approximately 0.4 

percent. And even though the GDP product variable does not offer a straight-forward 

interpretation of the obtained parameters due to the nature of its origin, the estimates are 

statistically significant and thus, we can conclude that the size of the partner economies is 

positively associated with the volume of such a trade flow. Furthermore, as anticipated, the 

distance represents an inhibiting factor for trade. As expressed by the obtained negative 

elasticities, a 1 per cent increase in the distance between the trading countries lowers the 
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volume of export from Russia by approximately 0.5 per cent in the first scenario and 0.4 per 

cent in the second. In terms of the impact of the binary variables, we must rely on the findings 

provided by the Random-effects model. The existence of a common border, history and 

language have a positive impact, increasing the volume of export by 0.8, 0.6 and 0.4 per cent 

respectively, while only the existence of a shared border seems to be statistically significant. 

On the other hand, for the landlocked countries, the export falls approximately by 0.1 per 

cent. Lastly, with regards to our interest FDI variables, the findings are mixed. In terms of 

the FDI flows we will focus on the Fixed-effects model as that was reported by the Hausman 

test as the more appropriate one. Here the reported effect is very small and negative, meaning 

that 1 per cent increase in FDI inflows (outflows) will be associated with 0.003 (0.004) fall 

in exports, indicating that foreign direct investments acts a supplement to trade. In terms of 

the FDI stock, 1 per cent increase in the inward stock of FDI is associated with 0.023 per 

cent increase in trade, while the outward FDI stock is linked to a fall of 0.005. Nevertheless, 

the estimated effects of all of the FDI variables on the Russian export seem to be statistically 

insignificant. 

Table 12 Regression models – Gravity equation with FDI flows 

  Pooled OLS FEM REM 

VARIABLES X X X 

GDP_GDP 0.596*** 0.437*** 0.443*** 

D -0.629** - -0.457** 

Inf_FDI -0.006 -0.003 -0.004 

Outf_FDI 0.026 -0.004 -0.003 

S_Border 0.738*** - 0.821*** 

Landlocked -0.002 - -0.097 

C_Hist 0.185 - 0.048 

C_Lang 0.492 - 0.438 

t2004 0.213** 0.116** 0.119** 

t2005 0.261*** 0.243*** 0.244*** 

t2006 0.278*** 0.295*** 0.295*** 

t2008 0.100 0.273*** 0.267*** 

Constant -7.105* -4.844*** -3.307* 

      

Observations 432 432 432 

R-squared 0.552 0.934   

Country effects No Yes No 

Time effects 4 years 4 years 4 years 

*** p<0.01, ** p<0.05, * p<0.1 

Source: Own elaboration using the STATA software 
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Table 13 Regression models – Gravity equation with FDI stock 

  Pooled OLS FEM REM 

VARIABLES X X X 

GDP_GDP 0.543*** 0.401*** 0.407*** 

D -0.561** - -0.396** 

Ins_FDI 0.045 0.022 0.023 

Outs_FDI -0.002 -0.004 -0.005 

S_Border 0.726*** - 0.828*** 

Landlocked -0.005 - -0.107 

C_Hist 0.207 - 0.060 

C_Lang 0.587* - 0.432 

t2004 0.217*** 0.120** 0.123*** 

t2005 0.285*** 0.242*** 0.244*** 

t2006 0.280*** 0.296*** 0.295*** 

t2008 0.153 0.285*** 0.280*** 

Constant -6.090 -4.245*** -2.697 

Observations 432 432 432 

R-squared 0.558 0.935   

Country effects No Yes No 

Time effects 4 years 4 years 4 years 

*** p<0.01, ** p<0.05, * p<0.1 

Source: Own elaboration using the STATA software 

 So, what are some possible reasons explaining the insignificant effects of the FDI 

variables on trade? Firstly, we might look at the limitations of our dataset for potential clues. 

Firstly, the observations on the export as well as the FDI were not obtained from the same 

source, meaning that varying accounting methods might have led to variations among the 

variables that do not coincide correctly, thus, mitigating the potential of a regression analysis 

to locate any significant relationship. Furthermore, after having dealt with the missing as 

well as the negative values of the FDI variables, out of the total 432 observations 114 of 

Inf_FDI,  161 of the Outf_FDI, 60 of Ins_FDI and 128 of Outs_FDI were replaced by the 

same small constant. Consequently, there might not have been enough observations to 

provide any conclusive findings. However, the Russian economy itself together with the 

above-mentioned patterns of investments could also provide a potential insight. As it was 

already suggested, it can be argued that the economy as well as the export of Russia depend 

to a large extend on its natural resources, while the oil and gas also plays a significant role 

in the investment flows. According to the World Bank, over the 2001 to 2012 period, the 

inflow and outflow of FDI as a proportion of GDP averaged at around 2.6 per cent for both. 

Given that for decades Russia has been criticised for having an under-developed industrial 
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make-up, such a small value might not be sufficient to bring about any significant change in 

the level of export.  
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6. Conclusion 
To conclude, in this study we have performed a longitudinal analysis of the Russian 

export directed to its 36 main trading partners between 2001 and 2012. In order to better 

understand the determinants driving the export from Russia, we have employed the Gravity 

model, which is a highly acknowledged tool in the sphere of international trade. Moreover, 

in terms of the estimation methods, we chose the Fixed-effects and the Random-effects 

models as these are commonly used for panel data analysis. When reviewing the underlying 

international trade theories, there was not a unified indication as to what form of a 

relationship should the trade and FDI take on. While the earlier theoretical models argued 

that the FDI and trade are direct substitutes, because both of them represent a different 

approach to market servicing, the more recent ones depicted the 2 as complements providing 

that the FDI encourages intra-firm exchanges on a broader level. However, the empirical 

studies carried out into this matter did not confirm one or the other line of trade theories, 

rather they yielded mixed results. Consequently, Dauti (2016) argued that the practical 

studies call attention to the fact that the underlying trade theories are not complex enough to 

provide a detailed description of the multifaceted nature of the relationship between the FDI 

and international trade. Furthermore, he emphasized that while the 2 concepts could act as 

complements as well as substitutes, the type of the obtained relationship depended on factors 

such as the situation, the type of the motivation for the investment flows as well as the 

characteristics of data. 

From our empirical analysis we concluded that the standard gravity variables, such as 

the GDP of the partner countries as well as the distance between them, have a significant 

impact on the volume of export in line with the gravity theory. Moreover, although the 

estimated parameters on all of the included binary variables agreed with the underlying 

theory, the existence of a common border between Russia and its trading partner as the only 

binary variable appeared to be of a statistical significance. However, with regards to all 4 

FDI variables (flows and stock) they yielded insignificant impact upon the level of export. 

When looking for possible explanations of this, we might take a look at the limitations of 

our dataset rendered by the large number of missing and negative observations, which had 

to be replaced for the purpose of the logarithmic transformation. Furthermore, the extensive 

dependence as well as protection of the natural resource sector coupled with the low level of 

FDI could have played a possible role too. 
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In terms of a future research, the main obstacle preventing a deeper analysis of the 

relationship between the FDI and international trade is the quality of the available data. As 

it was already discussed, FDI is especially prone to missing observations or disagreeing 

values reported by different sources. Thus, in order to increase the potential interpretability 

of obtained results, it is important to improve the accounting and reporting methods of 

countries and increase accessibility to relevant data. Additionally, within our study we 

decided to employ the Fixed-effects and Random effects models, which required the 

logarithmic transformation of all continuous variables. Consequently, in order to deal with 

the missing observations, we decided to replace it with a small constant just to retain the 

observations within the dataset. Not only that but, following the same procedure, we lost 

valuable information while dealing with the negative FDI recordings. Therefore, the next 

development within this sphere could be to apply such an estimation method to the same 

scenario, which would not require any transformation of the data. 
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8. Appendix 
 

Table 14 The list of 36 partner countries and their abbreviations 

26 EU countries   10 other countries   

Austria AUT Belarus BLR 

Belgium BEL China CHN 

Bulgaria BGR India IND 

Croatia HRV Japan JPN 

Cyprus CYP Kazakhstan KAZ 

Denmark DNK Switzerland CHE 

Estonia EST The Republic of Korea KOR 

Finland FIN The United States of America USA 

France FRA Turkey TUR 

Germany DEU Ukraine UKR 

Greece GRC    

Hungary HUN    

Italy ITA    

Latvia LVA    

Lithuania LTU    

Luxembourg LUX    

Poland POL    

Portugal PRT    

Romania ROU    

Slovakia SVK    

Slovenia SVN    

Spain ESP    

Sweden SWE    

The Czech Republic CZE    

The Netherlands NLD    

The United Kingdom GBR     

Source: Own elaboration 


