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Abstract 

It is well known that geographical distances between nations cause differences in cul-

tural resemblances as well as affinity. Defined, affinity is inheriting similarities between 

nations in familiarity, language and mutual understanding. It cause variations in the uni-

lateral trade volume flowing towards the destination countries and can be estimated by a 

traditional gravity model (GM). So far Swedish affinity towards Czech Republic (CZ) 

has remained unexplored. Hence, this paper investigates Swedish firm´s export perfor-

mance and affinity towards CZ, both through the aggregate export and the extensive 

margin (average number of exporters). The investigation aims to seek clarification of 

what particular factors influence unilateral export towards CZ as well as stronger affini-

ty in contrast to similar markets. To answer those questions, a one sided GM is re-

gressed on two gravity equations, covering panel data for 177 destination countries from 

year 1997 to 2006. Results are in line with the expected behavior of the GM and show 

evidently; distance as well as land lock features have negative effects on unilateral ex-

ports to CZ. Additionally, evidence of positive influence on unilateral export is found 

for GDP and familiarity to the nation. Both regressions for the gravity equations are 

showing high goodness of fit for the panel data. Findings of positive residuals in both 

the equations conclude that Swedish export have stronger affinity to CZ and solider 

country characteristics than its resembling countries Slovenia and Slovakia. However, 

positive residuals also indicate larger export flows to CZ than motivated by the tradi-

tional GM coefficients. Various explanations are suggested as origins for those, such as 

differences in purchasing power and regions, were Prague was found to be the most 

suitable option for export and other regions rather for outsourcing possibilities.  
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1 Introduction 

“…there has been a recent boom of Swedish exporting firms penetrating Czech Repub-

lic (CZ). At the moment, Sweden is ranked among the top 10 investors in CZ” (STC, 

2009; Ministry of Industry and Trade, 2009). 

Sweden is well-known for its openness to trade (Yuri Krivorotko, 2009). However, this 

sole factor cannot explain why one particularly observes such high levels of export to 

CZ, here onwards abbreviated to CZ. The unilateral export flows and the influence from 

fixed costs arising from entering CZ is therefore the subject of pertained interest, both 

from an individual firm perspective as well as on a macroeconomic level. The basic 

concept behind such reasoning is that a greater affinity towards the destination market 

may have positive effects on the sole firm as well as on the aggregate export. The matter 

of frictions, barriers and affinity affecting the Swedish unilateral trade is a topic of im-

portance not only today, but also for future emergence in export performance of markets 

closely related to CZ. 

It could be historically observed that Sweden has had strong economic ties with coun-

tries such as UK and Japan. By rather applying an European Union perspective, new 

emerging markets of importance can be observed today. According to Borgström (2005) 

“CZ is now the second most important trade partner for Sweden of all the new EU 

members”.  In a global export perspective CZ is listed to be among the top 30
th 

destina-

tions. The total share of Swedish export flowing to CZ is 0.71 percent, whereas resem-

bling countries such as Slovakia (SK) and Slovenia (SI) only accounts for 0.2 and 0.08 

percent respectively. Thus, Swedish export is at a yearly increasing rate, contributing 

5.4 billion SEK to the Swedish economy (Borgström, 2005). Graph A.1 in appendix 

further strengthen the importance of an unilateral perspective on Swedish export rather 

then an import one due to the large outflow observed. Additionally, it also motivates to 

why a unilateral perspective is undertaken in this paper.   

This paper elaborates and builds upon the existing literature angled towards the compo-

nents affecting unilateral trade as well as the effects on extensive margin. The dataset 

used for Swedish exporters is covering 177 destination countries over years 1997 to 

2006. It analyzes the export performance towards CZ; through aggregate export and av-

erage number of exporters (extensive margin), to measure why and how affinity be-

tween the Czech and Swedish market is performing. This paper will particularly analyze 

the following research question:  

Can it be concluded that Swedish companies possess greater affinity and export per-

formance towards the destination country CZ, than in comparison to markets such as 

SK and SI?  

This question can be extended to ask relating questions focusing on; what are the driv-

ing forces creating incentive to export and the positive unilateral export flows towards 

CZ? Can such positive export flow be observed in all regions of CZ? 

From a theoretical point of view, little attention has been paid to investigating affinity 

and unilateral trade between the mentioned nations. Previous studies have only re-

searched a general perspective on the Central East Europe (CEE) or particular industry 

sectors of CZ (Seleva, 2002; Bussière et al, 2007). This paper represents a unique study 

of the affinity between the two nations. The main empirical tool of this paper is the 

gravity model (GM), separated into two gravity equations. Insights of the factors affect-



 

 
2 

ing the economic performance are provided by the sign and residual outcome of the re-

gressed equations. Earlier researchers (Oguledo, 1994; Wincoop; 2003; Lawless, 2009) 

verify that the GM is a robust method for empirically establishing geographical trade 

flows among nations. The fundamental components of the GM consist of geographical 

distance, share of common language, features of landlocked characteristics and GDP 

(Chaney, 2008). These macroeconomic factors determine and function as proxies for 

barriers to trade, transaction costs and other aspects which influence the aggregated ex-

port as well as the extensive margin either positively or negatively.   

What is encapsulated in the definition of macroeconomics?  In general all forms regard-

ing economic performance, firms´ behavior and decision making. The propensity to ex-

port can be decided either by assessment of the country as a unit or by categorizing 

goods and services. However, by limitation of this paper, only the country as a unit is 

considered whereas the last part is considered to be out of the scope for this paper. 

The research question is analyzed through two sub levels. Firstly on a macroeconomic 

level, by aggregate and regress Swedish export to various markets, in order to clarify 

destination specific factors towards CZ. The panel data comprises aggregate Swedish 

export and allows for an assessment of unilateral trade flows for the time period 1997-

2006, providing information on country specific affinity as well as an estimation of the 

export share flowing to CZ. Secondly, the impact of fixed entry costs on Swedish firms’ 

decision to export is measured through the effect of the average number of exporters 

(extensive margin). Fixed entry cost may vary during the time span, which will show 

variation in mainly the extensive margin and the number of firms deciding to enter the 

market (Chaney, 2008; Lawless, 2009). Transaction costs as well as barriers to trade are 

affecting the average number of firms exporting to the destination market CZ. Thus, a 

GM with a dependent variable on a firm-specific level is considered and is enabling a 

discussion on any particular findings showing positive residuals in the conducted gravi-

ty regressions. Hence, this allows for a conclusion of whether or not CZ as a unit exhib-

its any features of positive affinity towards Swedish export. 

From a Swedish perspective, the GM provides a benchmark for where the share of the 

unilateral flows goes. Sweden is found to have a greater affinity towards CZ than the 

neighboring and resembling countries. Findings of positive residuals can be observed in 

each of the separate regressions. This indicates that a share of the explanatory power ris-

ing from the variables, which explains why unilateral exports flows towards CZ, is not 

captured by the traditional variables of the GM. Thus, the unexplained attractiveness 

can originate from several possible sources. As illuminated by Trefler´s in “the mystery 

of missing trade” (1995), it is hard to explain and measure what particularly affects af-

finity in unilateral flows. However, possible conclusions are elaborated upon in the pa-

per. 

Chapter two presents various concepts and theoretical approaches. Section three enables 

an extensive presentation of the background and the empirical literature of the GM. Ad-

ditional data and a variable specification for the chosen model follow. Furthermore, 

Swedish aggregate export and firm-level gravity equations are formulated based on the 

empirics of the previous chapters and is altered into the regressions. Chapter four ena-

bles empirical analyses and results of the gravity regressions. Moreover, it is providing 

possible explanations for the positive residual outcome seen in the regressions. Finally, 

section five concludes this paper and elaborates upon topics for suggestions to future re-

search. 
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2 Theoretical framework in the field of trade 

This section elaborates and presents variables which are applied later on in this thesis 

and aims to relate them to the underlying problem statement by building up to a hypoth-

esis. Those variables function as estimates for the GM, allowing an assessment of the 

hypothesis. 

2.1 Affinity 

A link between two economic actors is a way of ease unilateral export flows, transaction 

costs and free information between the countries. Among nations were this link is 

strong, barriers of trade and transaction cost are lower which in turn encourage trade. 

This link can be said to describe the concept of affinity and is in terms of cultural and 

language aspects the closeness between nations. The propensity to trade depends not on-

ly on the infrastructure and transportation abilities, but also on the affinity and the phys-

ical barriers as for instance water road connections. When two countries are not separat-

ed by any strong barriers and have a high degree of mutual understanding, they are said 

to be economically close and can form communicative economies. Thus, exhibiting af-

finity towards each other. Affinity can also be increased by an establishment of a 

subsidy, which raise familiarity and allows for a decrease of transaction costs and is 

further alluded in section 2.3 (Schiavio, 2007). Affinity fosters positive FDI flows 

which in turn are a sub complement of export. Thus, the mechanism through which af-

finity functions is as follow; higher affinity between the nations leads to increased trust, 

which in turn fosters positive FDI and lowers the transaction costs. Unilateral export 

towards that destination country will grow and contribute to higher propensity to trade.  

Hence, countries with stronger affinity are more likely to tie stronger economic links to 

each other. The Swedish FDI flows towards CZ reached 800 MEUR in 2008 which in-

dicate evidence of particular strong affinity between the nations (STC, 2009). Addition-

ally, Sweden is ranked among the top 10 FDI investors in CZ and has become an attrac-

tive destination market for large Swedish firms such as IKEA, Skanska and ABB (STC, 

2009; Czechinvest, 2009). What causes such feasibility for the Swedish company to be 

attracted towards the CZ market?  

This is of pertained interest when investigating how and why Swedish firms demon-

strate such strong affinity towards CZ. Can any specific country characteristics explain 

the strong affinity and unilateral export flows? Closely related to this question lies the 

matter of the driving mechanisms behind the trade flows and production competiveness. 

This can be investigated by a GM and help clarify Sweden’s affinity and trade propensi-

ty towards CZ.  

In order to answer if CZ endows any country characteristics particularly feasible for 

Swedish companies, labor and GDP are assessed and presented to measure the affinity 

(Asiedu, 2003). GDP in combination with other key variables, will ultimately allow 

building an overview on the most important components of the GM in chapter three. By 

distinction of facts, only GDP is considered to be of significance for the estimated rela-

tionship in the empirical analysis. This is due to its simplistic measurability in relation 

to the complex nature of other mentioned points. However, they are of relevance for ex-

plaining the affinity between Sweden & CZ and therefore assessed in a later stage of 

this thesis.  
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 What can explain the affinity? 

The country endowments which fosters affinity an postivie export flows towards a 

country constitutes of several components, one of them is low labour costs. The special 

affinity between Sweden and CZ rising from such properties can be seen in the 180 

Swedish companies active in the CZ. Nowadays, Swedish firms are employing 19 000 

people at an hourly labour cost of € 6.7 in CZ, compared to an hourly rate of € 32.8 in 

Sweden (STC, 2009; Industrial Worker, 2008). The initial labor cost differs in relative 

prices, making CZ a feasible nation for outsourcing and implies lower cost of human 

capital in relation to Sweden (Czech Invest, 2009). Those facts provide a motivation for 

high production capacity in labour intensive goods in terms of low labour costs. It also 

can be a possible explanation for higher affinity to CZ than SK and SI, which is in line 

with the stated hypothesis. Additionally, it creates a foundation for the purchasing pow-

er paradox, further elaborated on in section 2.2. 

With the purpose to empirically clarify Swedish affinity and trade propensity towards 

CZ, the empirical analysis of this paper will describe two types of gravity equations. 

Gross Domestic Product (GDP) constitutes as an essential explanatory variable in both 

of them. To grasp the economic performance of CZ, this basic macroeconomic index 

can provide a summary of the nation’s achievements. Viewed from a Czech point of 

view, the development is marked by a strong GDP growth rate in the past years, approx-

imately 6 percent annual growth between years 2005 to 2007 (STC, 2009). 

Additionally, SCB (2009) states that the GDP per capita in Sweden reached 122 in 

comparison to the EU-27 average base value 100, whereas CZ reached 80 GDP per cap-

ita. Therefore, wage and purchasing power differences can be observed between the two 

countries and may explain stronger affinity between them. This is in line with the hy-

pothesis, since such levels are not observed for SK and SI. GDP per capita is not indi-

cating in this regard the quality or standard of living measurements, since components 

such as health care and leisure time are excluded. Nevertheless, GDP can function as an 

index of a country´s economic size as well as its relative economic performance 

(Krugman et al, 2002; Levinsohn 1999).  

 

2.2 Purchasing Power Paradox 

GDP and country endowments play a crucial role for explaining affinity between the 

mentioned countries. GDP functions as a measurement tool to determinate the relative 

productivity, purchasing power and wage level of a country (Miller et al, 2005; Variant, 

2006). Sweden has a large service sector economy, which tends to pay higher wage lev-

els. Contrary to Sweden, CZ has about 40 percent of the labor force employed in the 

manufacturing sector. Important to note here is the fact that productivity is assumed to 

be higher in richer countries (such as Sweden), compared to less wealthy CZ (Balassa et 

al, 1964).  Additionally, higher productivity levels also imply higher price levels 

(Bhagwati, 1984) as well as an appreciated exchange rate. As depicted in section 2.1, 

such economic relationship is observed between Sweden and CZ. 

In accordance with these theories, consumers demand can be assumed to be diverse in 

the analyzed nations (Bergstrand, 1991). Wealthier nations exhibit a greater demand for 

services than countries with lower GDP per capita.  Lower GDP per capita in CZ is 

linked to a relative lower price level, which makes service intensive goods or related 
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commodities cheaper in CZ than in Sweden. CZ is well known in Sweden for the possi-

bility of outsourcing labour intensive work which requires skilled engineers and ad-

vanced manufacturing, particularly within the automotive industry (STC, 2009). For in-

trinsic derivations of the purchasing power parity the author is referring to appendix 

A.2. 

Thus, if Sweden (j) is wealthier than CZ (i), higher levels of productivity as well as GDP 

per capita is expected in country (j) (Bhagwati, 1984). The real exchange rate of Sweden 

would be appreciated relative to CZ, implying prosperity for FDI investments as well as 

favorable export conditions in terms of strong purchasing power and sales for Swedish 

firms. 

 Purchasing Power Parity Paradox 

Table 1 and 2 describes the GDP per capita rate as well as the hourly labor cost in CZ. 

A rare state can be observed, seemingly the purchasing power paradox. The main moti-

vation for this is threefold. Primarily, the hourly labor costs in CZ are approximately 

one fourth of the costs in Sweden, as already touched upon in 2.1. Secondly, the price 

level of CZ is below the EU-27 average (Czech Statistical office, 2009) and finally, 

GDP per capita pertain at lower levels than Sweden. 

Comparing Hourly labor cost against purchasing power for Czech Republic, the presents of a 

purchasing power paradox can be found. Graphs retrieved from STC (2009) 

 

 

 

 

 

 

 

Considering the basic theory of PPP provided in appendix A.2, strong purchasing power 

of the inhabitants in the domestic market can be derived. Moreover PPP partly consti-

tutes of inflation, which was reduced by one percent in 2010. Thus, further increased the 

purchasing power (Czech Statistical Office, 2010). Put from a macroeconomic perspec-

tive, CZ produces at low average costs while sellers trade at higher prices. This indi-

cates a purchasing power paradox in the country. Growth potential in the labor intensive 

sector, due to the just mentioned differences in wages, can be spotted in industries such 

as: automotive, infrastructure and machinery. Swedish firms can outsource for cost sav-

ing strategies while receiving high prices of their export commodities. An additional 

factor contributing to the lower price levels and the labor cost for Swedish firms in CZ 

is the strength of SEK (1 SEK gives 2, 54 CZK*) which gives greater purchasing pow-

er.  
 

* For clarification purposes, as Swedish Krona strengthen against Czech Krona, labor becomes even cheaper from a Swedish per-

spective. Stronger SEK buys more CZK, making labor in CZ cheaper in terms of what Swedish capital can buy. 

Table 1: GDP per capita 2008 in  

comparison to the EU-27 
Table 2: Hourly labor cost 2008 in comparison 

to the EU-27 
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In retrospective to Balassa – Samuelsson´s effect (1964) previously presented theory; an 

explanation is given for such differences in the introduction of this section.  

Thus, if productivity is greater in one country in comparison to another, this will cause 

an appreciation of the real exchange rate for that country. However, the purchasing 

power differs regionally in CZ and is therefore not applicable for the nation as whole, 

further depicted on in the following section.  

 

 Regional differences 
 

GDP per inhabitant measures “the total economic activity in the region” (Eurostat, 

2007) but it does not capture the absolute income. The measurement tool GDP is mainly 

used to evaluate the economic development of countries and functions as a comparison 

index. The main capital and region, namely Prague, is ranked 5
th

 of all the NUTS classi-

fied regions in the EU-27 right after inner London, Luxemburg, Brussels and Hamburg. 

In terms of purchasing power, Prague reaches 172 compared to the EU-27 average with 

base value 100 (Eurostat, 2007; Czech Statistical Office, 2009).   

 

Table 3: Regional differences in Czech Republic 

Region (NUTS 
2006)  

GDP, Mio. EUR  GDP per inha-
bitant, EUR  

GDP, Mio. PPS  GDP per inhabi-
tant, PPS  

GDP per inhabitant, 
PPS, EU27=100  

CZECH 
REPUBLIC  

127 331 12 300 205 923 19 900 80.1  

Praha  31 725 26 500 51 306 42 800 171.8  

Střední Čechy  13 750 11 600 22 237 18 700 75.2  

Jihozápad  13 006 10 900 21 033 17 700 71.1  

Severozápad  10 764 9 500 17 408 15 400 61.7  

Severovýchod  15 126 10 100 24 462 16 400 65.9  

Jihovýchod  18 201 11 000 29 435 17 900 71.7  

Střední Morava  11 793 9 600 19 072 15 500 62.3  

Moravskoslezsko  12 967 10 400 20 970 16 800 67.5  

.  

Regional Differences: “The PPS (purchasing power standard) is an artificial currency that takes into account differ-
ences in national price levels. This unit allows meaningful volume comparisons of economic indicators over countries. 
Aggregates expressed in PPS are derived by dividing aggregates in current prices and national currency by the respec-
tive Purchasing Power Parity (PPP)” (Eurostat, 2007).  
 

 

Table 3 describes the CZ regional wise, where evidently many districts GDP per capita 

falls below the EU-27 average. Thus, further strengthening that the propounding pur-

chasing power paradox is limited to regions identical with the economic strength of 

Prague. As evident from table 3, two major categories of the regions exist which is of 

major importance for Swedish firms when entering the market and allocate production. 

As elaborated on earlier, the presence of purchasing power paradoxes in the regions are 

considered to be more profitable. Střední Čechy, Jihozápad and Jihovýchod are approx-

imately in line with the overall GDP growth rate of CZ, but compared to each other 

some have stronger development. Thus, this is of importance for Swedish firm’s deci-

sion of which region they should direct their export to. Regions of low relevance for 

unilateral trade flows are particularly Severozápad and Střední Morava. These regions 

faced a long term negative development. However, recent steps towards improvement 
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have been made by reconstructing the economic system and can potentially become of 

importance in the future. However, they are not assessed further in the paper. 

 

2.3 Transaction and entry cost 

All transactions are associated with transaction costs, but the cost may be high or low 

depending on the affinity those countries have to each other. The starting point from 

section 2.1, suggests that trade is incorporated with transaction and resemblance cost 

and is the main topic of this section. Export performance and unilateral trade flow bene-

fit from resemblance, share of common language and mutual understanding, e.g. the 

definition of affinity. Thus, a high level of affinity is well known for lowering transac-

tion as well as entry costs and can be captured in an empirical analysis by creating an 

approximation of transportation costs. This provides a motivation for the inclusion of 

the second explanatory variable distance as well as a dummy variable for common lan-

guage in order to control for the affinity in the GM of chapter three. 

A link pertained between two economical actors is a way to simplify repeated transac-

tion flows in form of delivery, payment as well as other agreements. Connections are 

bridged to overcome barriers of trade and reduce the negative impact of geographical 

distances. The term “transaction costs” itself is defined in Transaction Cost Economics 

by Oliver Williamson p.76 (1981) as “a cost incorporated with an economic exchange”. 

Additionally defined by Cheung (1987) as “any cost that arises due to the existence of 

institutions”. According to Johansson et al (2001) distance consists of two basic com-

ponents, transaction and transportation costs, both dealing with physical distance be-

tween the economical actors. This allows for an assessment of geographical distance as 

a proxy estimate, consisting of transportation as well as transaction costs. Thus, approx-

imation will function as an independent variable (LnDist) for the chosen empirical tool 

of this paper, namely the GM, which is fully presented in chapter three. 

 

Transaction costs are complex by nature since no standardized estimate can be conduct-

ed. However, according to North & Thomas (1973), three general subdivisions of trans-

action cost processes can be identified and are outlined in accordance of the rest of this 

section.  

 Search cost 

The initial step in any transaction cost process is imposed by search costs, such as estab-

lish customers’ demand, marginal willingness to pay and the purchasing power
1
 in the 

destination country. Exporting firms accumulate search and information costs depend-

ing on the affinity of the destination countries characteristics, as for instance cultural 

differences. Specific country characteristics for CZ, imposing transaction cost, have 

been dealt with in section 2.1. The following will provide an example of such costs. 

Purchasing power in the capital Prague is about 172 percent of the EU-27 average base 

value 100 (Eurostat, 2009). This imposes a higher customers´ demand than the rest of 

the nation and also relates to the purchasing power paradox in the region. However, 

such information does not indicate if the exporting firm´s good is demanded, such ex-

tensive market analysis is incorporated with information and search costs. 

                                                 
1
 For a full display on this matter the author is referring to chapter 2.2 purchasing power 
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 Negotiation cost 

After potential buyers are obtained, negation of contracting terms is required for estab-

lishing responsibilities and potential punishments of the entering buyer and seller. Me-

diating communication in form of translation between the parties is a feasible example 

of negotiations cost for entering CZ on this regard as well as reflecting the lack of 

common language.  

 Supervision and enforcement cost 

Finally, transaction costs of cross-border agreements also refer to supervision and en-

forcement costs. Legal and financial matters, such as one part fails to fulfill his obliga-

tion, are asserted with this cost. The institutional body of CZ is well known to be a 

complex system, legal issues works countercyclical of favoring foreigners in the CZ jus-

tice system. Thus, enforcement costs might be higher than for other export destination 

countries.  

Generally, entry costs for all destination countries can be regarded as a sunk cost. In 

other words – a non-recoverable cost once it has been committed (OECD, 2002) and al-

so relates to the extensive margin. Fixed entry costs are unredeemable since they are 

paid beforehand, ahead of the actual contract execution and the knowledge of the mar-

kets demand. Transaction costs and fixed entry costs can be assigned to various compo-

nents for CZ. Feasible examples of those are costs of translation, due to that only one 

fourth of the population speaks English (OECD, 2007), bureaucratic matters which con-

sume time as well as resources, all functions as feasible example on this matter. In retro 

perspective, penetrating a foreign market such as CZ, are obviously associated with 

higher costs than entering the domestic one. Nevertheless, standardized transaction 

costs are not applicable for any destination market and are hard to estimate for CZ. One 

factor that justifies such statement is the disparities which arise due to dissimilarities in 

familiarity, further elaborated on in the following section. 

 

2.4 Business relationship theory 

To get a deeper understanding of how familiarity and affinity manifests itself between 

the nations as well as how it affects the unilateral trade, a short business relationship 

theory is firstly presented. In order to understand formal and informal institutions the 

theoretical business relationship can be explained by Gesteland (1999). There are deal-

focused (DF), moderately deal-focused (MDF) and relationship-focused (RF) business 

cultures, stating different beliefs and strategies used in negotiation and cooperation. 

Scandinavia countries are (DF), performing contract binding without any personal in-

volvement. CZ is regarded as (MDF), implying dis-familiarities with Sweden. 

 Gesteland, (1999) identified three categories: 

DEAL-FOCUSED CULTURES: Nordic Countries Germany North America Australia 

and New Zealand  

MODERATELY DEAL-FOCUSED: UK, South Africa Latin Europe Central and East-

ern Europe Chile, southern Brazil, northern Mexico Hong Kong, Singapore  
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RELATIONSHIP FOCUSED: The Arab World, most of Africa, Latin America and Asia 

Scandinavia and especially Sweden have a very good reputation among Czechs. They 

are perceived as professional, reliable and honest business partners, strengthening the 

statement of that buyer’s familiarity already exists (STC, 2009). Their products are con-

sidered to be high quality, even though rather expensive (STC, 2009). Czechs are usual-

ly straightforward and want to get to the point quickly, which embraces the similarities 

with Sweden and fosters affinity. Czechs are preserved as less (DF). In terms of doing 

business, the decision making is slower than Swedes, due to that the relationship needs 

to be established with the foreign business partner (Gesteland, 1999). However, once an 

economical link is established among two economic actors, familiarity arises. For the 

purpose of free information flow, decrease the culture diversity as well as exchange rate 

volatility, one can establish a subsidy in CZ.  By adhering to such activities, familiarity 

with the destination market is founded. This provides a motivation for the theoretical 

concept of familiarity, assessed and investigated in the subsequent section. 

 

2.5 Familiarity  

Transaction costs partially constitute of familiarity, which in turn are generally determi-

nate by the country characteristics as well as affinity towards the destination market as 

mentioned previously. In the main retrospective, such peculiar characteristics regarding 

“constraints that structure political, economic and social interaction” (North 1990, p.97; 

Andersson, 2007) are described by familiarity. This provides a motivation for a theoret-

ical discussion about CZ traditions, socioeconomic features and communication possi-

bilities. In perspective to familiarity characteristics applicable between CZ and Sweden, 

norms as well as shaking hands at business meetings provides feasible examples of such 

resemblance. Countercyclical features for dissimilarities can be mentioned regarding 

tradition and bureaucracy. The use of academic titles in formal situations, power dis-

tance between CEO and sub employees as well as a strong authoritarian leadership, are 

particular socio-economic factors diversifying from the Swedish ones.  Bureaucracy di-

versity may also be experienced. Slower legal organizations and extensive administra-

tion work in comparison to the Swedish system creates additional transaction costs.  

Additional costs are also imposed by that only 24 percent of the CZ population speaks 

English as a secondary language (EuroBarometer, 2005). The language barrier can be 

whipped out with a translator, but creates additional transaction costs for entering the 

market. Search and negotiation costs can be reduced by acquiring knowledge of the 

Czech language as well as a general understanding of the country. An expression for af-

finity is prevailed in the common language and dissimilarities in those tend to have a 

negative impact on unilateral trade (Foreman, 2007). This provides a motivation for an 

inclusion of a dummy variable in the empirical analysis, which measures the effects as 

well as will partially capture the effect of the familiarity between the nations. 

According to Williamson (1979) and Andersson (2007), mutual familiarity provides an 

opportunity to foster communicative and informative economies. Unilateral trade, such 

as export flows to Czech, can therefore be enhanced by getting a general understanding 

of the foreign language and decrease the issues of unfamiliarity (Gulati 1995). Econom-

ic integration is then eased by that “the cost of entering a familiar market is lower than 

entering an unfamiliar one” (Andersson, 2007) and relates to affinity. This implantation 
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of familiarity can be estimated by testing the effects on average numbers of exports, re-

ferred to the extensive margin, through the empirical GM. Extensive margin additional-

ly impose an effect on the aggregate export and is of consideration for the next subsec-

tion.  

Moreover, factors regarding familiarity are also affected by distance between nations 

(Trefler, 1995). As distance increases, dis-familiar characteristics rises, contributing to 

reductions in exports. The cost of transportation, communication and geographical loca-

tion is suggested by empirical studies to affect the attractiveness for investments and are 

simplistic to account for. According to an empirical study performed by De Menil 

(1999) “a 10 per cent increase in the distance between the nations, will decrease the ex-

port to the destination country by 6 percent”. For those reasons distance is further justi-

fied as proximity of transportation and transaction cost as well as for the inclusion of 

distance as a variable in the empirical analysis. However, FDI is also affected by factors 

such as labor cost and purchasing power. However, they are complex by nature to 

measure and are not accounted for as variables in the GM.  

Finally, the literature review has stated that familiarity stimulates trade. However, large 

parts of how familiarity works tend to be an unresolved mystery (Trefler, 1995). Conse-

quently, those mechanics which drives familiarity have been suggested to be interlinked 

with entry costs and the effect on the extensive margin (Andersson, 2007). They are 

therefore of importance and are elaborated upon in the following subsection. 

 Extensive margin 

The unilateral export flows have been studied extensively through several one sided 

GMs on various destination countries aggregate economy. Researchers such as Lawless 

(2009) and Andersson (2007). This paper regards the matter with a particular focus to-

wards CZ in chapter three. However, to what extent the aggregate unilateral export 

flows to a destination country depends on the effect on the extensive margin. Defined 

extensive margin is said to be “variations in the average number of exporting firms to 

each destination market” (Lawless, 2009). Results imply that the conventional model 

generate some flaws regarding the standardized companies, which can be corrected by 

the inclusion of this margin. A broader understanding of how the processes of the trade 

flow is incorporated by the fixed cost to enter the market. That cost varies with every 

market entry and does affect the individual firms’ decision of whether or not to export 

to that particular nation.  However, the question of how much quantity to export is not 

affected since the fixed entry cost is already accumulated before the execution of the ac-

tual penetration of a market. Firstly, by estimating aggregate export to CZ through a one 

sided GM, a general overview of the unilateral export flow is formed. Secondly, in or-

der to estimate a specific firm level approach, the same model can be modified to ac-

count for the extensive margin. Thus, allowing for measuring the effects of the fixed en-

try cost for CZ.  The firm specific approach is of significance not only for the fixed en-

try costs but functions as an empirical foundation of how familiarity effects firms’ deci-

sion to export. 

 

Effects on aggregate export can also be measured by the intensive margin defined as the 

“average exports sales per firm” (Eaton et al, 2004). Lawless (2009) concluded further 

that the GM could be used to predict the extensive margin, which is negatively affected 

by both fixed and variable costs”. However, it is not applicable for a prediction of the 

intensive margin. Thus, this provides a motivation for comprehending an empirical 
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analysis angled towards estimating average number of firms exporting (extensive mar-

gin) rather than the not noteworthy average sales per firm (intensive margin). Moreover, 

geographical distance imposes a negative effect on mainly the extensive margin (Help-

man, 2005). Thus, indirectly affecting aggregate export as well as the affinity towards 

CZ. Both aggregate export as well as extensive margin is researched upon in this paper 

through the constituting of earlier elaborated coefficients in this chapter. They together 

form the GM. 

 

As elaborate upon beforehand, low labor costs and the purchasing power paradox are by 

nature complex to analyze and measure specifically in an empirical model. However, 

they are of significance in a later stage of this paper for a more throughout discussion of 

positive factors which may not be captured by the empirical model. For the rest of the 

above presented factors, affinity and export performance can be analyzed through a 

GM.  This provides a motivation to include such factors and empirically hypothesis test 

those specific factors in order to answer the stated question research of this thesis: Can 

it be concluded that Swedish companies possess greater export potential and stronger 

affinity towards the destination country CZ in contrast to other markets? 

In following sections, estimation of a one sided GM founded on the above factors will 

be conducted. Moreover, separation between total export and average number of firms 

exporting (extensive margin) to the 177 destination market in subsequent year 1997 to 

2006 is allowing for assessment of the specific individual effects. 
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3 Theoretical framework of the gravity model 

After having discussed various academic and theoretical concepts, closely related and 

crucial for the later regression analysis section of this thesis, the GM is depicted next. 

This particular model represents the cornerstone of the data analysis section. Hence, 

special attention is dedicated to the following explanation of the model. 

 

3.1 Theoretical assessment of the gravity model 

Both aggregate export flows and the effects of the extensive margin towards CZ are 

functions of the depicted variables summarized in the end of section 2.5. Thus, they are 

empirically significant for the purpose of explaining unilateral aggregate export flows as 

well as share of exporters (extensive margin) towards CZ. Additionally, they are de-

pending on the fixed entry costs. The explanatory variables are namely formed as, ex-

port from country i to destination market j dependent on the economic size (measured 

by GDP scales), population in relation to actual geographic distance and dummy varia-

bles, such as common language or landlocked characteristics (Anderson, 1979). Sum-

marized they form the GM which can be defined as a theoretical tool to measure unilat-

eral trade flows and the affinity for Swedish firms towards the CZ market.  

Extensive literature has been published on the GM, which was firstly introduced by 

Tinbergen in 1962. However, the early stage model was subject to severe faults and was 

resolved by Helpman in1987. He stated that by allowing for increasing return to scale in 

the model, empirical findings were in line with the expectations of the theoretical 

framework. Additional various researchers in the 90´s contributed to incorporation of 

adding explanatory variables and new dummy variables, such as common language 

(Limao et al, 1999; Wei, 1996; Soloaga et al, 1999). Soloaga and Winters (1999) con-

cluded that common language imposes trade creation for countries sharing verbal com-

munication and neighboring boarders.   

The implication of the trade effects has many theoretically justified studies and an ex-

tensive literature resume (Wincoop, 2001, Berstrand, 1989; Frankel et al, 1993). The 

model distinguishes itself from other models by its basic form. Depending on spatiality 

as well as geographic location of the destination countries, trade flows are predicted ac-

curacy with the model. It can be used to detect bloc effects, analyze bilateral trade flows 

and detect trade patterns. In order to answer the research question of this paper, specifi-

cally addressing the affinity and export performance for Swedish firms on the Czech 

market, a one sided GM is formed for measuring those flows. Given the described coef-

ficients in the literature review and the traditional GM derivation seen in appendix A.3, 

the author’s regression analysis is formed with some theoretical modification to isolate 

the impact of export and language. 

However, other theoretical alternative models of trade and affinity, depending on geo-

graphical location and spatiality, can be considered. In several studies Balassa et al 

(1964) have researched upon conditions for unilateral trade and are angled towards var-

ious aspects on global trade. Those conditions connect strongly to the theory of special-

ization and comparative advantage specified Heckscher-Ohlin model (HO). The model 

state that trade flows depends on relative factor abundance, such as land and labor be-

tween countries and rests on the basic principle of Ricardo´s comparative advantage. 
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However, empirical evidence has in many cases failed to fulfill the expectations of pre-

dictions based upon those models. The most staggering one is profound by Wassily Le-

ontief (1954). The hypothesis tested the economic theory on the most labor abundant 

country in the world, United States. Controversy to his expectations, United States 

where exporting labor intensive goods. These findings are known as the Leontief para-

dox.  

Various flaws of previous mentioned theories impose that the GM was considered to be 

the most appropriate one for the purpose of answering the specified research question. 

Due to its ability to predict trade flows among nations accurately, supported with the 

empirical findings and reality established trade flows, the one sided GM is chosen and 

applied to the empirical analysis chapter four of this paper. In order to establish if CZ 

possess significant affinity and unilateral import flows from Sweden in contrast to other 

nations, 177 destination countries are analyzed with two separate one sided GM equa-

tions for the years 1997-2006
2
. An alternative approach to the variable GDP can be 

used, such as measuring GDP per capita rather than the overall values for each country. 

However, the alternative equation is more appropriate in cases where a specific industry 

sector is hypothesis tested (Endoh, 2000) and is out of scope for this paper. 

 Gravity equation: Aggregate export 

Panel data for the one sided GM concerns aggregate export to each of the 177 destina-

tion countries over a time period of 1997-2006. It is distributed over time series data, al-

lowing for control of immeasurable numerical features such as common language, land-

locked attributes as well as transaction costs depicted in earlier sections.    

 

Table 4 presents factors which explain the extent of unilateral export flows from Swe-

den S, to destination country j. Equation 1 is estimating and specifying the following 

GM: 

 

(1)                                      
  

     
  

      
  

         
  

       
  

    
  

    

        denotes Sweden´s export share to all destination countries whereas (    
  

  

represents country j´s Gross Domestic Product as well as purchasing power
3
. Population 

size is assigned to      
  

 .       
  

  denotes the geographical distance between the 

economic centers of the countries and         
  

       
  

) referred to each of the dummy 

variables.      
  

  imposes a control variable and an absorption effect of the heterogenei-

ty created by the regressed annual year variations for each individual country in time t. 

      measures the residuals of the model for the purpose to estimate if specifically CZ 

exhibits any positive residuals. Thus, this would provide a motivation for great affinity 

and export potential towards CZ, not captured by the independent variables. Additional-

ly this implies that CZ has country characteristics, which are particularly feasible for 

Swedish export, in contrast to other destination countries. Henceforth, factors beyond 

the here applied variables of the general GM may influence unilateral trade and are 

shown as positive residuals.  

                                                 
2
 For derivations of the specified equations, see appendix A.1 

3
 For specification of purchasing power, see section 2.2. 
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In order to perform a regression analysis for the formulated gravity equation, a log-

linear specification is comprehended in equation 2. The reason for a log linear model is 

that the parameters for the dummy variables are not logarithmic as well as for obtaining 

a normal distribution of the residuals. Thus the logarithmic transformation of aggregate 

export is specified as follows: 

                                   

                                        

Equation (2) expresses the logarithm of dependent variable            on the right hand 

side and implies aggregate export from country S to destination country j at time t. The 

independent variables on the left hand side are specified as follows;           captures 

the level of economic performance, measured by the importing country j´s GDP at time 

t, in each country respectively and is expected to have a positive value. High economic 

growth is associated with a broader supplement of goods, hence    is assumed to be 

positive.         represents the population size in nation j at time t. Associating    is 

according to Oguledo and Macphee (1994), “negatively or positively signed depending 

on absorption effects or the economies of scale of the nations”. For instance, Sweden is 

assumed to hold neither of those effects due to its economical size.            measures 

geographical distance from the economic centers between country S and j pair wise. It is 

expected to have a negative effect as distance increases due to accumulation of transport 

as well as transaction costs. Dummy variables are comprehended as follows; 

((         ) 1 if the common national language is Swedish, 0 otherwise. (           as-

signs 1 is the country is landlocked, 0 otherwise. Dummies assigned to common lan-

guage, are expected to be positive whereas landlocked is considered to prevail negative.  

    controls and absorbs for heterogeneity whereas      accounts for residuals, which are 

the differences between the measured values and an estimated prediction. 

The interpretation of the log-linear model can be summarized to state that the export 

value from country S, in this case Sweden, depends on the destination country j´s eco-

nomic performance in GDP. Additionally also depending on the weight of the popula-

tion, the transaction costs established by the pair distance between the economic centers 

and the share of common languages as well as if the country j is land bordered or not. 

     ) comprehends residuals, if found positive some unexplained affinity prevailed by 

CZ exists, although not captured by the model. This provides a motivation of enhancing 

attractive features for CZ as an appealing destination country for Swedish firms export. 

Countercyclical, a negative value imposes less feasibility to export to the CZ market. 

The relevance and justification for incorporating those variables into the GM has been 

previously touched upon in the section empirical GM
4
. 

 Gravity equation: Extensive margin 

Fixed entry costs impact on the firm’s decision whether or not to export to a given des-

tination country. Those effects can be observed in a GM particularly assessing the ex-

tensive margin. Barriers to trade in form of fixed entry costs have been assessed by 

Chaney (2008). His findings prevail that fixed costs impact on the average number of 

                                                 
4
Theoretical background can be found on page  8. 
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firms which export (extensive margin) to the destination market. Additionally he found 

that “the lower the elasticity of substitution is for goods, the lower the extensive margin 

is more sensitive to changes in trade costs” (Chaney, 2008). This statement can be ob-

served in the following way for the affinity between CZ and Sweden.  The share of 

Swedish firms choosing CZ as their destination market over other alternatives, are de-

pendent on the fixed cost affected through the extensive margin. This is of particular in-

terest for measuring export performance towards CZ.  Fixed entry costs affects Swedish 

firms decision whether to export or not.  

In order to validate above statements, the residual outcome of the analysis is of particu-

lar interest. Firm level data is considered, which is justified by the motivation presented 

earlier in the theoretical assessment of the extensive margin.   

 Gravity equation (3) with the dependent variable NrFirms specifies a firm level panel 

data set measuring the extensive margin towards CZ: 

                                  
  

    
  

      
  

         
  

       
  

    
  

    

            denotes the number of Swedish firms exporting to each of the 177 destina-

tion countries. Additional variables follow the previous specification given in equation 

(1). The willingness of firms to export to each destination country is counter related to 

the specific transaction and entry cost, previously touched upon in section 2.3. Moreo-

ver, after a firm decides to enter a specific market, the fixed costs are considered to be 
irrelevant since they are already accumulated and has no impact on the selling quantity. 

Nevertheless, variable costs are arbitrary. An increase in those may decrease the quanti-

ty exported (negative impact on trade), as well as eliminate low-cost competitors (posi-

tive impact on trade). Those effects are referred to the extensive margin and have been 

depicted earlier in section 2.5. 

For the logarithmic transformation of the aggregate number of firms exporting from 

Sweden (S), to destination country j, following gravity equation is specified: 

 
                                        

                                         

Equation (4) denotes the logarithm of dependent variable number of firms. The right 

hand side of the gravity equation exhibits the same implications for all independent var-

iables as in equation (2). In order to estimate unilateral trade between CZ and Sweden, 

both equations are regressed and presented in the result chapter four. Affinity and export 

potential for Swedish firms active on the CZ market can only be established after exam-

ining each equations residual outcome and independent variables. 
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3.2 Variable and data set specification 

Table 4 presents the factors which explain the extent of the unilateral trade between CZ 

and Sweden. Noticeable from this table is that several of these link-specific variables 

are expressions of affinity between countries, such as differences in GDP per capita and 

share of common language. Other economic connecting factors are variables measuring 

landlocked characteristics and geographical distance, both functions as proximities for 

transportation and entry costs. All of those are conditions either fosters positive or nega-

tive unilateral export development and the number of firms choosing to enter the nation. 

In order to perform a regression analysis, panel data of Swedish export to 177 destina-

tion countries presented in appendix A.4 over a time period of 1997-2006 is accumulat-

ed, accounting for a total number of 1774 observations. Dependent variables are formed 

upon Statistiska Centralbyrån
5
 (SCB) and GDP, measured in current US dollars as well 

as population size are retrieved from the International Monetary Fund, World Economic 

Outlook Database, October 2010
6
. However, exclusion of comparably small countries 

with a population below 100.000 has been made. This is in order to avoid biased results 

in the regression. Elimination is primarily justified by the developing nation’s large 

share of outgoing export. Thus, such inequality of the trade direction would cause bias-

ness in the model.  

The geographic time invariant variable distance measures the length between the eco-

nomic centers and was decomposed from Centre d’Etudes Prospectives et 

d’Informations (CEPII). In co ordinance with Anderson’s calculations of the circle for-

mula; “the distances in kilometers from Sweden to the respective destination countries, 

were computed using the latitude and longitude coordinates of the capital, in each desti-

nation country and the capital of Sweden” (Andersson, 2007).  

A dummy variable for landlocked characteristics was decomposed from (CEPII). 

Hummel (1999) depicts this justification of the inclusion for such control variable due 

to that about 60 – 70 percent of the world’s total trade is logistically transported by 

ocean liners. Thus, implying a higher transportation cost for the landlocked countries. A 

dummy variable for common language was obtained from CIA The world fact book 

2006 and accounts for cultural differences in familiarity and affinity, presented in 2.5.  

In this study, Swedish is representing the point of reference for common language. 

However, there is no other country in the world, except for Finland (CIA, 2006), which 

has Swedish as the official language
7
 (Petterson, 1996). By this justification, a modified 

dummy variable was created to include all Nordic countries due to similar language 

genre. Table 4 summarizes all variables definitions, expectations and sources used in the 

regression analyses. 

                                                 
5
 Dataset retrieved from http://www.scb.se/  “Statistics Sweden”. Retrived on 29-10-10 

6
 Independent variable GDP (     and      ) Population size created upon 

http://data.worldbank.org/indicator/NY.GDP.MKTP.CD. Retrived on 10-10-10 

7
 Swedish is by approximation spoken by 10 million people around the world and belongs to the German-

ic family of languages. Swedish is to a certain degree regarded to be mutually intelligible with other lan-

guages, primary Norwegian and Danish. 
 

http://www.scb.se/
http://data.worldbank.org/indicator/NY.GDP.MKTP.CD
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Variable  Definition  Source       Expected sign outcome 

Table 4: Definition of the dependent and independent variables 

 

         

Natural logarithm of the 

outgoing export value 

from country s to country j 

in terms of current US dol-

lars. 

 

Statistics Sweden 

 

 

lnNrFirmsjt 

Natural logarithm of the 

exporting number of firms 

from country s to country j 

at time t. 

 

Statistics Sweden 

 

 

        

Natural logarithm of the 

level of economic perfor-

mance, measured by GDP 

at time t for country j. 

International Monetary 

Fund, World Economic 

Outlook Database, Oc-

tober 2010 

+ 

     
  

 
Population size in country 

j at time t. 

International Monetary   

Fund, World Economic 

Outlook Database, Oc-

tober 2010 

Arbitrary 

 

          

Natural logarithm of the 

distance from economic 

center between nation i,j  

 

CEPII 

- 

 

          

Dummy variable for offi-

cial language, modified to 

include Nordic languages, 

1 if countries i and j assets 

the same official 

.language, 0 otherwise 

 

CIA World fact book, 

2006 

+ 

 

        

Dummy variable with 

condition 1 if landlocked, 

0 otherwise. 

 

 

CEPII 

- 

    Set of dummies controlling 

for heterogeneity in years 

1997-2006. 

  

     Residual errors   
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 Aggregate export dataset 

Calculations on the data set for aggregate export shows that the main trading partners of 

CZ are Germany, followed by Slovakia, Poland and France (Czech Statistical Office, 

2009). However, Sweden is considered to be one of the 30 most important export part-

ners to CZ (Borgström, 2009). Graph 1 presents trade between Sweden and CZ based 

on the aggregate export data. It is showing a considerable increase over the past years. 

Thus, the prevailed research question of any specific positive country characteristics can 

be asked. Firstly in order to provide a conclusion for to what extent Sweden has affinity 

towards for CZ in contrast to other destination countries, total aggregate export is set as 

a dependent variable and regressed upon equation (2). This provides a motivation for 

analyzing the residual outcome of the model, which is presented in the fourth chapter. 

Graph 1: Swedish export toward the destination county Czech Republic for years 1997 to 2006 

 

The graph is based on the author’s calculations and the dataset retrieved from Statistiska Centralbyrån.  

 

Graph 1 is calculated upon the aggregate dataset export and concludes that Swedish ex-

port to the destination country Czech Republic rapidly increased between the years 1997 

to 2000. This pattern can mainly be assigned to the dot.com bubble, which peaked in 

2000 and lasted until 2002, as in line with the behavior of graph 1 (Ezell et al, 2010). 

Moreover, CZ became a member of the European Union in 2004, contributing to further 

reduction in barriers (Ezell et al, 2010). Those historic events are in line with the export 

behavior observed in the graph. 

 Firm level dataset 

The number of firms entering any destination market is affected by the extensive margin 

which was assessed extensively in section 2.6. According to the Czech national bank 

“about 660 MEUR have been invested in the Czech Republic since 1993 by Swedish 

companies “. To generate a conclusion about the firm’s decision to enter CZ as their ex-

port market, based on the CZ fixed entry costs, gravity equation (4) is regressed upon. If 

any particular positive residuals exhibit from the regression analysis, it can be conclud-

ed that CZ exhibits appealing features as an export market, however not explained by 

the gravity equation.  

 

Graph 2 is summarizing the number of firms exporting to CZ and is calculated accord-

ing to SCB´s database. A positive increase in the numbers of exporting firms can be 

seen for the years 1997 to 2000. As seen in years 2001 to 2006 and addressed before-

hand, the dot.com bubble affected and gave a sharp volatility in number of exporters, 

which is in line with the behavior seen in graph 2. To understand what enables firms 
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export decision, factors as well as country links which affect affinity, a regression anal-

ysis is conducted and interpreted in chapter four. It additionally allows for drawing con-

clusions about if CZ is of particular feasible interest in certain time periods than other. 

 

Graph 2: Percentage change in the number of Swedish firms exporting to CZ 

 

Note: Calculated as a percentage change from the previous year on Statistiska Centralbyrån´s database 

year 2009. 

After having outlined applicable theoretical concepts and models, foremost the gravity 

equations estimating aggregate export and extensive margin, the next section will pro-

vide the empirical results for each of them individually. In order to answer the research 

question of Swedish affinity and export potential particularly towards CZ, assessment 

and detection of the models residuals will be made. For interpretation purposes of the 

GM it can be said that the sign outcome in the comprehended regressions are of rele-

vance rather than the numerical outcome.  

Next chapter will also comprehend a general overview of the econometric approach and 

provide a toolbox of econometric methods. It will clarify the comprehension procedure.  
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4 Results 

A throughout discussion and intricate review of the obtained data results is provided in 

the following section. An interpretation in line with the GM as well as a personal inter-

pretation of the results is provided. Finally, a closer investigation of the detected posi-

tive residuals, including a discussion of their possible origins, is outlined.  

4.1 Descriptive statistics  

For a descriptive overview of the main features for the used panel data, a summary 

without probabilistic formulation is given in table 5. The descriptive statistics include 

mean, standard deviation and median of the independent explanatory variables re-

gressed in the model.  

Table 5: Descriptive statistics 

 

 
 

 
 

 

 

 

 

 

Note: All numbers are in presented in logarithmic values, excluding Nordic & Landlock 

Each variable exploit a number of 1770 observations described in table 5. Omission of 

relative small countries has been made in the regression due to the occasions of un-

known and unobtainable data. However, due to previous discussed reasons the impact is 

considered to be insignificant. Considering all the variables, a significant difference be-

tween the maximum and minimum value can be specifically observed for GDP, popula-

tion and export.  Such variations are accounted for variations in country sizes and eco-

nomic strength of the nations. Nordic and Landlocked are binary dummy variables. 

Swedish only exploit similarities with Nordic countries
8
 and therefore raises a low mean 

value of 0.02.  

In order to detect for multicollinearity in the variables, a Pearson correlation matrix is 

supplied below in table 6 to depict any correlations among the variables for each con-

ducted regression. There appears to be a certain degree of multicollinearity associated in 

the variables lnExp and lnGDP (.853). However, the rest of the variables seem to not 

exploit any serious multicollinearity. The independent variable lnGDP seems to corre-

lated with the dependent variable lnNrFirms (,828). For further testing, the author refers 

to VIF factors in appendix A.6.  

                                                 
8
 Both Finish and Swedish is acknowledged to be Finland’s official language 

 N Minimum Maximum Mean Std. Deviation 

LnExp 1770 7,12 25,34 18,8576 3,14309 

LnNrFirms 1770 ,00 5,06 2,5875 1,01277 

LnGDP 1770 17,95 30,22 23,2609 2,37439 

LnDist 1770 5,99 9,77 8,5048 ,81954 

LnPop 1770 10,35 20,99 15,4503 2,14006 

Landlock 1770 0 1 ,19 ,389 

Nordic 1770 0 1 ,02 ,129 

Valid N (listwise) 1770     
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4.2 Regression analysis of the gravity model 

In order to answer the specified research question, which focuses on the significance of 

CZ as a potential export destination for Swedish firms as well as the affinity towards 

CZ, two regression analyses are undertaken. Firstly, aggregate export is regressed upon 

the gravity equation 2, capturing the affinity towards CZ. Secondly, the effect of fixed 

entry costs is measured by the extensive margin (average number of exporters), by re-

gressing gravity equation 4.  

 

Table 6: Pearson correlation matrix for the purpose of detecting multicollinearity among the variables 

 

  LnExp LnNrFirms LnGDP LnPop LnDist Landlock Nordic 

LnExp Pearson Correlation 1       

Sig. (2-tailed)        

N 1770       

LnNrFirms Pearson Correlation ,948
**
 1      

Sig. (2-tailed) ,000       

N 1770 1770      

LnGDP Pearson Correlation ,853
**
 ,828

**
 1     

Sig. (2-tailed) ,000 ,000      

N 1770 1770 1770     

LnPop Pearson Correlation ,564
**
 ,496

**
 ,675

**
 1    

Sig. (2-tailed) ,000 ,000 ,000  ,   

N 1770 1770 1770 1770    

LnDist Pearson Correlation -,476
**
 -,517

**
 -,300

**
 -,074

**
 1   

Sig. (2-tailed) ,000 ,000 ,000 ,002    

N 1770 1770 1770 1770 1770   

Landlock Pearson Correlation -,210
**
 -,232

**
 -,163

**
 ,064

**
 -,018 1  

Sig. (2-tailed) ,000 ,000 ,000 ,007 ,446   

N 1770 1770 1770 1770 1770 1770  

Nordic Pearson Correlation ,241
**
 ,283

**
 ,147

**
 -,001 -,386

**
 -,063

**
 1 

Sig. (2-tailed) ,000 ,000 ,000 ,954 ,000 ,008  

N 1770 1770 1770 1770 1770 1770 1770 

**. Correlation is significant at the 0.01 level (2-tailed). 
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The aim of those regression analyses is to provide a general idea of how Swedish export 

is distributed internationally and will be testing share of total number of firms exporting 

to CZ. Hence, the following section is divided into two separate subsections, performing 

regression analysis with two different dependent variables. Performed analyses will also 

be screening for explanatory export feasible variables, not captured by the traditional 

gravity coefficients. This is done by observing if any indication of positive residuals ex-

ists. They will indicate if there is any unexplainable noise in the regressions. Thus, if 

findings indicate positive residuals, they can be accounted for exhibiting affinity and 

positive export performance for Sweden firms on the CZ market.  

4.2.1 Identifying affinity towards CZ through aggregate export and the 
extensive margin 

Table 7 presents the second stage regression procedure used to identify the particular af-

finity towards CZ in terms of export exists in time t through aggregate export. Regres-

sions are conducted by the inclusion of the traditional GM coefficients and control vari-

ables. Unilateral export flows from Sweden to each destination is measured as clusters 

and represent an aggregate value for the nations. Positive residuals are detected and in-

dicate that CZ is a favorable option for export. Note that those are explanatory effects 

not captured by the GM and that distance from Sweden to any destination is time invar-

iant, therefore it does not change over time. The interpretation of the result is considered 

in terms of signs outcome rather than in absolute numbers.  

The explanatory GM variables GDP and distance behave according to expectations 

about aggregate trade. GDP is profounded to have a positive significant effect on aggre-

gate trade. By dividing the dataset into aggregate export in table 7 and extensive margin 

(average number of exporters) in table 8, the significance of GDP becomes clear. The 

coefficients are positive for aggregate export (0,926), and (0,708) for the extensive mar-

gin. Distance imposes a negative significance of (-0,952) and (-0,796) respectively. 

Thus, the distance is concluded to be limited within an acceptable range of estimation 

according to Disdier et al (2008) findings and recommendations of between -0, 28 to -1, 

55, In the extensive margin, the distance coefficient is accounted for a large share of the 

total effect and thus greatly affected by fixed entry costs. However, in both cases dis-

tance imposes a negative effect.  

Population prevails to be arbitrary and due to Bergstrand (1985) statement of that “two 

nations with significantly diverse populations might have comparable GDP´s, but en-

tirely different economic development”. No particular interpretation of the variable is 

profounded. Furthermore, if the destination country prevails the characteristics of being 

landlocked additional negative impact is imposed in both regressions. This is a prior 

with the prediction of the theory. According to Hummel (1999), about 60 – 70 percent 

of the world’s total trade is logistically transported by ocean liners. Thus, countries with 

ocean´s or water connection decrease the transaction costs in comparison to landlocked 

countries. Thus, landlocked characteristics are compelled to a negative effect on export.  

Table 7 and 8 includes the specification variable for common language, where the posi-

tive relationship for both aggregate export and extensive margin is fairly similar. Swe-
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den has a greater affinity towards countries sharing common language, reinforced by the 

positive coefficient (0,867) and (0,916)
9
, a prior with the theoretical predictions.  

The data fit the GM very well with an    of 0,794. Thus, approximately 79 percent of 

the dependent regressant aggregate export can be explained by the independent varia-

bles in the data set. The extensive margin, measuring the effects of the fixed entry costs, 

change in agglomeration and firm’s decision to export at time (t), prevails a goodness of 

fit by 78 percent. The aim is to establish to what degree Swedish affinity towards CZ 

exists in comparison to other destination markets. The regressed findings in table 7 and 

8 exhibit high explanatory power both through aggregate export and extensive margin 

gravity equations. The traditional GM coefficients partly explain factors affecting the 

unilateral flows. At a significance level of 5 percent all variables, except of population 

in the extensive margin, are of significance in table 7 and 8. 

Finally, both of the performed regression analyses established positive residuals for the 

destination country CZ. This implies that the actual significance of the dependent coef-

ficients is larger than one would anticipate from the standard regression. Thus, the posi-

tive relationship between the dependent and independent variables imply some unex-

plained attractive country characteristics for CZ, not captured by the model. Positive re-

siduals for both gravity equations signal that forecasted trade falls undersized in terms 

of real trade. In case of negative values for the residuals, forecasted trade would be ex-

tensively larger than real trade. From the statistic outcome of both gravity equations, 

positive residuals are concluded to state that CZ exhibits unexplainable affinity charac-

teristic for Swedish export. 

Table 7: Regression analysis for aggregate export 

Model Summary
b
 

Model 

R R Square Adjusted R Square 

Std. Error of the Esti-

mate 

1 ,891
a
 ,794 ,792 1,43340 

Model 

Unstandardized Coefficients 

Standardized Coeffi-

cients 

t Sig. B Std. Error Beta 

1 (Constant) 3,814 ,627  6,085 ,000 

LnGDP ,926 ,022 ,699 42,301 ,000 

LnPop ,117 ,023 ,079 5,120 ,000 

LnDist -,952 ,048 -,248 -19,971 ,000 

Landlock -,844 ,092 -,104 -9,154 ,000 

Nordic ,867 ,288 ,036 3,013 ,003 

Yr* Yes Yes Yes Yes Yes 

      

a. Dependent Variable: LnExp 

b. * Time invariant coefficient included in the regression 

c. All variables are significant, at the 0.05 and 0.1 level 

                                                 
9
 Critical t-value with a 0.05 significance level: (t) 2.5706< 3.013.  ComLang is therefore of significance. 



 

 
24 

Table 8: Regression analysis of the extensive margin 

Model Summary
b
 

Model 

R R Square Adjusted R Square 

Std. Error of the Esti-

mate 

 ,885
a
 ,783 ,781 1,09051 

Model 

Unstandardized Coefficients 

Standardized Coeffi-

cients 

t Sig. B Std. Error Beta 

 (Constant) -3,624 ,477  -7,600 ,000 

LnGDP ,708 ,017 ,720 42,497 ,000 

LnPop      -,002** ,017 -,002 -,125 ,900 

LnDist -,796 ,036 -,280 -21,950 ,000 

Landlock -,692 ,070 -,116 -9,873 ,000 

Nordic ,916 ,219 ,062 5,099 ,000 

Yr Yes Yes Yes Yes Yes 

      

a. Dependent Variable: LnFirm 

b. Time invariant variable included in the regression 

c. All variables marked * are insignificant at the 0.05 and 0.10 rejection level. 

 

The extent of Swedish export varies widely with respect to the different destination. Graph 

3 presents the unilateral trade flow from Sweden to destination countries with similar char-

acteristics as CZ, such as Slovakia and Slovenia. In numerous ways, those countries prevail 

less attractive for Swedish export. This may be accounted for the lack of a financial strong 

area such as Prague10 . In terms of GDP per capita, the region is analogous to Stockholm. 

The Prague region may contribute to an advantage for the nation as whole and impose 

stronger affinity in contrast to other countries. Poland is geographically closer to Sweden 

and does not exploit the characteristic of being landlocked. Thus, export to Poland is higher 

and is a prior with the expectations drawn from the GM. UK, Japan and US represents rela-

tive strong economic nations whereas the distance variable does not exhibit great impact on 

export to the destination countries. Noticeable is that the volume of Swedish unilateral flow 

to CZ is equal to UK.  

 

                                                 
10

 The Prague region incorporates areas around Czech Republic’s capital city.  
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Graph 3: Development of Swedish export flows to specified destination countries.  

 

Note: Author’s calculations are based upon SCB database and shows variations in the share of Swedish 

export directed to the chosen destination countries. UK, US, PL and JP functions as reference points for 

Swedish important export destinations, whereas SK and SI are representing nations with similar country 

characteristics as CZ. Thus, they pertain of interest for concluding if stronger affinity is observed towards 

CZ than in comparison to nations with similar attributes. 

 

4.3 Is the affinity towards CZ greater than anticipated? 

While the occurrence of positive residuals in both gravity equations represents a natural 

error term, possible explanations can be pointed out. This section further elaborates on 

possible origins of the measured positive residuals and discusses them. Consistent with 

the research question, it can be concluded that affinity towards CZ prevails. Traditional 

factors of the GM and the two estimated equations show some country specific factors 

which contribute to the positive Swedish export performance. However, stronger affini-

ty towards CZ can be observed than accounted for by the model and is attributed to un-

observable country characteristics and factors of CZ. Regional differences in purchasing 

power are highlighted as potential origins and as well as the possible scenario of omit-

ted variables. Table 9 describes differences in the actual and predicted values stated in 

percentages. Additionally the table shows patterns of an increasing trend. Thus, Swe-

dish trade increased over the years by a larger share than predicted by the GM and it can 

therefore concluded that affinity towards CZ is larger than anticipated. Resembling 

countries, mainly SK and SI, show variation in their residuals. No increasing trend can 

be spotted and the presents of negative residuals indicate that the GM overestimates the 

unilateral trade flow towards those destinations. Thus, it can be concluded that Sweden 

has a greater affinity towards CZ than to its resembling countries. 

0

5000

10000

15000

20000

25000

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Ex
p

o
rt

 V
al

u
e

 (
M

. S
EK

) 
Comparison of Swedish Export Flows  

SK

PL

CZ

SI

UK

JP



 

 
26 

Table 9: The differences in the actual and predicted residuals stated in percentage. Colum 1 shows re-

sults from gravity equation 1 and column 2 shows results for gravity equation 2, both presented in section 

3.1. 

  Aggregate Export Average number of firms 

1997 43 % 37 % 

1998 50 % 39 % 

1999 38 % 37 % 

2000 29 % 33 % 

2001 36 % 34 % 

2002 50 % 40 % 

2003 57 % 44 % 

2004 60 % 44 % 

2005 69 % 50 % 

2006 67 % 51 % 
 

Note: The logarithmic value of both aggregate export and average number of firms are raised to its ex-

ponential power. The actual value of each column is divided with the exponential value to establish the 

percentage differences in the actual and predicted residuals. The data shows a positive trend, were the 

difference between actual and predicted values in the both regressions increases over time. Thus, export 

flows to CZ are greater than anticipated by the model in every year.  

4.3.1 Possible origins for the positive residuals 

Positive residuals are signifying some additional attractive country characteristics. 

However, they are not captured or predicted by the gravity equations 1 and 2 presented 

in section 3.1 given the traditional parameters. This section provides explanations of 

sources for the positive residuals seen in table 9. One explanation for Swedish export 

flows is the FDI to CZ, since it is interlinked and viewed as a supplementary component 

of unilateral export. Thus, countries like CZ with positive export generally receive 

higher FDI than countries exhibiting with negative residuals, such as SK and SI. CZ is 

proven to receive “significantly more FDI than can be anticipated by the gravity equa-

tions” (Bos et al, 2004, p. 17), both in this study and in previous. Additional conclu-

sions relate to table 9, which clearly shows strong Swedish affinity to CZ. The data 

shows a positive trend where the differences in actual and predicted values increase 

over time. Affinity and export flows to CZ are therefore greater than anticipated by the 

model in every year. However, the question remains of what specific country character-

istics of CZ attract the Swedish firms. The analytical tool for answering the question of 

affinity is divided in observable and unobservable factors. Those variables partly assign 

for the positive residuals and summarized by the following fundamental factors: 

Observable factors which prevails positive affinity towards CZ is the high level of 

GDP. All export flows can be concluded to be stimulated by the large GDP (function as 

a proximate of demand) of CZ. Additionally a systematically decreasing number of 

firms exporting can be observed as the distance increases. The negative effect on export 

is imposed by transportation costs but in this case CZ is considered to be a nearby coun-

try. Thus, not particularly affected by the distance. Moreover it can be stated that the 

population of Sweden is 9 million on a large geographic area. However from a radius of 

600 km around CZ, firms can reach a market containing 100 million people.  
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The market reachability is not captured in the model. However, it cannot be measured 

how large share of the positive residuals can be explained by the given explanations. 

Unobservable factors which may prevail positive affinity towards CZ can be the per-

formed analysis which does not capture to what extent familiarity prevails. This was de-

scribed in section 2.5. Thus, an immeasurable effect of such “mystery of trade” (Trefler, 

1995) may contribute to small effects of the positive residuals. Another explanation can 

also be angled towards the scenario of omitted variables, which would lead to unex-

plainable positive residuals. This may cause a bias of the estimates anticipated by the 

GM. However, they are considered to be out of the scope for this paper, since theoreti-

cal justification for the incorporation of all traditional GM variables has been addressed. 

However, the major source can be accounted for the regional differences in CZ, depict-

ed in the following subsection. 

 Differences in purchasing power and regions 

In the sphere of the research question of the export performance for Swedish firms on 

the CZ market, positive affinity in depending on unobservable factors can be concluded. 

One of this factors attributing for positive affinity may be that CZ has an unequal geo-

graphic dispersion of high income earners. The region of Prague has the largest concen-

tration and is therefore the strongest economic area in the country. Thus, this region is 

more attractive for export than the rest of CZ. However, if Swedish firms wish to out-

source their production, regions with low wage levels should be chosen instead of Pra-

gue. This is simply do to that those regions from a Swedish comparison point of view 

and clarification purposes have lower labour cost than Prague. To employ a worker is, 

including the social costs, almost four times cheaper in CZ than in Sweden.  The com-

petitive effects from lower labour costs are not captured by the coefficients in the GM. 

Regional differences impose an applicable explanation for the positive residuals seen in 

the GM. Moreover it provides a motivation for the discussion of possible bias due to the 

unequal strength of the regions. Accounting for regional diversification in the GM and 

is out of the scope for this paper. Therefore it is suggested as a topic for future research.   

Figure 1: Map of the regional diversification in industries allocation and knowledge in the CZ. 

  

 

 

 

Specifically, industries of particular economic interest for Swedish firms are according to STC (2009): 

automotive, retail, infrastructure and machinery engineering. Mentioned industries require a high level 

of labor and knowledge intensive capital. 
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 Prague 

Figure 1 present Prague as the economic center and is clearly domination both in terms 

of population, as one quarter of the inhabitants are allocated here, and in economic 

terms. This region is more attractive for export than the rest. Even though that the mar-

ket is inclined with higher fixed entry costs, Prague have experienced successive devel-

opment in attracting Swedish FDI flows (Blažek, 2005). Together with a low salary lev-

el and a high GDP, a purchasing power paradox can be observed in this region. There-

fore it would be the optimal choice to export and it additionally endues similarities to 

Stockholm (Eurostat, 2007). The paradox implies that CZ´s market is considered to 

have a strong demand for consumption and is feasible option as a verifying explanation 

for positive residuals in the GM analysis. However, the region may enable biasness in 

the research question of whether or not Sweden exhibits strong affinity to CZ as a unit.  

It may be so that Prague sole accounts for the strong positive affinity. This is seen in the 

familiarity, strong purchasing power and additional resemblances which fosters export 

to the region rather than the nation as whole. 

 Other regions 

To further justify arguments in favour of positive unilateral export or opportunities of 

outsourcing, one must consider each region individually. For export purposes they are 

less attractive than Prague since those provinces are lagging behind. However, various 

regions are possessing different attractive features for diverse industries. Figure 1 pro-

vides a short description of those features and should be rather considered for outsourc-

ing due to the low wage level. A caution notation for export to the regions is provided. 

They are associated with additional costs in form of translation due to the low 

knowledge of English and needs to be taken in account for in the firm’s decision to ex-

port. Income taxes, political disputes and the lack of proper infrastructure are additional 

examples of costs in for of entry barriers. This will affect the economic performance 

towards the regions negatively (Ministverstvi pro mistni rozvoj, 2005). 
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5 Conclusion 

The large and well known European export markets, such as France and Germany, have 

been researched upon extensively. However, the export potential for Czech Republic 

CZ has remained unexplored. This paper has been investigating Swedish affinity and 

export performance towards CZ. A wide range of panel data stretching from year 1997 

to 2006 was assorted to 177 destination countries and categorized by aggregate export 

and number of exporters. A one sided GM was comprehended. This was in order to 

conclude if any particular attractiveness as well as affinity towards CZ could be ob-

served in contrast to countries with same country characteristics such as SI and SK. The 

mentioned countries have approximately similar geographical distance, GDP and affini-

ty to Sweden. The model allowed for a measurement of the traditional gravity variables 

and fixed entry costs in the extensive margin. 

The regressed results for aggregate export are in line with the theoretical expectations 

estimated by the author and consistent with the presented hypothesis. Greater distance 

and land lock characteristics of a country is concluded to have a negative effect on 

Swedish unilateral export. The negative effects from those variables do not impose a 

large negative effect on export towards CZ due to the small geographical distance. It has 

also become obvious in this paper that the size of the destination country´s GDP is af-

fecting a firm´s decision to export. By addressing specific results for CZ, it can be ob-

served that the resemblance in the GDP levels between the two nations leads to a posi-

tive effect on Swedish export. 

Data also shows higher unilateral export flow towards CZ than to SI and SK. Thus, the 

answer to the research question is yes, affinity prevails stronger to CZ than its neighbor-

ing countries. Findings of positive residuals in the regression further strengthen the 

statement of unexplainable affinity to CZ. Bearing those findings of this paper in mind, 

it can be concluded that Sweden prevails stronger affinity and export performance to 

CZ, than its neighboring countries. However, those numerically immeasurable features 

are not captured by the traditional gravity variables. Affinity is also affected by fixed 

entry costs. If costs for CZ are low, more Swedish firms tends to penetrate the market. 

Fixed entry costs for CZ are complex to measure, but they are assumed to be decreasing 

over time, since the average number of exporters (extensive margin) is observed to in-

crease throughout the years 1997 to 2006. The results of the investigation showed that 

the extensive margin is positively affected by low entry costs.  

The occurrence of positive residuals in both gravity equations for all the incorporated 

years, suggests that higher affinity towards CZ than its neighboring countries exists. Al-

ternative explanations for the origins are given since traditional variables fails to point 

out and capture the sources. Immeasurable proportions are explained by regional differ-

ences, purchasing power paradoxes and low labor costs. What particularly offsets the 

positive residuals is inconclusive.  

Results indicate that the export performance of Swedish firms depends on the pro-

pounded regional differences in CZ. It has become obvious that Prague is the financial 

strongest area and findings of the purchasing power paradox are only applicable to that 

region. Prague is therefore more attractive and prevail stronger affinity than other re-

gions. Swedish firms are recommended to target Prague as their export region. For la-

bour intensive and outsourcing point of view, other regions are opted for, since labor 

costs are almost four times cheaper than in Sweden. 



 

 
30 

 Suggestion of topics for future research 

The final section of this paper speculates on topics for future research. Results show that 

affinity towards CZ arise from lower labour costs, purchasing power paradoxes and re-

gional differences. Those attractive features are not captured by the traditional coeffi-

cients of the GM and are therefore pointed out as topics for further research.  

Additionally, the economic integration between the nations has only been dispensed on 

a unilateral level e.g. export flows from Sweden to CZ. To fully grasp the economic in-

teraction between the nations, a bilateral GM should be formed. This will allow for cap-

turing the net export and the regional differences which is of significance. Thus, they 

are suggested as topics for further research to overcome the unresolved issues. 
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Appendix 

A.1 Net export between Sweden and CZ (2000-2007) 

 

 

 

 

 

 

 

 

 

A.2 Purchasing Power Parity (PPP) derivations 

Difference in per capita income and real exchange rates depends on purchasing power 

parity (PPP). Assuming a given global interest rate and a national price level for both 

countries, a general equation can be defined: 

 

Where      
    represents non services and       

      states tradable commodities in 

country i. Thus, a real exchange rate         can be stated in terms of nations i currency 

relative to country j.  

 

Assuming that the mechanisms of (PPP) works for the non tradable commodities, 

    
      

 , the real exchange rate can be defined as a function of the relative price: 

 

A.3 Derivation of the gravity model 

The unilateral trade can really be sad to state a country´s demand for one country to an-

other. In this paper the one sided GM is prevailed due to that it makes little sense to 

conduct a bilateral GM for the purpose of establishing competiveness for one nation. 

The theoretical derivation of the GM follows first and foremost the basic GM of trade 

derived by Anderson and van Wincoop (2003). However, some modifications are pre-

vailed due to the unilateral trade flow measured in this paper rather than the bilateral 
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Table A.1: Development of Czech and Swedish trade since 2000 
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trade flow derived in the original formulation, in order to obtain the formulated estima-

tion equations used in the regression analysis.  

Basic economic theory regarding the basic gravity equation assumes differenced a well 

as specialized products for the nations, fixed supply and homothetic costumer prefer-

ences. Thus, preference constitutes of the utility function (CLS) and the marginal will-

ingness to pay the goods price as well as an additional markup cost.  

The consumer’s maximization utility function in the destination market can be stated:

  

(1)   (∑     

   

   

   

 )
 

   
  subject to the budget constraint:  

(2) (2) ∑           

  = Consumption of the specialized product i, by firm i 
                                                              
  = The assumed distribution parameter 
                                            
P= Price in country i´s good for destination country j consumers 
Y = Nominal income in the region j 
 

By assumption, price in country i equal the associated transportation cost: 

 

          

 

  
                                                                             

tij = Icebergs  estimated transportation cost, where        and         

 

Nominal value of the export (     from country i to destination country j: 

 

            (     )              
 

Total output (Yi) of country i depend on the nominal export: 

 

   ∑   

 

 

 

For the purpose of maximixing consumers demand equation (1) and (2) is subtituted 

into the following equation, which is determinating demand for good i in country j. 

(3)     (
       

  
)          

To establish costmuer price index for country j:    

(4)    [∑               ]
 

   
 

The total value of country i export must equal j GDP: 
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(5)    ∑      ∑  
       

  
              

   ∑  
   

  
        

By substituting the 3
rd

 equation into 5 yeilds: 

(6)     
    

  

       
   ⁄

∑        
   ⁄    

 

By setting world national income equal to country j:    ∑     

        ⁄  

By definition equation becomes: 

(7)    [∑  
   

      ⁄ ]
 

   
 

Substituting 7 into the 3
rd

: 

(8)     
    

  
(

   

    
)    

And the 5
th

 to the 4
th

: 

(9)    
[∑  

   
  

⁄        ]
 

   

 
 

By previosly assumption of symmetric trade barriers,        . Thus, solving (7) 

        by   
    ∑   

   
      

          

The final derivation consist of substituting (1) into equation (8), giving the bilateral 

trade flows in the gravity equation 

(10)     
    

  
(

   

    
)    

The aim of this paper is to establish if CZ particuallarly exbitits any export perference 

from the Swedish firms point of view. Thus, this provides a motivation of adaption to a 

one sided GM,  to measure unilateral country specific trade flows from Sweden. 

By deriving equation (10), take the logaritmic transformation and adding the binary 

dummy variables, the estimation gravity equation for aggregated export is formed: 

                                                                 

         

For the firm level purpose, the dependent variable is interchanged to average number of 

exporters: 
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A. 4 CEPII 2010, Country codes 

Country codes obtained from Centre d'Etudes Prospectives et d'Informations (CEPII) da-
tabase representing the 177 destination countries in the regressions. 

Table A.2 :CEPII, 2010 Country code 

Iso2 Country Iso2 Country Iso2 Country 

AF Afghanistan GB United Kingdom NI Nicaragua 

AE United Arab Emirates GD Grenada NL Netherlands 

AO Angola GE Georgia NO Norway 

AR Argentina GH Ghana NP Nepal 

AT Austria GL Greenland NZ New Zealand 

AU Australia GM Gambia OM Oman 

AZ Azerbaijan GN Guinea PE Peru 

BA Bosnia And Herzegovina GQ Equatorial Guinea PG Papua New Guinea 

BB Barbados GR Greece PH Philippines 

BD Bangladesh GT Guatemala PK Pakistan 

BE Belgium GY Guyana PL Poland 

BF Burkina Faso HK Hong Kong PT Portugal 

BG Bulgaria HR Croatia PY Paraguay 

BH Bahrain HU Hungary QA Qatar 

BI Burundi ID Indonesia RO Romania 

BJ Benin IE Ireland RU Russian Federation 

BM Bermuda IL Israel RW Rwanda 

BN Brunei Darussalam IN India SA Saudi Arabia 

BO Bolivia, Plurinational IQ Iraq SB Solomon Islands 

BR Brazil IR Iran, Islamic Republic of SC Seychelles 

BT Bhutan IS Iceland SD Sudan 

BW Botswana Iso2 Country SG Singapore 

BY Belarus IT Italy SI Slovenia 

CA Canada JM Jamaica SK Slovakia 

CD 
Congo, The Democratic 
Republic of 

JO Jordan SL Sierra Leone 

CF Central African Republic JP Japan SN Senegal 

CG Congo KE Kenya SR Suriname 

CH Switzerland KH Cambodia SV El Salvador 

CI CÃ´te D'Ivoire KN Saint Kitts And Nevis SY Syrian Arab Republic 

CL Chile KW Kuwait SZ Swaziland 

CM Cameroon KZ Kazakhstan TD Chad 

CN China LA 
Lao People'S Democratic 
Republic 

TG Togo 

CO Colombia LB Lebanon TH Thailand 
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CR Costa Rica LC Saint Lucia TJ Tajikistan 

CV Cape Verde LI Liechtenstein TM Turkmenistan 

CY Cyprus LK Sri Lanka TN Tunisia 

CZ Czech Republic LR Liberia TO Tonga 

DE Germany LS Lesotho TR Turkey 

DJ Djibouti LT Lithuania TZ Tanzania, United Republic of 

DK Denmark LU Luxembourg UA Ukraine 

DM Dominica LV Latvia UG Uganda 

DO Dominican Republic LY Libyan Arab Jamahiriya US United States 

DZ Algeria MA Morocco UY Uruguay 

EC Ecuador MG Madagascar UZ Uzbekistan 

EE Estonia MK Macedonia, VE 
Venezuela, Bolivarian Republic 
of 

EG Egypt MN Mongolia VN Viet Nam 

ER Eritrea MT Malta WS Samoa 

ES Spain MU Mauritius YE Yemen 

ET Ethiopia MV Maldives ZA South Africa 

FI Finland MX Mexico ZM Zambia 

FJ Fiji MY Malaysia ZW Zimbabwe 

FO Faroe Islands MZ Mozambique 

  FR France NA Namibia 

  GA Gabon NG Nigeria 

   

A. 5: Estimation issues for both data set 

The panel data set contains time series variables such as GDP, population and total ex-

port which change over time. Variables which are lagged with its own value over time 

periods tend to exhibit patterns of autocorrelation, which impose incorrect estimation 

coefficients and can cause redundantly high   .To detect for the presents of autocorre-

lation a Durbin Watson autocorrelation test is performed on the presented gravity equa-

tions. The null hypothesis is formulated to exhibit serial independency against the alter-

native first-order autocorrelation among the variables
11

. The null hypothesis is rejected 

in both equations, implying serial correlation in parameters. Adjusting for serial correla-

tion in the time series variables with first order autoregressive difference solves those 

estimation issues and is presented in the A.3. Autocorrelation is subject to heteroskedas-

ticity, implying that the variance of the error term is not consistent over time. The pre-

sents of heteroskedasticity provides a motivation for underestimation of the gravity 

equations coefficients as well as wrong standard error. By performing a Breusch-Pagan 

/ Cook-Weisberg test for heteroskedasticity, both equations are found to have Prob > 

chi2
12

  =   0.0000. Thus, the null hypothesis of constant variance can be rejected, mean-

                                                 
11

 Lnexport:   < 0.27 ; LnFirms:   < 0.36 

12
 HO: Constant variance can be rejected by Breusch & Pagan test for heteroskedasity with dependent 

variable 1) Lnexp 2) Lnfirms,  

1) chi2(5)      =   190.20, Prob > chi2  =   0.0000 
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ing that heteroskedasticity is present and needs be adjusted for by taking first order dif-

ference in the regression analysis. Those adjustments can be seen in table A.3 
  
  

 Table A.3: Adjusted for first order difference 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 

 

 

 

 

 

Standard errors in parenthesis 

A.6 VIF factors 

For the purpose to ensure no serious multicollinearity in equation (2), variance inflation 

tolerance (VIF) test is conducted. In addition to the previously conducted Pearson corre-

lation matrix, multicollinearity can be asserted by VIF. A common rule of thumb in sta-

tistical analysis is that if VIF > 10, the coefficients impose severe multicollinearity 

among each other. However, none of the coefficients express a VIF factor over 10, thus 

no severe multicollinearity can be addressed. 

 

 

                                                                                                                                               
  2) chi2(5)      =   179.90, Prob > chi2  =   0.0000 

Parameter           Variable 

Aggregated 

export 

Extensive mar-

gin Intesive marign 

Dependent 

Variable: 

LnExp 

Dependent 

Variable: 

Lnfirms 

Dependent Vari-

able: LnWeight 

  (Constant) ,801 

(,340) 

,322 

(,090) 

,513 
  

(,215) 

LnDist -,079 

(,038) 

-,032 

(,010) 

-,061 

(,024) 

Landlock -,088 

(,074) 

-,033 

(.20) 

-,071 

(,047) 

ComLang ,023 

(,242) 

,018 

(,064) 

-,030 

(,153) 

LnGDP ,993 

(,033) 

,319 

(,009) 

,460 

(,021) 

LnPop ,075 

(,039) 

-,010 

(,010) 

,046 

(,025) 
Yrt 

  Yes Yes Yes 

Durbin-Watson 
  2,573, 2,222 2,689 

Observations 
  1774 1774 1774 

R2 
  ,497 ,550 ,346 
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Table A.4: Multicollinearity for aggregate export 

Coefficients
a
 

Model 

Collinearity Statistics 

Tolerance VIF 

1 LnGDP ,436 2,293 

LnPop ,490 2,042 

LnDist ,761 1,314 

Landlock ,902 1,108 

ComLang ,842 1,187 

a. Dependent Variable: LnExp 

 

The low values in the below VIF test seem to not exploit any serious multicollinearity. 

Table A.5: Multicollinearity for the extensive margin 

Coefficients
a
 

Model 

Collinearity Statistics 

Tolerance VIF 

1 LnGDP ,436 2,293 

LnPop ,490 2,042 

LnDist ,761 1,314 

Landlock ,902 1,108 

ComLang ,842 1,187 

a. Dependent Variable: LnNrFirms 

A.7 General Interpretation of the gravity model equation 

Coefficients
a
 

Model 

Unstandardized Coefficients 

Standardized Coef-

ficients 

t Sig. B Std. Error Beta 

1 (Constant) 3.593 .615  5.842 .000 

LnGDP .934 .022 .705 42.918 .000 

LnPop .112 .023 .076 4.913 .000 

LnDist -.946 .048 -.247 -19.831 .000 

ComLang .860 .288 .035 2.984 .003 

Landlock -.832 .092 -.103 -9.015 .000 

a. Dependent Variable: LnExp 
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Interpretation of estimated GM equation: 

LnExp = 3.593 + .934LnGDP +.112LnPop -.946LnDist +.860ComLang -.832Landlock 

The Swedish export to the destination country is affected by the slope of the independ-

ent variables. The estimated coefficients LnGDP, LnPop and ComLang in the one sided 

GM are widely positive and statistically significant. LnDist and Landlock are both nega-

tive as well as significant and decrease the export to the destination country. 

 

 

 

 


