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Abstract 

Distance is of great influence when deciding whom to trade with. 

This thesis examines how the importance of distance in 

international trade has evolved. This is done using an extended 

generalized gravity model, which includes population, real 

exchange rate and a dummy variable for membership in the 

European Union. Using data for the EU27 and the four largest 

economies in the world outside of EU, this model estimates the 

effect of distance on trade from 1980 to 2005. This thesis shows 

that the impact of distance has evolved towards having a greater 

negative effect on trade during the observed years. The reason for 

this could be a development towards regional trade, at the expense 

of long-distance trade. 

 

Key words: international trade, gravity model, European Union, 

distance. 
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1   Foreword  

The hardest part in constructing this essay was to handle the many observations in a correct 

manner. The many numbers and figures could easily been mishandled unintentionally and 

create inadequate results. I managed to overcome this obstacle by slowly and systematically 

doing everything step-by-step. Even though these measures were taken, I still have too many 

files with different numbers and values on my computer. Hopefully this essay will be of some 

help for researchers, the public or other people who are interested in the pattern of 

international trade flows. I myself had a lot of fun constructing and testing this essay, 

although it at some times almost became overwhelming. I learned that things that take time, 

only take more time if you don’t want to do it at the moment due to the fact that it takes time. 

But there is one, even more important, thing to remember when engaging in extensive works, 

and that is to sometimes pause and do something else both to stimulate creativity and be able 

to engage the work with a clear mind. 
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2   Introduction 

The world’s population is interacting more than ever. The mental distance between different 

parts of the world has substantially decreased with technological advancement and the falling 

prices of communication. Inventions such as telephone, fax and the Internet have facilitated 

contact with people from all over the world. Technological improvements have also made 

transportation swifter and less costly than twenty years ago. The expanded and more efficient 

ways of being able to reach each other from across the globe has had its effect on trade. It has 

enabled people all over the world to trade goods and services with each other to a greater 

extent. This phenomenon of increased world interaction is frequently referred to as 

“globalization” (Marrewijk 2002:21). 

 

Trade between countries in the process of globalization has further reached outside regional 

interaction towards international movements in goods, services and labour. International trade 

has since the 1980s increased substantially, more than five-folds (World Trade Organization), 

and the flow of goods has crossed borders farther away than before. All these processes seem 

to be moving in one direction, a clearly more intertwined and interdependent world where 

distances between countries have diminished in importance. 

 

Along with globalization, the increase in flow of international goods and regional cooperation 

such as the European Union, has further increased interaction and trade within free-trade 

zones. A decrease in trade barriers and other benefits for countries within regional 

cooperation further spurs interaction, but does this offset international interaction in favour of 

regional? 

 

This thesis will treat the increasing international trade movements and use them to analyze if 

the importance of distance between trading partners in international trade has increased, 

decreased or remained unchanged since the 1980s. The effect of distance in international trade 

is relevant to analyze on a long-term basis to be able to see what changes increased 

globalization has brought upon us. Does the distance still depict the same importance as 

twenty-five years ago or has the increased interdependence between nations caused distance 

in international trade to decrease in importance? 
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First, this thesis will present the problem for this thesis, chapter 3, followed by background 

information on international trade and globalization in chapter 4. Continuing into chapter 5, 

international trade theory will be presented, together with the theoretical foundation for using 

the gravity model. This chapter also contains extension of the gravity model for analysis, and 

a discussion about expected results. Further, chapter 6 introduces earlier studies that have 

used the gravity model and other studies relevant to this thesis. Chapter 7 and 8, methodology 

and data, present how the problem will be approached and treated, and what data is used to 

analyze it. In chapter 8 there is also a preliminary analysis of the data, for the purpose of 

introducing it to the reader. This is followed by chapter 9 on econometric modelling, step-by-

step explaining how the methodology will be implemented. 

 

The results of the study will then be presented in chapter 10, followed by chapter 11 and 12, 

where I will analyze the results and conclude the findings of the thesis. Finally, chapter 13 

includes references, both printed, databases and unpublished articles used in this thesis. 
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3   Formulating the Problem 

The problem examined in this essay is one of integration, analyzing the effect of distance 

between trading partners throughout the world. Therefore the question to be answered is 

formulated as follows; 

 

Has the effect of distance between trading partners increased, diminished or 

remained unchanged in international trade, and if so, how has it changed? 

 

3.1   Delimitat ion 

This thesis will be limited to the EU27 countries’ imports of goods from each other, as well as 

their imports of goods from the four largest countries in the world outside the EU, measured 

by GDP in 2006. One of the explanations of the commonly used gravity model is that the 

economy’s size has a positive impact on international trade, which is why the four largest 

economies outside the EU are included in the data set. The analyzed period of time will be 

from 1980 and onwards, due to the opening up of one of the largest economies in the world, 

China. 

 

4   Background 

The pattern of trade has been thoroughly studied and explanations to who trades with whom, 

and why, has been a question many economists have tried to answer (Bhagwati 1970:7). 

Trading has for long been a natural instinct for humans; Adam Smith stated in 1776 that 

opportunity costs are foregone by not trading (Dobb 1975). Since then there has been 

movements for free trade on one hand and for protectionism on the other. More on 

international trade theory will be explained in the subsequent theory chapter. 

 

The world today has become more integrated through international flows of goods, services, 

labour and information. From the 1970s and onward, the concept of globalization has had a 

great deal of attention drawn to it. 
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In economics, globalization, 

 

“…represents a process of increasing international divisions of labour and 

growing integration of national economies through trade in goods and services, 

cross-border corporate investment, capital flows and migration of human 

resources.”  

(Das 2004:1) 

 

After the Second World War, many of the major economies were positive towards trade 

liberalization. Cooperation was set up in 1946 when 23 of the 50 participants in the Bretton 

Woods conference decided to begin negotiations to reduce tariffs (Das 2004:67). In 1947, the 

General Agreement on Tariffs and Trade (GATT) was signed, and the world experienced 

some of the highest growth rates in global commerce up until GATT’s transformation into the 

World Trade Organisation (WTO) (Ibid. 2004:68). The move towards free trade is closely 

intertwined with the concept of globalization, which is often also characterized as an ongoing 

process of global interdependence between countries and their citizens (Fischer 2003:2). One 

example of the increased trade is between China and the EU, which two decades ago 

accounted for almost nothing, while in 2007, the EU imported products worth 231 billion euro 

from China, accounting for about 16 percent of total external EU imports (Eurostat). 

 

The global interdependence also embodied itself in the middle of 2008, when the financial 

crisis broke out in the world. Although it started in the United States, financial institutions 

throughout the developed and developing world were severely struck, inflicting a loss in both 

consumer and business confidence. The financial crisis disrupted the normal functioning of 

the banking system and deprived consumers and businesses credit, along with falling stock 

markets and housing prices (WTO 2009). The world wide impact of this crisis illustrated how 

closely tied all economies are to each other, and how the world’s economies have become 

more dependent of each other, decreasing the experienced distance between them. 
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Figure 1 further illustrates the growth in world trade, which has been strongly increasing since 

the 1980s. 

 

 

 

The increase in trade between economies creates closer bonds and more connections 

worldwide. But how has distance in this sense been important in international trade? Studies 

have been conducted investigating the importance of distance for specific economic areas and 

its importance for different currency areas at one point in time, but no study has examined the 

importance of distance over time in international trade. Studying the effect of distance 

between trading partners over time can tell us if the world has become more or less integrated, 

that is, if distance has the same importance today as in the beginning of the 1980s or if 

distance has become more or less important when deciding whom to trade with. 
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5   Theory 

5.1   Internat ional Trade Theory  

This chapter will describe international trade theory and its development. Classical economic 

trade theory started with Adam Smith in 1776, when he published his theory on absolute 

advantage, stating that countries import goods that can be more efficiently produced abroad 

and export goods that the country more efficiently produces itself (Dobb 1975). David 

Ricardo expanded this theory and proved that countries should produce products that they are 

comparatively better at than other countries; he had created the model of comparative 

advantage (1817). Ricardo opposed tariffs and other barriers to trade and stated that 

comparative advantage was a way of countries specializing in goods to acquire a more 

efficient production (Henderson 1993). Ricardo’s most famous example is the following of 

cloth and wine trade between England and Portugal. 

 

Portugal and England have the following production costs, in hours, of producing wine and 

cloth; 

 

Table 1, 

Production cost 

 Wine Cloth 

England 120 100 

Portugal 80 90 

 

 

Thus Portugal can produce both goods at a lower price than England. Although, if Portugal 

decides to produce only wine and trade wine for cloth in England, Portugal can buy more 

cloth than they could if they had produced it themselves. This is because of Portugal’s low 

cost of producing wine and trading it with England (Ricardo 1817). And even though England 

has higher production costs for both wine and cloth, it can use its comparative advantage in 

producing cloth and trading it for wine. 

 

Eli Heckscher and Bertil Ohlin expanded the Ricardian model of comparative advantage. 

They expanded the model and stated that there are multiple factors of production, not only 
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one, labour, as in the Ricardian model (Krugman and Obstfeld 2006:50). The Heckscher-

Ohlin theorem concluded the main result of neoclassical trade theory which is a framework 

consisting of two final goods, two factors of production and two countries which have 

identical preferences (Marrewijk 2002:115). The countries have the same technology, and 

different combinations of the two input factors make up a production possibility frontier. The 

two countries have different prerequisites, for example to be labour abundant or capital 

abundant. Heckscher-Ohlin here showed that without trade the countries can produce 

somewhere along a production possibility frontier, while when trading, the opportunities 

would be expanded and the countries would be able to reach a higher utility level than the 

indifference curves in contact with the production possibility frontier (Markusen et. al. 

1995:104-108). 

 

The Ricardian model and Heckscher-Ohlin models do not say anything about the importance 

of distance in international trade. If cost of transportation were to be included in the models, 

this could give an explanation of the focus towards regional trade instead of international 

trade, and that distance matters in international trade. 

 

Theory of trade has evolved since Ricardo and Heckscher-Ohlin, and in the beginning of the 

1980s new trade theory challenged many of the assumptions in traditional comparative 

advantage theory. The assumptions of perfect competition, constant returns to scale and the 

absence of externalities were at odds with conditions in the market for manufactured goods 

(Borrus et. al. 1986:112). Specialisation and trade can lower the manufacturers’ expenses to 

such a degree that it offsets the increasing transport costs of trading with partners farther 

away. Krugman concludes that market imperfections such as imperfect competition and 

barriers to trade are the rule rather than the exception, and the assumption of living in a pure 

market economy thus falls (1986:12). 

 

International trade has thus dealt with many different aspects of trade, and assumptions have 

not been what one might have imagined. The gravity model, which has been considered ad 

hoc and unsatisfactorily rooted in theory, has returned and proved to be relevant in explaining 

trade patterns, which is a fundamental question in international trade (Krugman 2009). 
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5.2   The Gravity Model  

The gravity model in economics originates from Newton’s “Law of Universal Gravitation” 

which he proposed in 1687 (Head 2003:2). It stated that the attraction between two objects i 

and j is given by (Head 2003:2) (Baldwin and Taglioni 2006:2); 

 

2

ij

ji

ij
D

MM
GF      (1) 

 

where; 

Fij is the gravitational force between the two masses, 

Mi and Mj are the masses of the two objects, 

Dij is the distance between the two masses, and 

G is a gravitational constant depending on the units of measurement of mass and force. 

 

Nowadays, the gravity model has for long been used in econometric studies. The Nobel 

laureate Jan Tinbergen (1962) and Pöynöhen (1963) introduced it in the economic field of 

study by using it to estimate patterns of trade. It had before that for a long time been used in 

social sciences (Wall 1999:34). In economics, the “basic” general gravity model shows that 

imports is a function of the size of the economies and the distance between them, 

mathematically as follows (Nitsch 2000:1092); 

 

),,( ijjiij DYYFX      (2) 

 

where; 

Xij is the value of the exports from country i to country j, 

Yi and Yj are the GDP of countries i and j respectively, 

Dij is the distance between the economic centres of country i and j, and 

εij is an error term. 
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Since its introduction it has proven to be robust and been widely used for its empirical 

success, which is usually reflected by a high R
2
-value (Wall 1999:35). It was long critiqued 

for being ad hoc, and because of this, the theoretical foundation for the model is presented 

below. 

 

Several authors, such as Anderson (1979), Krugman (1979), Helpman and Krugman (1985) 

and Bergstrand (1985, 1989, 1990) have provided theoretical foundations for the gravity 

model. Below, I use Baldwin and Taglioni’s six-step explanation to present the gravity 

equation (2006); otherwise the author is noted in the text. 

 

Step 1, the expenditure share identity 

For the first part, the expenditure income identity for a single good is; 

 

 dododod Esharexp     (3) 

 

where pod is the so called “landed price” in the importing country, d for destination and o for 

origin, i.e. the price that consumer’s face, measured in terms of the numéraire. Xod is the 

quantity of bilateral exports of a single variety from origin to destination, so the left side of 

this equation is the value of trade flow in terms of the numéraire. Right now we do not have to 

be specific about which good is the numéraire, more on this later on. Ed is the destination 

nation’s expenditure on tradable goods, and shareod is nation d’s share of expenditure on a 

typical variety made in nation o. 

 

Step 2, the expenditure function: shares depend on relative prices 

In microeconomics the expenditure share is dependent on relative prices and income levels. In 

this first-pass equation, expenditure shares are assumed to only depend on relative prices. If 

we assume that all goods are traded and adopt a constant elasticity of substitution (CES) 

function (4); 

 

/1))1((),( yxyxU    (4) 
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then the imported good’s expenditure share is linked to its relative price by; 

 

1,,
)1/(1

1

1

1

R

k kdkd

d

od

od pnPwhere
P

p
share  (5) 

 

where; 

pod/Pd is the real price of pod, 

Pd is nation d’s ideal CES price index, 

R is the number of nations from which nation d buy’s goods, including itself, 

  is the elasticity of substitution among all varieties, and 

nk is the number of varieties exported from nation k. 

 

For this equation, we assume symmetry of variety by source-nation avoiding having to 

produce a variety index. When combining equation (3) and (5) this gives a product specific 

import expenditure equation. Because the lack of good data on trade prices, this is not often 

estimated directly, although it is possible with relevant data. 

 

Step 3, adding the pass-through equation 

Defining the landed price in nation d; 

 

odood pp      (6) 

 

where; 

po is the producer price in nation o, 

  is the bilateral markup, and  

od  represents all costs involved with trade, both natural and manmade.  

 

For simplicity the bilateral markup is one (1), according to Dixit-Stiglitz monopolistic 

competition or perfect competition with Armington goods. 
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Step 4, aggregating across individual goods 

Up to this point we have per-variety exports. To acquire total bilateral exports from o to d, we 

have to multiply the expenditure share function with the number of symmetric varieties that 

nation o has to offer, no. Then total value of trade, Vod is; 

 

dodood EsnV      (7) 

and 
1

1)(
d

d
odoood

P

E
pnV     (8) 

Although, since we do not have data on the number of varieties or producer prices in country 

o, this can be compensated by the general equilibrium condition for country o. 

 

Step 5, Using general equilibrium in the exporting nation to eliminate the nominal price 

The producer price is of such level that the exporting country o can sell all its output, whether 

it is at home or abroad. The above expression (8) gives country o’s sales to each market. Then 

summing over all markets, country o’s included, we acquire total sales of country o’s goods. 

When assuming that markets clear, then country o’s wages and prices adjust so that country 

o’s total sales equals the total of their produced goods. Explaining this in mathematical terms; 

 

R

d odo VY
1

    (9) 

 

where Yo is country o’s total output measured in the numéraire. The market clearing 

condition, when relating Vod to underlying variables with (8), is as follows; 

 

R

d
d

d
odooo

P

E
pnY

1 1

11

   (10) 

 

where the sum is over all markets, both abroad and o’s own market. Then solving for 1

oo pn ; 

 

,1

o

o

oo

Y
pn     

r

I
i

i

oio
P

E
1 1

1
  (11) 
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The o here is closely related to the idea of market potential in economic geography 

literature, where a country’s market potential is the sum of its trading partners’ real GDP 

divided by the bilateral distance. o is also a symbol for openness since it measures country 

o’s exports to world markets. 

 

Step 6, a first-pass gravity equation 

If we now substitute equation (11) into equation (8), the first pass gravity equation is 

acquired; 

1

1

do

do

odod
P

EY
V     (12) 

 

We now return to the question of the numéraire. Note that all variables are measured in this. 

This implies that which numéraire is used is not relevant for the theoretical foundation, since 

the same one is used at all times. Using country o’s GDP as representing its own production 

of traded goods, and country d’s GDP to represent its expenditure on traded goods, equation 

(12) can be rewritten as follows; 

 

 
1

12

21

)( elasticityod
dist

YY
GV  

 

This assumes that bilateral trade costs depend only on bilateral distance when trying to 

resemble the physical gravity equation as closely as possible (Baldwin and Taglioni 2006).  

 

Continuing from the theoretical foundation, the gravity equation is often described with 

population as a measure of labour in the countries. According to Anderson this gravity 

equation can look as follows; 

 

 ijkijjijikijk UDNNYYX kkkkk    (13) 

 

Where Xijk is the value of flow from country i to country j, 

Yi and Yj are the values of nominal GDP in country i and j respectively, 

Ni and Nj are the populations in country i and j respectively, 
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Dij is the distance between the two countries i and j, and 

Uijk is a lognormally distributed error term with E(ln Uijk) = 0 (Anderson 1979:106).  

 

Uijk contains different measures that can either hinder or enhance trade between two 

countries.
1
 The variable Uijk can be of such sort as a common border, common language and 

common money as positive incentives to trade (Fratianni 2007). The gravity model can also 

be used to include regions and their effect on trade through using the variable Uijk as a barrier 

to trade across borders or as a mechanism enforcing trade between different points within the 

same country (Anderson and Wincoop 2001). 

 

The basic gravity model can be converted to a linear form by taking the logarithms of the 

variables, shown below; 

 

 ijkijjkikkijk UDYYX lnlnlnln          (14) 

 

Similarly, equation (13) can be linearized as; 

 

 ijkijjikjkikkijk UDNNYYX lnlnlnlnlnln         (15) 

 

This equation includes two more variables than the basic gravity equation described in 

equation (1). Including these two variables, representing the size of the available input, due to 

the earlier description of one factor of input, labour, the gravity equation is written in this 

essay, for simplicity, as; 

 

 ijijjijikij DNNYYX lnlnlnlnlnln 54321        (16) 

 

                                                 
1
Tinbergen, 1962; Pöyhönen, 1963a, 1963b; Pulliainen, 1963; Geraci and Prewo, 1977; Prewo, 1978; Abrams, 

1980. 
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5.3   Extending the Gravity Model  

Developing this model, we can first of all include the real exchange rate during the time 

period examined. The real exchange rate is defined as; 

 

P

P
eRER

*
            (17) 

 

where, 

e is the nominal exchange rate, 

P* is the price level abroad, and 

P is the price level in the home country. 

 

The real exchange rate follows a random walk, and by using the average real exchange rate 

between countries i and j for the relevant time period, this captures how terms of trade in 

international trade influences the decision of trading partner. For this thesis, the effect of the 

real exchange rate will, just as the other variables, be expressed as an elasticity, which is done 

by taking the natural logarithm for the variable. 

 

Because of difficulties in acquiring data for transportation costs between all the observed 

countries, the transportation costs are embedded in the distance measure. This could create a 

bias showing that the distance measure has diminished due to falling transportation costs. 

Although, Baier and Bergstrand have concluded that the decline of transportation costs from 

the late 1950s to late 1980s only explain about 8% of the growth of world trade (2001:23). 

With this background, I assume that further declines in transportation costs only marginally 

impacts on the decision of whom to trade with, therefore it will not cause a considerable bias 

in this study. 

 

The equation will also include a dummy variable, representing whether the relevant countries 

are part of the EU or not (EUij). This variable will take on the value 1 if both countries are 

members of the EU, and 0 if only one or none of the countries are members of the EU, the 

justification is that trade barriers between countries in the EU are lower than trade barriers 
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across EU’s borders. Doing this limits the bias in estimating the impact of the distance 

variable that could arise because more countries have joined the EU.  

 

My econometric model is therefore; 

 

ijiijjiijjiij REREUNNDYYX lnlnlnlnlnlnln 7654321  

             (18) 

where 

Xij is the value of imports in country j from country i, 

Yi and Yj are the GDP of countries i and j respectively, 

Dij is the distance between the economic centres of country i and j,  

Ni and Nj are the populations of countries i and j respectively, 

EUij is a dummy variables indicating trade within the EU or outside of the EU, 

RERi is the real exchange rate, and 

εij is an error term. 

 

The gravity model depicts economic size as a factor affecting the total value of goods traded, 

and for this thesis both countries’ economic size should result in positive coefficients. The 

distance measure, which is at the centre of this thesis, is expected to be negatively correlated 

with the value of imports. The basic gravity equation tells us that there is more trade between 

countries that are near each other than between ones that are far apart. 

 

A measure of income is often sought in income per capita (Y/P = y), which is an exogenous 

variable, and is often used to explain the demand side of trade. On the supply side of trade, in 

its simplest form, is population, a reflection of how much the other country can produce, only 

considering one factor of input, labour (Anderson 1979:108). Following this argument, trade 

shares of GDP should increase with income and decrease with the size of the country, 

therefore population should be negatively correlated with the total amount of goods traded; 

coefficients 4 and 5 should acquire negative signs. 

 

An integrated area such as the European Union, with its free movement of goods, labour and 

services across country borders, should have a positive impact on the value of goods traded. 

Trade within the European Union should be spurred by a decrease in border effects, which 
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might occur at the cost of less trade with partners outside of the European Union. Considering 

the real exchange rate, the expected sign should be positive due to the fact that it is expressed 

as the exporter’s real exchange rate to US dollars. 

 

6   Earlier Studies 

Concerning the gravity equation, it has been on the frontline of economic studies and been 

called the “… workhorse for empirical studies …” in international economics (Eichengreen 

and Irwin, 1998:33). 

 

The gravity model has also been used to estimate border effects. McCallum was the first to 

introduce such effects, applied to Canada-U.S. trade to estimate border effects (1995). Chen 

(2001) concludes that borders reduce trade by examining intra-national and international trade 

between countries in the European Union. She also shows that technical barriers to trade in 

combination with product-specific information costs increase the effect of the borders, 

whereas non-tariff barriers are not significant. 

 

Anderson and Wincoop applied the McCallum gravity equation to Canadian-US trade and 

found that national borders reduce the trade flows between countries, even though they are 

nearer in distance than other trade points within the same country (2001). Concluding that 

borders reduce international trade, they also state that the gravity model can easily be applied 

to investigate other effects on international trade (2001:25). 

 

According to Anderson, estimates with the gravity model for the income elasticities’ effect on 

international trade are typically not significantly different from one and significantly different 

from zero. The population elasticities usually prove to be around -0,4 and significantly 

different from zero (1979:106). Other researchers found that the distance measure is typically 

found to have an impact on trade varying from -0,6 to -1,0, also significantly different from 

zero (Fujita, Krugman and Venables 2001:98). 

 

Also, the relative remoteness of countries has been argued to have an impact on the flow of 

international trade (Deardorff 1998), suggesting that geographical distance from the centre of 

a trade area affects exports, but not imports. Nitsch explores this relation within the European 
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Union, a highly integrated economic area, and finds that the exporting country’s remoteness is 

statistically significant, while the importing country’s remoteness is not (2000:1098). The 

remoteness measure in the study is calculated based on how far away a country is 

geographically from the centre of the European Union. Belgium and Luxembourg thus exhibit 

a small remoteness value, while it is larger for Greece and Portugal. Furthermore, Nitsch 

concludes that although the European Union is one of the most integrated regions, there is still 

a home bias and national borders still matter in international vs. intra-national trade 

(2000:1104). 
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7   Methodology 

Estimating this equation with the ordinary least squares (OLS) method will reveal how much 

each variable influences the import of country i
th

’s goods into country j. To measure these 

changes I will use import data for EU countries. The importing countries in this essay will be 

represented by the so-called EU27 countries, which today are all part of the EU. Besides all 

EU27 countries’ imports from each other, the thesis also includes the EU27 countries’ imports 

from the four largest economies in the world outside the EU as of 2006, in terms of GDP 

(CIA World Factbook). This is to include economies farther away than Europe and also to be 

able to measure other large economies’ influence on international trade patterns. I have 

chosen to measure the world’s four largest economies outside the EU as late as 2006 to 

include economies that have developed rapidly the last twenty years, i.e. China, and to include 

large economies that have had an influence on international trade for a long time, i.e. USA. 

 

The dummy variable for EU takes on a value of 1 if the importing and exporting countries are 

both part of the EU, and 0 if one or both of the countries is not a member of the European 

Union. This will show the effect of EU on intra-EU trade and trade outside the EU. 

 

The distance measure used in this essay reflects the geographical distance between the two 

countries’ economic centres, for this I use the capital cities in each country. This is not an 

optimum way of measuring distance, since the economic centre and capital city in a country 

do not as a fact coincide. Although, since the importance in this essay lies in the change in the 

distance coefficient from 1980 and onwards, and the physical distances between the capital 

cities are fixed, we can use this measure. 

 

This study uses cross-sectional data to analyze the importance of the different variables for 

the years 1980, 1985, 1990, 1995, 2000 and 2005. The results acquired for every year will 

then be compared with each other, to be able to conclude if there have been any changes in 

the coefficients. The study can then conclude if there has been a significant change in the 

importance of distance in international trade, which is the aim of this study, and also if there 

has been any other significant change in the variables of the extended gravity model. 
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To investigate if there is any significant change in the importance of trade through the 

observed years, I will use the dummy variable alternative to the Chow test (Chow 1970). This 

is done by gathering two subsequent years and adding a dummy variable with the value zero 

(0) for the earlier observations and with the value one (1) for the later years (Dummy), and an 

interaction variable consisting of the Chow test dummy variable multiplied by the distance 

measure (Dummy*LnDij). If the dummy variable alone is statistically insignificant we may 

provisionally accept the hypothesis that that the two regressions have the same intercept. For 

the interaction variable, if it is statistically insignificant we may accept that the regressions 

have the same slope. Therefore, the dummy variable is called the differential intercept 

coefficient, while the dummy variable times distance is called the differential slope 

coefficient (Gujarati 2003:306). 
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8   Data 

To increase understanding and facilitate replication of this thesis, the data will be described to 

the reader followed by a preliminary analysis. I will also discuss the risk of the data 

containing biases or otherwise being incorrect. Observations are from the countries in Table 

2, i.e., 

 

Table 2, 

Countries of observation 

Austria Germany Netherlands 

Belgium Greece Poland 

Bulgaria Hungary Portugal 

Canada Ireland Romania 

China Italy Slovakia 

Cyprus Japan Slovenia 

Czech Republic Latvia Spain 

Denmark Lithuania Sweden 

Estonia Luxembourg United Kingdom 

Finland Malta United States 

France   

 

 

The value of traded goods between countries is divided into import and export, and the data is 

taken from IMF’s Direction of Trade database (www.imf.org). I use the indices for import 

c.i.f., which means that the importing country pays the Cost of Insurance and Freight. The 

value of imports from EU27 plus the four largest economies outside the EU are extracted for 

all the observed EU27 countries. The values are all in current US dollars. 

 

The real exchange rate data is extracted from the United States Department of Agriculture’s 

Economic Research Service. The average real exchange rate during the relevant year is 

calculated using daily values of the nominal exchange rate and consumer price index. The 

variable measures how much the national currency is worth in one US dollar, which means 

that the value for United States is constant at the value of one (1). This should not be a 

problem, since the data is pooled and observations regarding the United States are simply 

observations that have a value of one in form of terms of trade. The value used is the 

exporters’ real exchange rate.  
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During the time period 1980 to 2005, there are countries forming, developing and declaring 

independence. For example the Baltic countries, now part of the European Union, had not 

gained independence in 1980. Therefore, there are fewer observations for the earlier years. 

This should not create a bias, because the countries observed in this thesis are representatives 

of international trade, and decide whom to trade with in the world market based on the 

structure of economies at that time. Therefore, these countries reflect the trading patterns for 

all the relevant years, and the inclusion of new countries should not be a problem. 

 

Population data is extracted from the Eurostat database for all European countries except 

France up until 1990, the OECD database for France 1980-1990 and the World Economic 

Outlook database (IMF) for Canada, China, Japan and United States. This is due to the 

missing of some data points in certain databases. 

 

The distance measure not only reflects the geographical distance between countries, but also 

trade-reducing factors such as transportation costs, differences in legal systems, 

administrative measures, markets structure, languages and monetary regimes (Grossman 

1998:30-31). The EU dummy variable catches some of this effect, but the distance variable 

will still include for example the reduction of tariffs. Since the 1980’s the world has seen a 

decline in tariffs (Dollar and Kraay, 2001:29), and since this is also a measure of global 

integration and a way of reducing mental distance between countries, this will also be 

captured in the distance measure. 

 

The measure of distance between the countries is calculated using the great circle distance, as 

in Sohn (2005:13), Wall (1999:35) and Nitsch (2000:1097). These measures are based on the 

distances between the capital cities of the observed countries. 
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8.1   Prel iminary Analysis of the Data  

To introduce the data to the reader, a preliminary analysis can be done using simple statistical 

tools. The development of international trade for the observed countries can be illustrated by 

the average import, which is calculated for each year, resulting in figure 2. 

 

 

 

This displays the increase in international trade from 1980. The flow of goods has not 

uniformly increased continuously, but the overall result is that international trade has more 

than tripled from 1980-2005. Although these results must not be considered absolute truths, 

since the decrease in 1995 for example could be caused by the first-time inclusion of many 

small economies in the sample, such as Bulgaria, Estonia, Latvia, Lithuania, Slovak Republic 

and Slovenia, which could statistically bring down the measure of average import for all 

countries. 
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9   Econometric Modelling 

The data used in this thesis will be estimated through different steps. First, the simplest 

version of the gravity equation, A, is estimated, only including the respective economic sizes 

of the countries and the bilateral distance between them. Moving on, both countries’ 

population size is added to the subsequent equation, B. In equation C, the dummy variable for 

EU is included, and for the last equation, D, the real exchange is added to finally include the 

relevant variables for this thesis.  

 

Through this procedure of step-by-step adding further variables, there is a higher possibility 

of noticing any mis-specification or multicollinearity on an early stage. Mathematically, the 

equations estimated are the following; 

 

A; 

ijijjiij DYYX lnlnlnln 321  

 

B; 

ijjiijjiij NNDYYX lnlnlnlnlnln 54321  

 

C; 

ijijjiijjiij EUNNDYYX 654321 lnlnlnlnlnln  

 

D; 

ijiijjiijjiij REREUNNDYYX lnlnlnlnlnlnln 7654321  

 

When having estimated the above models, I will continue with estimating a model including 

an interaction variable consisting of the EU dummy multiplied by distance. This will show if 

EU-membership has any additional effect on the importance of distance. This test is done 

because there are plausible effects of diminishing trade regulations when joining the EU 

which effects distance, and therefore the EU membership and distance measure interact. 

 

The following estimation will be used to investigate the effect of this interaction variable; 
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ijijij

iijjiijjiij

DEU

REREUNNDYYX

ln*

lnlnlnlnlnlnln

8

7654321
 

 

The null hypothesis for this study is that there are no significant changes in the distance 

coefficient through the observed years. 

 

0: 2005,32000,31995,31990,31985,31980,30H  

 

0: 2005,32000,31995,31990,31985,31980,31H  

 

The expected value of the distance coefficient 3 is significantly different from zero for all 

observed years. The null hypothesis states that the distance coefficient is not significantly 

different from year to year, while the alternative hypothesis states that the distance 

coefficients are significantly different from each other and from zero. The coefficients are 

expected to be significantly different from zero because both the null and alternative 

hypothesis assumes that they are statistically significant and influence the trade pattern. 

 

To test if there have been any significant changes in the importance of distance for adjacent 

years, this will be tested through the dummy variable alternative to the Chow test, described 

earlier. Mathematically, the following regression will be tested to acquire results on 

significant changes; 

 

ijiji

ijjiijjiij

DDummyDummyRER

EUNNDYYX

ln*ln

lnlnlnlnlnln

1097

654321
 

 

This implies that β9 is the different intercept coefficient and β10 is the different slope 

coefficient. If β10 acquires significance the distance coefficient is different for the two years. 

The intercept coefficient, β9, has no importance for this study, but should be a part of the 

equation so the different slope coefficient does not include the differences for intercept.



The Distance of Trade 

- A quantitative analysis of how the importance of distance has evolved in international trade - 

 

 

29 

The null hypothesis for the Chow test states that there are no significant changes in β10 when 

pooling two years observations; 

 

0: 100H  

0: 100H  

 

To complement the above testing between two subsequent years, I will also accumulate the 

data sets for the different years, creating a data set with panel data. To be able to separate 

between the different years, the data set will also include a dummy variable, Bxxxx, which takes 

on the value 1 for the year (xxxx) which it is indexed with, otherwise 0. This adds several 

more variables to our model; 

 

E: 

ijijijij

ijijijij

iijjiijjiij

DBBDBBDB

BDBBDBBDEU

REREUNNDYYX

)2005(200518200517)2000(200016200015)1995(199514

199513)1990(199012199011)1985(198510198598

7654321

lnlnln

lnlnln

lnlnlnlnlnlnln

 

 

Because of these year-specific variables, the data for coefficients β9 to β18 will only be 

included in the estimation for their respective year. Therefore if these coefficients acquire 

significance, the value of that coefficient together with the non-year-specific distance 

coefficient adds up to a distance coefficient specific for that period of time. 

 

The null hypothesis for model E is that the year-specific distance variable does not acquire 

significance; 

 

0: 18161412100H  

 

0: 18161412101H  

 

If the year-specific distance variable does acquire significance, this means that it is 

significantly different from the default distance values, which in the above case is the year 

1980. 
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By performing these estimations, the data will be tested first yearly with and without the 

distance-EU interaction variable. This will show if the estimations are reliable and to what 

extent the trade flow between these countries can be explained by our model. Also, it will 

through the possible significance and value of the distance coefficient give us a slight idea if 

and how the importance of distance has evolved over time. The Chow test will then show if 

the adjacent years are significantly different from each other. The last test, when pooling all 

data in one panel data set, will then test the yearly difference in the data by using the data for 

1980 as a reference year. 

 

With this approach, by estimating the years separately, testing difference for adjacent years 

and testing yearly against a reference year, the data will be tested in three different ways. This 

should enable us to conclude if the importance of distance has evolved over time and if so, 

how. 
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10   Results 

Results for all equations A, B, C and D are presented in this chapter. They are divided into 

sections following the different observed years, which will be commented separately. To 

facilitate comparison between the results of the different years, the last section consists of a 

summary for all D equations along with comments on the observed yearly changes. 

  

10.1   Results for 1980 

Table 3, 

Estimations of 1980 

Explanatory 

variables 

 

Model 

A B C D 

α 

 

 

-7,328*** 

    (0,574) 

-4,943*** 

    (0,822) 

-5,152*** 

    (0,838) 

-4,922 *** 

    (0,848) 

LnYi 

 

 

0,969*** 

    (0,027) 

1,157*** 

    (0,049) 

1,142*** 

    (0,050) 

1,151*** 

    (0,051) 

LnYj 

 

 

0,765*** 

    (0,026) 

0,907*** 

    (0,066) 

0,885*** 

    (0,068) 

0,885*** 

    (0,068) 

LnDij 

 

 

-0,962*** 

    (0,057) 

-0,901*** 

    (0,058) 

-0,871*** 

    (0,062) 

-0,880*** 

    (0,063) 

LnNi 

 

 

 -0,229*** 

    (0,052) 

-0,223*** 

    (0,052) 

-0,239*** 

    (0,053) 

LnNj 

 

 

       -0,172** 

    (0,076) 

          -0,155** 

       (0,077) 

         -0,157** 

      (0,077) 

EUij 

 

 

         0,204 

       (0,164) 

     0,222 

     (0,164) 

LnRERi 

 

 

           0,045* 

     (0,027) 

     

Numbers of 

observations 

    385       385       385       385 

R
2
 

 

 0,854     0,863     0,864     0,865 

Adjusted R
2
  0,853     0,861     0,861     0,862 

* Indicates significance at the 90% level, ** Indicates significance at the 95% level 

*** Indicates significance at the 99% level. 

 

For 1980 the estimates for the “classical” gravity equation, both countries’ GDP and the 

distance between them, are statistically significant and relatively stable. The distance measure 
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has the expected negative sign, and indicates a large influence on the pattern of trade. The 

exporting countries’ GDP influences the pattern of trade more than the importing countries’ 

GDP, and likewise for the value of the countries’ population. Both estimations of the 

influence of population acquire negative results consistent with the theoretical foundation.  

 

The coefficients for GDP change relatively much when the population variables are added to 

the regression. Otherwise there are not any large changes in the coefficients when adding 

more variables in model B, C and D, and they can thus be considered relatively stable. The 

constant acquires significant negative values, and although there is large variation, there is a 

concentration at about -5.   

 

Important to note is that the value of R
2
 and the adjusted R

2
 reach their highest value in 

equation D. This would mean that this is the equation with the highest explanatory power of 

these three. Although, the EU dummy is not statistically significant and the real exchange rate 

is only significant at the 90% level, which is confirmed by the adjusted R
2
 that does not 

change from equation B to C, but then changes in D. 
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10.2   Results for 1985 

Table 4, 

Estimations of 1985 

Explanatory variable 

 

Model 

A B C D 

α 

 

 

-6,751*** 

   (0,628) 

   -0,012 

    (0,982) 

-0,484 

    (0,970) 

    -0,550 

     (0,978) 

LnYi 

 

 

0,983*** 

    (0,029) 

1,118*** 

        (0,041) 

1,092*** 

    (0,040) 

1,085*** 

    (0,042) 

LnYj 

 

 

0,812*** 

    (0,031) 

1,344*** 

    (0,074) 

1,295*** 

    (0,074) 

1,294*** 

    (0,074) 

LnDij 

 

 

-1,142*** 

    (0,064) 

-1,236*** 

    (0,062) 

-1,152*** 

    (0,064) 

-1,151*** 

    (0,064) 

LnNi 

 

 

 -0,179*** 

    (0,043) 

-0,173*** 

    (0,043) 

-0,166*** 

    (0,045) 

LnNj 

 

 

 -0,649*** 

    (0,082) 

-0,619*** 

    (0,081) 

-0,618*** 

    (0,081) 

EUij 

 

 

  0,545*** 

    (0,127) 

0,555*** 

    (0,129) 

LnRERi 

 

 

         0,016 

      (0,029) 

     

Numbers of 

observations 

    409       409       409        409 

R
2
 

 

 0,825     0,853     0,859     0,860 

Adjusted R
2
  0,824     0,851     0,857     0,857 

* Indicates significance at the 90% level, ** Indicates significance at the 95% level, 

*** Indicates significance at the 99% level. 

 

The estimates for 1985 acquire relatively stable results, where the distance measure has the 

expected negative sign and nearly all variables are significant at the 99% level. Again, the 

population coefficients result in a negative correlation with imports, and that at the highest 

significance level. The EU is for this sample significant and has a stable value from equation 

C to D, along with a large positive influence on the pattern of trade. The real exchange rate 

this time shows no significance, indicating that the terms of trade has no effect in the long 

run. The yearly observations cancel out the effect of terms of trade that might occur in the 

short run. The R
2
 indicates high explanatory value for this equation, and just as the 

estimations for 1980, equation D acquires the highest explanatory power. 
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10.3   Results for 1990 

Table 5, 

Estimations of 1990 

Explanatory variable  

Model 

A B C D 

α 

 

 

-8,841*** 

    (0,569) 

-5,091*** 

    (0,742) 

-5,470*** 

    (0,744) 

-5,249*** 

    (0,751) 

LnYi 

 

 

0,972*** 

    (0,025) 

0,982*** 

    (0,037) 

0,941*** 

    (0,039) 

0,956*** 

    (0,040) 

LnYj 

 

 

0,865*** 

    (0,026) 

1,177*** 

    (0,046) 

1,125*** 

    (0,048) 

1,118*** 

    (0,048) 

LnDij 

 

 

-0,992*** 

    (0,058) 

-1,023***  

    (0,055) 

-0,968*** 

    (0,057) 

-0,970*** 

    (0,057) 

LnNi 

 

 

    -0,004  

   (0, 041) 

    0,021 

    (0,041) 

    0,004 

    (0,044) 

LnNj 

 

 

 -0,444*** 

    (0,055) 

-0,410*** 

    (0,056) 

-0,407*** 

    (0,055) 

EUij 

 

 

  0,356*** 

    (0,111) 

0,406*** 

    (0,114) 

LnRERi 

 

 

        0,050* 

    (0,027) 

     

Numbers of 

observations 

    412        412        412        412 

R
2
 

 

  0,865     0,883     0,886     0,887 

Adjusted R
2
   0,864     0,882     0,885     0,885 

* Indicates significance at the 90% level, ** Indicates significance at the 95% level, 

*** Indicates significance at the 99% level. 

 

For 1990 all estimates are significant except the population in the exporting country. The 

population for the exporting country is statistically significant and result in a negative signs, 

consistent with theory. The estimated coefficients for both the importing and exporting 

country’s’ GDP are positive and statistically significant, and has an important impact on the 

trade pattern. The real exchange rate that is added to the model last is only significant at the 

90% level, and has a relatively small impact on the amount traded. 
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The numbers of observations have increased in this sample and will continue to do that due to 

new countries adding to the list of observations. The values for R
2
 and adjusted R

2
 tell us that 

this model explains about 88 percent of the imports. 

 

10.4   Results for 1995 

Table 6, 

Estimations of 1995 

Explanatory variable 

 

Model 

A B C D 

α 

 

 

-7,417*** 

    (0,389) 

-7,197*** 

    (0,659) 

-7,443*** 

    (0,667) 

-7,461*** 

    (0,667) 

LnYi 

 

 

0,963*** 

    (0,018) 

0,925*** 

    (0,031) 

0,891*** 

    (0,034) 

0,896*** 

    (0,035) 

LnYj 

 

 

0,887*** 

    (0,019) 

0,928*** 

    (0,035) 

0,889*** 

    (0,039) 

0,884*** 

    (0,039) 

LnDij 

 

 

-1,223*** 

    (0,044) 

-1,242***  

    (0,045) 

-1,217*** 

    (0,046) 

-1,212*** 

    (0,047) 

LnNi 

 

 

     0,060 

    (0,038) 

        0,085** 

    (0,040) 

        0,079** 

    (0,040) 

LnNj 

 

 

    -0,067 

    (0,048) 

   -0,041 

    (0,050) 

   -0,037 

    (0,050) 

EUij 

 

 

           0,239** 

     (0,110) 

        0,271** 

    (0,115) 

LnRERi 

 

 

      -0,020 

    (0,021) 

     

Numbers of 

observations 

    694        694        694        694 

R
2
 

 

  0,881     0,882      0,882     0,883 

Adjusted R
2
   0,880     0,881      0,881     0,881 

* Indicates significance at the 90% level, ** Indicates significance at the 95% level, 

*** Indicates significance at the 99% level. 

 

The estimations for 1995 are less significant than the estimations for 1990. The results show 

that the importing country’s population has no explanatory power in the choice of trading 

partner, and the exporting country’s population is not significant in our model B, and only 

significant at the 95 % level in model C and D. The significant estimations for population, 

exporting country model C, are this time positive, which is unexpected and in conflict with 
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the theoretical background of the gravity model. The estimations for GDP change 

significantly both from model A to B and from B to C, when including values for population 

and the EU dummy variable respectively.  

 

For this sample the EU dummy variable is significant both in model C and D, at 95 % level of 

significance. It acquires a positive value, which corresponds well with that a highly integrated 

area that favours trade within the area. The real exchange rate is in this sample not significant 

and thus does not provide any explanatory power. 

 

Observing the R
2
 and adjusted R

2
 values in the 1995 sample, there is little or no change from 

one model to the other. In all earlier models there was at least some more explanatory power 

when the model was expanded to B, C and D, but not the case this time. The R
2
 and adjusted 

R
2
 values are stable around 88 % explanatory power and this is also confirmed by the fact that 

the added variables are not significant at all or only at the 95 % level. 
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10.5   Results for 2000 

Table 7, 

Estimations of 2000 

Explanatory variable 

 

Model 

A B C D 

α 

 

 

-7,657*** 

    (0,371) 

-9,933*** 

    (0,553) 

-10,112*** 

    (0,575) 

-10,179*** 

    (0,571) 

LnYi 

 

 

1,007*** 

    (0,017) 

0,903*** 

    (0,031) 

0,883*** 

    (0,036) 

0,902*** 

    (0,036) 

LnYj 

 

 

0,909*** 

    (0,019) 

0,792*** 

    (0,035) 

0,768*** 

    (0,040) 

0,746*** 

    (0,040) 

LnDij 

 

 

-1,260*** 

     (0, 041) 

-1,281***  

    (0,041) 

-1,266*** 

    (0,043) 

-1,248*** 

    (0,043) 

LnNi 

 

 

 0,141*** 

    (0,036) 

0,157*** 

    (0,038) 

0,131*** 

    (0,039) 

LnNj 

 

 

 0,169*** 

    (0,042) 

0,187*** 

    (0,045) 

0,203*** 

    (0,045) 

EUij 

 

 

       0,113 

    (0,099) 

           0,216** 

    (0,102) 

LnRERi 

 

 

   0,075*** 

    (0,050) 

     

Numbers of 

observations 

    799       799       799       799 

R
2
 

 

 0,879     0,884     0,884     0,886 

Adjusted R
2
  0,879     0,883     0,883     0,885 

* Indicates significance at the 90% level, ** Indicates significance at the 95% level, 

*** Indicates significance at the 99% level. 

 

 

The estimates for the year 2000 include the largest amount of significant variables so far. The 

coefficients for GDP change significantly when adding population for both countries and then 

stabilize. This is also the fact for the R
2
 and adjusted R

2
 values, which can confirm a stable 

model. All added variables are significant, except the EU dummy in model C, and this time 

both coefficients for population carry a positive, unexpected sign, meaning that population in 

this sample has a positive impact on the pattern of trade both for the importer and exporter. 

 

The change in the EU dummy from not significant to significant when going from model C to 

model D causes questions of its importance, and will be discussed later on. The distance 
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measure is highly significant at all times and attains stable values very close to each other, 

and from this year one can conclude that distance has the largest impact on trade when 

comparing the different variables. The GDP measures also acquire rather large highly 

significant estimates, which is according to theory. 

 

10.6   Results for 2005 

Table 8, 

Estimations of 2005 

  

Model 

Explanatory variable 

A B C D 

α 

 

 

-7,401*** 

    (0,389) 

-10,208*** 

    (0,534) 

-11,095*** 

    (0,709) 

-11,037*** 

    (0,705) 

LnYi 

 

 

0,971*** 

    (0,018) 

0,821*** 

    (0,036) 

0,799*** 

    (0,038) 

0,833*** 

    (0,039) 

LnYj 

 

 

0,883*** 

    (0,019) 

0,674*** 

    (0,040) 

0,645*** 

    (0,043) 

0,643*** 

    (0,042) 

LnDij 

 

 

-1,244*** 

    (0,040) 

-1,275***  

    (0,040) 

-1,238*** 

    (0,044) 

-1,234*** 

    (0,044) 

LnNi 

 

 

 0,185*** 

    (0,039) 

0,218*** 

    (0,043) 

0,184*** 

    (0,044) 

LnNj 

 

 

 0,274*** 

    (0,047) 

0,309*** 

    (0,050) 

0,311*** 

    (0,050) 

EUij 

 

 

        0,185* 

    (0,098) 

       0,197** 

    (0,097) 

RERi 

 

 

            0,061*** 

    (0,018) 

     

Numbers of 

observations 

    805        805        805        805 

R2 

 

 0,864     0,873     0,874     0,875 

Adjusted R2  0,864     0,872     0,873     0,874 

* Indicates significance at the 90% level, ** Indicates significance at the 95% level, 

*** Indicates significance at the 99% level. 

 

These estimations above for 2005 have much in common with the estimations in the previous 

table, those for 2000. The distance measure is stable around 1,2 and with a negative sign, and 
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as all the other observed years the R
2
 and adjusted R

2
 values change significantly from model 

A to model B and after that add a little explanatory power for the variables added. 

 

Both GDP measures stabilize after model B and show that the exporting country’s GDP 

positively affects the pattern of trade significantly more than the importing country’s GDP.  

Also, both estimations of the population coefficient result in significant positive coefficients 

with some impact on trade, but not to the same degree as GDP. The population coefficient 

estimations are at this point both highly significant and positive, contradictory to theory. 

Another significant change from earlier analyzed years is the highly significant real exchange 

rate, which still has small impact on the trade pattern, but for this sample is highly significant. 

The dummy variables for EU is significant in both models, although more so in the last 

model. The EU variable once again shows that it has a slightly positive impact on the amount 

traded between countries.  
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10.7   Results for 1980-2005 

To facilitate comparison between the different years, below in table 8 is a summary of the D 

models for the different years. 

 

Table 9, 

Estimations of model D 1980-2005 

Explanatory 

variable 1980 1985 1990 1995 2000 2005 

α -4,922 *** 

 (0,848) 

-0,550 

(0,978) 

-5,249*** 

(0,751) 

-7,461*** 

(0,667) 

-10,179*** 

(0,571) 

-11,037*** 

(0,705) 

LnYi 

 

1,151*** 

  (0,051) 

1,085*** 

(0,042) 

0,956*** 

(0,040) 

0,896*** 

(0,035) 

0,902*** 

(0,036) 

0,833*** 

(0,039) 

LnYj 

 

 

0,885*** 

  (0,068) 

1,294*** 

(0,074) 

1,118*** 

(0,048) 

0,884*** 

(0,039) 

0,746*** 

(0,040) 

0,643*** 

(0,042) 

LnDij 

 

 

-0,880*** 

  (0,063) 

-1,151*** 

(0,064) 

-0,970*** 

(0,057) 

-1,212*** 

(0,047) 

-1,248*** 

(0,043) 

-1,234*** 

(0,044) 

LnNi 

 

 

-0,239*** 

  (0,053) 

-0,166*** 

(0,045) 

0,004 

(0,044) 

    0,079** 

(0,040) 

0,131*** 

(0,039) 

0,184*** 

(0,044) 

LnNj 

 

 

  -0,157** 

  (0,077) 

-0,618*** 

(0,081) 

-0,407*** 

(0,055) 

-0,037 

 (0,050) 

   0,203*** 

(0,045) 

0,311*** 

(0,050) 

EUij 

 

 

   0,222 

  (0,164) 

0,555*** 

(0,129) 

0,406*** 

(0,114) 

    0,271** 

(0,115) 

  0,216** 

(0,102) 

 0,197** 

(0,097) 

LnRERi 

 

 

   0,045* 

  (0,027) 

    0,016 

(0,029) 

  0,050* 

(0,027) 

-0,020 

(0,021) 

0,075*** 

(0,050) 

   0,061*** 

(0,018) 

       

N   385  409  412  694  799  805 

R
2
      0,865     0,860     0,887     0,883     0,886     0,875 

Adusted R
2
      0,862     0,857     0,885     0,881     0,885     0,874 

* Indicates significance at the 90% level, ** Indicates significance at the 95% level 

*** Indicates significance at the 99% level. 

 

 

The summary table shows that population is significant in all but one year each. One 

interesting thing to note is that the coefficients for population were both negative in the first 

years observed which corresponds to theory, but then later changed to have a positive, not 

consistent with theory, impact on the pattern of trade. 
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The coefficients for GDP all show positive signs, and mostly evolve around the value one (1). 

In 4 out of 6 years observed, the exporting country’s GDP has a larger impact on trade 

decisions than the importing country’s GDP. 

 

In addition to the evolving measures of population, the dummy variable for intra-EU trade is a 

variable that also has evolved with the different samples. From not even significant in the 

1980’s it has been significant since then, but the relatively larger impact on trade in 1985 

decreased in impact during the subsequent four observed years. The variable most 

inconsistent is clearly the real exchange rate, which is both negative and positive and acquires 

different significance levels or is not significant at all. Although, the two last observed years 

indicate a high significance and values close to each other. 

 

The R
2
 and adjusted R

2
 values reach high explanatory values for all years, and although some 

coefficients differ in significance and sign from model to model and year to year, the R
2
 

values are constantly good. 

 

Table 9 also shows that the importance of distance acquires varying estimates for the different 

years. There are larger differences from 1980 to 1995 and thereon the coefficient changes 

relatively little compared to the earlier years. Also, there is a trend of increasing negative 

influence, only obstructed considerably by the value for 1990, where it decreases compared to 

1985. The value for 2005 also obstructs the trend, although only by a minor decrease. 
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10.8   Results with interaction variable  

Test with interaction variable EUij*LnDij are shown below in table 10. 

 

Table 10, 

Estimations 1980-2005 with interaction variable 

Explanatory 

variable 1980 1985 1990 1995 2000 2005 

α 

 

-4,844*** 

  (0,854) 

0,063 

(1,001) 

-5,138*** 

  (0,759) 

-7,202*** 

  (0,670) 

-9,779*** 

  (0,590) 

-14,002*** 

   (0,838) 

LnYi 

 

1,153*** 

 (0,051) 

1,116*** 

 (0,044) 

0,962*** 

(0,040) 

0,909*** 

 (0,035) 

0,920*** 

 (0,036) 

 0,816*** 

  (0,040) 

LnYj 

 

0,889*** 

 (0,068) 

1,325*** 

 (0,074) 

    1,124*** 

(0,048) 

0,901*** 

 (0,040) 

0,767*** 

 (0,041) 

 0,630*** 

  (0,043) 

LnDij 

 

-0,892*** 

  (0,065) 

-1,224*** 

  (0,070) 

-0,998*** 

(0,064) 

-1,267*** 

  (0,050) 

-1,306*** 

  (0,048) 

 -1,131*** 

  (0,081) 

LnNi 

 

-0,238*** 

  (0,053) 

-0,184*** 

  (0,045) 

0,002 

(0,044) 

  0,080** 

 (0,040) 

0,125*** 

 (0,039) 

 0,187*** 

  (0,044) 

LnNj 

 

-0,160** 

   (0,077) 

-0,646*** 

  (0,082) 

-0,411*** 

(0,056) 

  -0,049 

  (0,050) 

0,184*** 

 (0,045) 

 0,324*** 

  (0,050) 

EUij 

 

  -1,162 

  (1,826) 

-3,007*** 

  (1,417) 

-0,752*** 

(1,170) 

  2,765*** 

  (1,077) 

 -1,822** 

 (0,812) 

   1,390* 

  (0,782) 

LnRERi 

 

   0,046* 

  (0,027) 

   0,013 

  (0,029) 

0,050* 

(0,027) 

  -0,018 

  (0,021) 

0,072*** 

 (0,019) 

   0,053*** 

   (0,019) 

EUij * Dij 

 

   0,204 

  (0,268) 

0,495** 

  (0,196) 

0,158 

(0,159) 

  0,416*** 

  (0,147) 

  0,280** 

 (0,111) 

  -0,156 

  (0,101) 

       

N   385  409  412  694  799  805 

R
2
      0,865     0,860     0,887     0,883     0,886     0,875 

Adjusted R
2
      0,862     0,857     0,885     0,881     0,885     0,874 

* Indicates significance at the 90% level, ** Indicates significance at the 95% level 

*** Indicates significance at the 99% level. 

 

The differences from the regressions presented previously in table 9 are that the EU 

membership coefficients have risen unanimously. The new interaction variable only 

marginally affects the previous distance results, which only change slightly. Interesting to 

note is that the EU membership variable in four of the observed six years is negative, and that 

the interaction variable only acquires significance in half of the observed years. 
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10.9   Hypothesis test ing 

By gathering two subsequent observations in time, adding the dummy variable and interaction 

variable as described earlier, the following results are acquired; 

 

Table 11, 

Hypothesis testing 

Explanatory 

variable 1980-1985 1985-1990 1990-1995 1995-2000 2000-2005 

α -4,011*** 

(0,677) 

 

2,356*** 

(0,703) 

-7,493*** 

(0,611) 

-9,186*** 

(0,492) 

-10,509*** 

(0,463) 

LnYi 1,103*** 

(0,032) 

 

1,014*** 

(0,028) 

0,917*** 

(0,026) 

0,899*** 

(0,025) 

0,871*** 

(0,026) 

LnYj 

 

 

1,073*** 

(0,051) 

1,171*** 

(0,041) 

0,967*** 

(0,031) 

0,814*** 

(0,028) 

0,700*** 

(0,029) 

LnDij 

 

 

-0,856*** 

(0,059) 

-1,127*** 

(0,058) 

-0,973*** 

(0,057) 

-1,229*** 

(0,043) 

-1,239*** 

(0,039) 

LnNi 

 

 

-0,187*** 

(0,033) 

-0,078*** 

(0,030) 

0,048 

(0,030) 

0,108*** 

(0,028) 

0,155*** 

(0,029) 

LnNj 

 

 

-0,374*** 

(0,056) 

-0,474*** 

(0,046) 

-0,180*** 

(0,038) 

0,095*** 

(0,033) 

0,252*** 

(0,033) 

EUij 

 

 

0,437*** 

(0,102) 

0,457*** 

(0,086) 

0,317*** 

(0,083) 

0,226*** 

(0,076) 

0,227*** 

(0,066) 

LnRERi 

 

 

0,026 

(0,020) 

0,050*** 

(0,019) 

0,028* 

(0,017) 

0,048*** 

(0,014) 

0,069*** 

(0,013) 

Dummy 2,332*** 

(0,615) 

 

-2,079*** 

(0,590) 

1,619*** 

(0,512) 

0,264 

(0,411) 

-0,312 

(0,392) 

Dummy * 

LnDij 

 

-0,332*** 

(0,081) 

 

0,181*** 

(0,078) 

-0,239*** 

(0,068) 

0,001 

(0,055) 

-0,005 

(0,052) 

      

N 794 821 1107 1494 1605 

R
2
 0,858 0,874 0,883 0,883 0,883 

Adjusted R
2
 0,856 0,873 0,882 0,882 0,882 

* Indicates significance at the 90% level, ** Indicates significance at the 95% level 

*** Indicates significance at the 99% level. 

 

Based on these values from the different models and years, the null hypothesis with a constant 

distance coefficient can be rejected. Although, the change only occurs from 1980 to 1995. 
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From 1995 to 2005 the importance of distance remains unchanged. The table above shows for 

example that the importance of distance in 1980 is -0,856 and then it changes in 1985 to 

(-0,856+ (-0,332)) = -1,188. These results are alike the estimations we acquire when 

regressing one year at a time, with some modifications. The main objective with the above 

regression is to test if there has been any significant change from year to year, and those 

results are the most important in the table above. Since the interaction variable does not 

acquire significance after 1995, the changes in the importance of distance are very small or 

non-existing thereafter. 

 

As a reminder, the dummy variable called the “different intercept coefficient” in the Chow 

test only has the task of controlling for the value for the intercept; by excluding this dummy 

the interaction variable would be biased. But the estimated value for the dummy variable is 

not relevant, since it only is a prolonging of the estimated slope. 
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10.10   Panel data test  

Through estimating the data as a panel, the possible changes in the importance of distance are 

analyzed against a reference year, here represented by 1980=LnDij. The results are presented 

below in Table 12. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For this estimation only the latter distance variables acquire the highest level of significance. 

The estimate for 1985 is significant at the 90% level, indicating that it is significantly 

different from the value for 1980, while the distance estimate for 1990 is not. The reference 

distance variable (LnDij) for 1980 acts as a base to which the other distance estimates add to, 

resulting in a value for each specific year. 

 

Table 12, 

Panel data test 

Explanatory 

variable                 Value  Explanatory variable Value 

α -8,580*** 

              (0,509) 

 B1985      1,064* 

    (0,615) 

LnYi -0,958*** 

              (0,017) 

 B1990     -0,221 

    (0,603) 

LnYj 

 

-0,874*** 

             (0,020) 

 B1995 

 

  1,280** 

    (0,530) 

LnDij 

 

-0,962*** 

             (0,059) 

 B2000 

 

   -1,542** 

(0,518) 

LnNi 

 

             -0,029 

              (0,018) 

 B2005 

 

   -1,313** 

     (0,546) 

LnNj 

 

             -0,023 

              (0,023) 

 B1985*LnDij -0,157* 

(0,081) 

EUij 

 

             -0,549 

              (0,411) 

 B1990*LnDij      -0,053 

(0,079) 

RERi 

 

-0,054*** 

             (0,009) 

 B1995*LnDij -0,277*** 

     (0,070) 

EUij * LnDij 

 

              -0,102* 

             (0,056) 

 B2000*LnDij -0,280*** 

(0,069) 

   B2005*LnDij 

 

-0,304*** 

(0,072) 

     

N 3508    

R
2
 0,871    

Adjusted R
2
 0,871    

    * Indicates significance at the 90% level, ** Indicates significance at the 95% level, 

*** Indicates significance at the 99% level. 
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As an example the importance of distance in 1995 is; 

 

239,1)277,0(962,0

)1995(ijij LnDLnD
 

 

Figure 3 below illustrates the distance coefficients to facilitate comparison. 

 

 

 

 

Illustrating the distance variables the solid line connects the coefficients of distance taken 

from Table 12 and the dotted line represents the linear trend. This clearly shows that the 

importance of distance has increased, toward having a larger negative effect on trade. 

 

The yearly dummy variables include all yearly variation not covered by the interaction 

variables for example such yearly variations as business cycles. The other variables that act as 

the base for the gravity model, GDP for importing and exporting country, also both acquire 

significance, whilst the population variable for both exporting country and importing country 

does not.  
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The EU dummy, which has had large variation but nonetheless been significant in the 

previous equations, does not acquire significance this time. Although, the interaction variable 

EU*LnDij also varied earlier in both value and significance, and here acquires weak 

significance. 

 

The estimation overall acquires high explanatory power, successfully recognizing the 

previous equations. This estimation’s high explanatory power together with the significant 

distance variables, we can with a large amount of certainty reject the null hypothesis that the 

yearly distance coefficients are equal to zero. 
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10.11   Multicoll inearity  

When testing model A, B, C and D often there occurred significant change in the values of 

GDP when adding the variable for population. This could indicate multicollinearity and must 

therefore be tested. To do this the variance inflation factor (VIF) for the variables are 

extracted from the regressions and analyzed. This will prove if the observations are correlated 

with each other, or if they in fact are significant by themselves. VIF values that are above 10 

can exhibit a problem with multicollinearity (Chatterjee and Price, 1991). None of the VIF 

reported for the samples estimates are above 10, which means that there is little or no problem 

with multicollinearity for the relevant models. 

 

Of course the models testing interaction variables exhibit high VIF values because of the 

correlation between the ordinary variables and the interaction variables. However, the other 

variables which are not included in any interaction variables can be considered safe from 

multicollinearity according to our VIF numbers, see Table 13 below. These results are from 

the last estimation using panel data and year-specific dummy variables. 

 

Table 13, 

VIF-values on panel data 

  

   

Variable VIF-value  Variable VIF-value 

LnYi 4,349  B1990 153,568 

LnYj 5,152  B1995 181,147 

LnNi 4,022  B2000 191,919 

LnNj 4,580  B2005 214,664 

Intra EU 153,309  B1985 * LnDij 158,787 

LnRERi 1,113  B1990 * LnDij 153,853 

EU * LnDij 142,272  B1995 * LnDij 176,433 

LnDij 10,262  B2000 * LnDij 185,098 

B1985 158,568  B2005 * LnDij 206,763 
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11   Analysis 

Studying the results we first of all have to take the high explanatory degree of these 

regressions in consideration. This simplifies further analysis because then we can with a large 

amount of certainty say that these are the characteristics and the development of international 

trade. 

 

The focus of this thesis is the importance of distance in international trade. The results show 

that the effect of distance has not remained unchanged from 1980 to 2005. On the other side, 

there has been no one-way undisrupted movement. The estimated distance coefficients show 

negative and plausible numbers and there is a movement toward having a larger negative 

effect on trade in the latter observed years. This is illustrated in Figure 3. Also, if we divide 

the results into two parts, 1980-1995 and 1995-2005, the latter period has a larger negative 

mean than the earlier one. When performing the Chow test there is no significant change in 

the latter period, which very likely is caused by the small differences in the distance 

coefficient which we can observe in the panel data estimation. The expanded tests with panel 

data also prove that distance has changed over time, evidentially confirming that it has not 

remained unchanged since the 1980s. Through the panel test, we again acquire evidence that 

the importance of distance has had an increasing negative effect on trade from 1980 to 2005, 

with the exception of the decreasing, but insignificant, interaction variable B1990*LnDij. The 

only decrease in importance of distance occurs 1990, which is consistent through all tests. 

 

These results actually tell us that the in the latter observed years, the importance of distance 

has had a larger negative effect on trade than in the 1980s. This means that countries have 

been more reluctant to trade with countries farther away than the ones that are relatively near. 

This might not be what one might have expected due to the increased interaction all over the 

world and the many discussions about the increasing globalization. Along with increased 

interaction and trade it would be logical to conclude that the distance is of lesser importance 

today when deciding whom to trade with. This study challenges this conception and finds 

evidence that distance today actually is of greater importance. 

 

 A reminder might here be in place, which is that the distance measure also includes various 

barriers to trade as well as transportation costs. Since the world has experienced a decrease in 
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barriers to trade and falling transportation costs (Baier and Bergstrand 2001:23), these 

changes in the trade possibilities can have spurred regional cooperation in Europe rather than 

favouring larger international movements. Since this is not reflected clearly in the EU 

variable, the case could be that the increase in trade favours the whole European region, 

independent of whether or not the country is a member of the EU. This could also be the 

result of importers in Europe importing large amounts of goods to act as the supplier for other 

companies in Europe, which could be more efficient than if every country were to import the 

goods themselves from distant producers. 

 

Regional cooperation often goes hand in hand with reduced barriers to trade within the region 

and larger barriers towards countries outside the region. This is referred to as trade creation 

(Viner 1950), where countries join a customs union creating more trade between them. The 

other side of trade creation is trade diversion (Viner 1950). In this case trade would be 

diverted from the countries outside of the European Union due to the creation of a more 

efficient trade between member countries due to customs. This accelerates intra-regional trade 

and hinders trade on a more international scale. The results from this study show that the 

distance has become more important, indicating that regional trade has benefitted at the 

expense of long-distance trade. 

 

This development could also be seen when examining the results of the EU dummy variable 

used in the study. The earliest result of 1980 shows no significant effect on trade whether or 

not countries are included in the EU. For the remaining yearly estimations the EU dummy 

variable is significant and positive, but exhibits a clear decreasing trend. So according to the 

yearly estimations the effect of trade between EU countries has developed from not 

significant to significant but with a decrease in importance from 1985 to 2005. If we also 

include the estimations with the interaction variable in the analysis, we acquire less clear 

results. For the year 1980 the estimations are still insignificant, but three of the remaining five 

years acquire negative values for the dummy variable. However, these negative values are 

offset by the interaction variable, which is positive. The interaction variable shows us how 

much more or less important distance is between EU countries. So for the three years that 

acquire significance, 1985, 1995 and 2000, the interaction variable has two functions. 
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First, it decreases the negative impact of the distance variable on imports. As an example, for 

1985 the impact of distance on imports between EU countries can be calculated using the 

coefficients for the distance variable and the interaction variable, 

 

729,0495,0224,1)*( ijij LnDEULnD  

 

Accordingly, if a country imports goods from another EU country, distance is of lesser 

importance than if the trade would take place between countries where one or both are not 

members of the EU. 

 

Second, the interaction variable can explain the high variation and negative values for the EU 

dummy. Because in this case when calculating the effect of EU membership on trade, we 

have to consider the fact that the interaction variable includes much of the effect earlier 

reflected in the EU dummy variable. For example the increase in trade due to EU membership 

between two countries in 1985 we use the coefficient for the EU dummy, and add the 

interaction variable multiplied by the distance (in kilometres) between the two countries. This 

offsets the negative effect of the dummy variable and we can conclude that EU membership 

has a positive impact on trade, and that distance between EU countries is of lesser importance 

than between countries outside of the EU when choosing whom to trade with. 

 

Estimations for GDP are all positive and significant, and both the overtime importance of the 

exporting countries’ GDP and the importing countries’ GDP are decreasing. The exporting 

country’s GDP exhibits a stronger decrease. The decrease in the importing country’s GDP 

variable could indicate that in the earlier studied years large economies imported more than 

smaller economies. Overall, the values indicate that trade has developed toward including 

more trade between smaller economies than before. I will return to the GDP measure in a 

while, when analyzing it together with population. 

 

When analyzing the population coefficients alone, importance of exporting and importing 

countries’ population has evolved from an, expected and consistent with theory, negative 

effect, towards a positive effect in the latter observed years. This would imply that trade 

between smaller countries was relatively more important in the 1980s and early 1990s, and 

later evolved toward larger countries trade more with each other. An explanation to this could 
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be the increased specialization in the world and the human nature of heterogenic tastes. 

Earlier, large countries could produce the necessary goods for its population and also did so, 

and may have traded the surplus. Today, people have a larger taste for variety, demanding 

more diversified goods. And analyzing the supply side, this could be caused by countries 

becoming more specialized in producing goods, consistent with Ricardo’s theory of 

comparative advantage. 

 

People demand more goods from other parts of the world because of expanded preferences. 

And when there is a demand, there will eventually be a supplier of the demanded product. So 

this study implies that large countries have gone from being relatively autonomous towards 

being more open and trading more with other countries. Smaller countries have thus for a 

longer time traded relatively more with other small countries, due to the fact that they do not 

have the same ability to be self-sufficient. 

 

The fact that population estimates in the latter part of the analyzed periods are positive does 

not actually have to be inconsistent with theory. Although Anderson in earlier studies found 

that population elasticities are usually around –0,4 (1979:106), the change towards larger 

countries trading more considered above can still be true. Theory tells us that trade shares 

decrease with the size of the population. However, in this study, China could be a large 

weight biasing the results, due to its opening up in the beginning of 1980, and its rapid 

development in international trade since then. 

 

The study includes GDP to measure the size of the economy and population as a measure of 

the labour force. As a note on estimation results for these two variables, it would be 

interesting to combine these variables into GDP per capita, a measure of the wealth of the 

country. According to our findings that the effect of economic size has decreased and the size 

of the population has moved from a negative effect on trade toward a positive effect, the ratio 

of GDP per capita decreases. If we disregard the earlier discussions about China acting as a 

large bias, another possible explanation appears. Although not scientifically proven in this 

thesis, this could give an indication of increased trade with and between poorer countries, 

called North-South trade. The increase is both in import and export, but mostly in export since 

those numbers show the clearest trend. 
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The last added variable in estimating the regressions, the real exchange rate shows low or 

non-existing significance level. The estimated numbers for the significant variables, on the 

other hand, are relatively plausible. The low significance in the early years could be a 

consequence of the lower speed of communications and interaction around the world, and also 

due to the relatively smaller supply, comparing to the latter years. With large countries later 

opening up, for example China, combined with improved communications, decisions can be 

taken more swiftly and negotiations can be undertaken from anywhere, making it easier to 

take the exchange rate into consideration when deciding whom to trade with. With the 

relatively slower communications in the past, one had to go through more trouble to establish 

trade with partners around the world, and the relatively rapid changes that can occur in the 

exchange rate could not be taken into consideration by investors. 

 

Through the panel data, we can again observe that the importance of distance has changed 

from 1980 to 2005, a clear negative trend when looking at Figure 3. The results for GDP both 

for importing and exporting country is significant and positive, depicting that trade between 

large countries has become more important. On the other hand, the population coefficients 

show weak significance for the exporting country and are not significant for the importing 

country. This could be due to the varying values that we earlier observed in the yearly 

regressions. When pooling these into one data set, the many different values results in one 

insignificant or weakly significant value. 

 

It is plausible that this is the same phenomenon that has occurred with the EU dummy 

variable. For the yearly estimations the variable acquires significance for five out of six 

estimations, but since it changes over time and is not year-specific in the panel data it does not 

acquire significance. This could also be said for the interaction variable, although 

insignificant more often than the EU dummy variable. But since the interaction variable 

acquired varying results and significance, it is not surprising to see that it is insignificant 

when estimating the panel data. 

 

Overall, the R
2
 values show a high degree of explanation and support the thesis that distance 

has changed over time. By estimating distance in the above different ways, resulting in the 

same conclusion, that it has changed over time, we can with a large amount of certainty 

conclude that that is the case. 
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12   Conclusion 

This essay has focused on the importance of distance in international trade. I use empirical 

data combined with three different tests of variable stability, which minimizes the possibility 

of single incorrect observations disrupting the result. 

 

Studying the effects of distance in international trade has been included in different papers 

and studies, but never has the evolution of the importance of distance in international trade 

been analyzed. Trade has a long history due to peoples’ differences in preferences, which 

enables us to acquire a higher utility by exchanging goods. Society today, with increasing and 

faster communications and interactions all across the world, lends one to ask how the 

importance of distance in international trade has developed. 

 

This thesis uses the gravity model to estimate the effects of distance on trade, and extends it 

with estimates for population, EU membership and the real exchange rate. Data was used 

from the EU27 countries’ imports due to the good available measurements and because the 

European Union is a highly integrated economic area, fitting the model to examine the 

importance of distance in trade. The observed time frame was 1980 to 2005. 

 

The estimated results in this study were mostly stable and significant, suggesting that the 

importance of distance in international trade has changed over time. The negative effect of 

distance on trade has increased over time, decreasing trade with partners far away and 

increasing trade at the regional level. The study also concludes that the pattern of trade has 

evolved from countries with a relatively small labour force trading more with each other to 

acquire all the necessary goods, toward the exact opposite where countries with a large labour 

force trade more with each other. This is probably largely influenced by the inclusion of 

China with whom trade has expanded greatly during the observed period. The size of the 

economy also has a positive effect on trade, although this effect has decreased through the 

years. 
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This study contributes to the economic study of international trade by estimating how the 

importance of distance has evolved. When analyzing trade patterns in this way it is inevitable 

to brush against other fields of study in international trade, such as trade creation and 

diversion, how regional trade and long-distance trade has evolved, if countries today have 

become more specialized since 1980 etc. This study does not give any clear answers to these 

questions, since the scope of it is how distance has evolved. 

 

This study has therefore with purpose left some questions unanswered, and hopefully this will 

give inspiration to further research on international trade patterns. Lengthening the time 

period, changing or expanding the countries of observation and having access to a larger 

database could give further answers to how trade patterns have evolved, hopefully with more 

and other important results being obtained. 
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