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Abstract 

There has been much research regarding Trade Immigrant link for different countries, 

states and provinces which reveal that Immigration impacts bilateral Trade positively. 

In this study the Trade –Immigrant for Sweden for a period of 2000-2011 for 184 

trading partners has been tested which shows that trade and Immigration have positive 

relationship. Using random effect model, with every 10% increase in Immigrants, 

there is 4.0% increase in imports and 4.4% increase in exports of Sweden from 

particular trading partner. 

In second hypothesis of the study Trade-Emigrant link for Sweden and its 185 trading 

partners has been checked in cross country sample for year 2010.To the best of my 

knowledge, this study is first to test the Trade-Emigrant link for Sweden. The results 

show that there is positive link between trade and Emigration from Sweden. An 

extended Gravity Model has been used in this study. Using ordinary least square 

method, with every 10% increase in Emigrants, there is 7.2% increase in imports and 

4.3% increase in exports of Sweden for that particular trading partner. 

Keywords: Trade, Immigration, Emigration, An extended Gravity Model, Panel Data, 

Sweden 

 

 

 

 

 

 



                Empirical Analysis of Immigration, Emigration and Trade in Sweden Page 3 

 

Contents 

1.Introduction ...................................................................................................... 4 

2.Thesis Statement ............................................................................................... 6 

3.Theoretical Framework .................................................................................... 6 

4.Earlier Studies ................................................................................................. 11 

5.Gravity Model .................................................................................................. 15 

6.Methodology .................................................................................................... 18 

7.Data ................................................................................................................. 20 

8.Econometric Modeling ..................................................................................... 24 

9.Results ............................................................................................................. 26 

9.1 Breusch Pagan Test ................................................................................... 26 

9.2 Hausman Specification Test....................................................................... 26 

9.3 Diagnostic Tests for Panel Data and Cross Sectional Data ........................ 26 

9.4 Results for Trade Immigrant Link (Random Effect Method) .................... 27 

9.5 Results for Immigrant trade link (FEM) ................................................... 28 

9.6 Results for trade Emigrant link: (OLS) ..................................................... 30 

Results for combined Effect of Immigrants (FBP) and Emigrants on Trade .. 30 

10. Comparison with other Studies: .................................................................... 32 

11.Conclusion ..................................................................................................... 32 

13. Appendices .................................................................................................... 34 

Data sources .................................................................................................... 34 

Regression Results on Gretl ............................................................................ 34 

Panel Data Estimation Possibilities ................................................................. 37 

References ....................................................................................................... 50 

 



                Empirical Analysis of Immigration, Emigration and Trade in Sweden Page 4 

 

1. Introduction 

Globalization has reduced the distances around the globe and people can move to 

different countries and have better information about labor markets, living standards, 

educational opportunities, financial stability, working conditions, demand for labor in 

home country and rest of the world. Desire to have better living standard and 

economic well-being urges them to migrate from less developed countries to 

developed countries. 

Diasporas who have old networks within their home country, new and faster ways of 

communication and travel have made it possible that migrants could travel all over the 

world and play their role to enhance trade and business around the world. There are 

215 million first generation migrants all over the world which is 3% of world’s 

population. The networks in home country and common language help migrants to do 

business across the borders as they spread flow of information. 

In China most of the foreign direct investment is done through Chinese Diasporas as 

rule of law is weaker in emerging markets. Modern ways of communication make 

Diasporas more strong tool of business across the border. Migrants spread ideas and 

money to their home country. Brightest minds in emerging world are often educated 

at western universities. They return to home and implement those ideas and 

knowledge for policy making and welfare of society. Sea turtles (those who lived 

abroad and returned to home country) have contributed to China’s technology 

industry and for India too. Migrants send money to home country as well as help 

companies in host countries to operate in home country which is beneficial for home 

as well as for host country. Migration brings youth to aging(most of the population of 

a country get old) countries and circulates ideas, money and knowledge to millions of 

mobile minds. It’s good for developing as well as developed economies as both are 
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better-off. Migrants play their role in economic growth and development and provide 

society cultural diversity, knowledge, technology exchange and improve demographic 

balance in aging population. 

Migrants play their role to strengthen the global economy as stimulate trade in periods 

of global crisis. Migration has positive consequences for majority but there are human 

rights violations too. 

Anti-Immigrant parties often blame Immigrants for two reasons: Immigrants claim for 

welfare which becomes burden for Government and they increase unemployment and 

depress wages among local workers. However these two reasons are not true for all 

Countries. Some studies suggest that unskilled Immigrants are ready to work for 

lesser wages which depresses the wages for unskilled local workers. A recent study 

has showed that Immigrants help rich countries to attain faster growth levels as 

migrants are often hard working and innovative. (The Economist: Nov 2011). 

History of trade is as old as human civilization and trade involves movement of 

people across borders and different destinations. Movement and migration of people 

from one country to another facilitates trade of goods and services between home and 

host countries. Different empirical researches show that as Immigration increases 

between countries, it stimulates trade. Immigration is increasing rapidly because of 

globalization and fastest means of communication and transportation and decreased 

transaction costs. 

According to Uniten Nations (1998) migrant is a person who changes his country of 

residence. A long term migrant is a person who lives in any other country for period 

of at least one year and a short term migrant is a person who lives in destination 

country for three months and less than one year. There are many definitions of 
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Immigration but a general definition is that Immigration is act of leaving home 

country and getting settled in any other country. There are many reasons of 

Immigration and emigration which include employment, attainment of education, and 

political instability in home country, family re-unification or desire to have better 

living standards. 

According to Statistics Sweden, Immigrants are foreign born persons which include 

Employees, students, refugees and asylum seekers which will be used in this thesis for 

empirical testing. 

Analysis of History of Sweden shows that there were more Emigrants in past as 

compared to now. On the other hand, there are more Immigrants now in Sweden as 

compared to past. Immigrants and Emigrants for Sweden show positive trend for the 

time 1850-2007. However the number of Immigrants has been increased and 

Emigrants has decreased may be because of better economic conditions and 

development of Sweden. In this thesis an effort has been made to check the relation of 

Immigrants and Emigrants from Sweden and bilateral trade of their home country 

with Sweden. 

2. Thesis Statement 

There are two research questions to be tested for Immigrant/Emigrant link with Trade. 

H1: There is positive relationship between Immigration and bilateral trade in Sweden. 

H2: There is positive relationship between Emigration and bilateral trade in Sweden. 

3. Theoretical Framework 

 3.1 Theories of Trade 
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Marrewijk (2002) has explained all trade theories and propositions in his book 

“International Trade and the world Economy”. Adam Smith (1776) introduced the 

mechanism of International trade on the basis of Absolute cost advantage. He 

believed that under free trade all goods are produced in a country where absolute cost 

in terms of labor (which is the only factor of production) is lowest and there are 

technological differences between countries. In other words, countries produce those 

products in which they have absolute cost advantage. Adam Smith explained his 

mechanism for trade between two countries producing only two goods using only 

labor as factor of production. However his model could not explain the fact that if a 

country cannot produce efficiently than others on global market, then why there is 

trade between Countries? This question leads to another mechanism or theory of trade 

by Ricardo (1817) which is known as comparative advantage theory or classical 

model of trade. 

According to Ricardo’s theory, countries trade because of comparative cost advantage 

in production of goods. After Ricardian Model for trade, neoclassical theory of trade 

was formulated by Heckscher and Ohlin in their most famous publication 

“International and Interregional Trade”. According to H-O theory, factor abundance is 

the reason to import or export goods in international trade. A country will export 

those goods which use the relatively abundant factor of production available and will 

import good which use the relatively scarce factor of production. However H-O 

theory operates under certain assumptions: there are two counties, constant returns to 

scale in both countries, factors of production are mobile, perfect competition and 

difference in factor abundance in two countries. 
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According to H-O theory of trade, trade and migration are substitutes as migration 

minimizes the difference in factor abundance. Migration is often from countries 

offering low wage to countries with high wages to workers. So because of migration, 

factor price equalization results in reduced factor movement. 

3.2 New Trade Theory 

New trade theory is not based on factor endowment and comparative advantage. 

Trade is created between countries even if they have same factor endowment, 

technological advancement and preferences. It is explained by Dixit Stiglitz Model 

that countries do not specialize because of factor endowment but because of 

increasing returns to scale or economies of scale (Incompatible with perfect 

competition), monopolistic competition among firms, first mover advantage, large 

variety of manufactures and migration to regions with high per capita wages. The 

foreign firms compete with domestic firms because of free trade which increases 

economic efficiency and there are pro-competitive gains from trade for all countries 

which results in factor movement or migration. According to modern theories of 

trade, it can be stated that migration drives trade: trade and migration are compliments 

because the firm having increasing returns to scale would like to increase output and 

require more labor force which will encourage migration of labor from countries with 

low employment opportunities. 

Due to love of variety effect (preference for any unique product brand), there are 

positive production externalities and increase in overall welfare and factor mobility. 

Preferences for any unique product lead to Import and Export of goods between two 

countries. According to trade theories about regional economics, trade flows are 

stronger for regional blocks (EU, ASEAN and NAFTA). 

3.3 Theory of Migration 
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Historical analysis shows many examples of migration for different regions and 

different motives. There is no particular theory of migration but different models have 

been developed to explain the process of migration and factors which influence 

migration. According to Portes and Böröcz (1989) most common model explaining 

migration is push-pull model. Push factors are from origin country which force or 

motivate people to move from or emigrate. Push factors include poor economic, social 

and political hardships in origin countries. Pull factors are in destination country 

which attract people to immigrate. These factors include relatively better provision of 

economic, social and political rights in destination country. There are many other 

theories of migration: classical and neoclassical which explain the mechanism of 

migration. According to Stark (1991) migrants migrate because of relative deprivation 

among household or community (village). In order to have better economic position, 

deprived people migrate to areas offering high wage rates. It is also analyzed that 

people who have better economic position relative to household or community are 

less likely to migrate. 

3.4 Theory of Trade and Immigration Link 

Previous research for many countries reveals that there is positive relation between 

trade and Immigration. Gould (1994) has described the mechanism or theory for link 

between trade and Immigration. According to Gould, Immigrant trade link impact 

each other by two ways. First, Immigrants have preference for unique products of 

their home country which are not available in host country and second, Immigrants 

have better foreign market information and contacts which are useful to lower the 

transaction costs. The first mechanism shows that Immigrant’s preference for home 

country products increases Import of host country from Immigrant’s home country. 

The second mechanism shows that an increase in imports and exports of host country 
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from home country is associated with decreased transaction cost, better foreign 

market information and better established trade relationships because of Immigrants. 

Gould further explains that the transaction cost is reduced because of several factors 

which include native language of Immigrants which can be known by Immigrants and 

used more often by host country residents for purpose of trade which results in 

increase in bilateral trade and communication barrier is eliminated and trading cost is 

reduced. Second factor is differentiated products across two countries and as 

Immigrants bring information about these products, the cost of obtaining foreign 

information is reduced. Finally contacts for delivery and payment and development of 

trust by Immigrant contacts can decrease the cost of negotiating for trade contracts 

and their fulfillment. 

Trade between developed and developing countries is influenced by Immigrants more 

because of formal trade contracting is not institutionalized in poor countries. The 

importance of this Immigrant information effect also depends on initial availability of 

information of home country in host country and ability of Immigrants to relay 

information depends upon the educational level of Immigrants, the time period of 

their stay and the size of Immigrant community. According to Gould, the information 

effect on Immigration trade link also depends on the already existing information 

about home country and economy of home country. If already there is large 

information available about host country, then Immigrants have less effect on trade 

and every additional Immigrant has less impact on trade as compared to first coming 

Immigrants. This means that Immigrant Trade link Increases in decreasing proportion. 

Head and Ries (1998) explain that trade Immigrant link is weaker for homogeneous 

goods and stronger for differentiated goods. An important mechanism behind trade 
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Immigrant link is knowledge of home country which Immigrants have, reduces 

transaction cost. The exporter and importer need to know about laws, customs and 

business practices in home and host countries which can be obtained by Immigrants 

as they know these rules and contacts in addition to home country language. In this 

mechanism they discussed the idea of (Rauch1996). They further argue that 

Immigrant type and independent Immigrants have greater impact on trade Immigrant 

link. 

Rauch (1999) explained the mechanism of trade common language and colonial tie 

matter more for differentiated goods than for homogeneous goods being traded. 

Search costs and barriers are higher for differentiated goods as compared to 

homogeneous products. 

Wagner et al (2002) explained the mechanism of trade and Immigration link that 

superior information of home country, preference of home country products, common 

language, information of rules and regulations and national laws are the factors to 

enhance trade between home and host country. 

Herander and Saavedra (2005) also explain the same mechanism for trade and 

Immigrant link as mentioned by other economist above. 

4. Earlier Studies 

There have been many case studies regarding relationship between trade and 

Immigration for different countries which show that Immigration impacts Trade 

positively. A study by Gould (1994) for US found a positive trade Immigrant link 

showing that Immigrant’s tie to their home country, knowledge of the home country 

markets, language preferences and business contacts lower the transaction costs which 

leads to increase in bilateral trade. Results suggest that Immigrant link is stronger for 
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consumer goods and weaker for producer goods and skilled Immigrants influence 

trade more than unskilled Immigrants. 

Another study by Head and Ries (1998) for Canada also found that Immigrants can 

increase bilateral trade among home and host country as they have better access to 

market opportunities. It was also found that Independent Immigrants have greater 

impact on trade and refugees had less impact on trade. 

Study by Girma and Yu (2002) made for UK also tested Trade Immigrant link and 

found that there is pro-import effect of Immigration from non-common wealth 

countries as compared to Immigrants from common wealth countries. 

 Wagner et al (2002) have examined Immigrant effect for Canada and emphasized on 

mechanism behind trade Immigrant link. They found that Immigrants have superior 

market intelligence and connections to enhance trade which non-Immigrants don’t. 

There exits positive impact for trade which is higher for imports and weaker for 

exports. 

Saxenian (2002) has analyzed the issue of Immigration for US Silicon Valley workers 

which are mostly Immigrants. He has supported Immigrants for host country by 

discussing the dynamic of brain drain caused by Immigration with brain circulation as 

Immigrants give benefits to both home and host country. 

Blanes-Cristobal (2003) tested for impact of Immigration on bilateral trade using data 

of Spain and found that there is positive trade Immigrant link because of reduced 

transaction cost and Immigrants with different levels of knowledge and skill impact 

trade differently. 
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Another study by Piperakis, Milner and Wright (2003) investigated for Immigration 

trade link for Greece which found positive relationship for exports and Immigrants. 

However no impact was found for import Immigrant link. 

Bryant, J. Genc, M. and Law, D (2004) also found positive impact of Immigration on 

trade for New Zealand because of reduced transaction costs. 

Co et al (2004) have analyzed importance of Chinese Immigrants in US to trade of US 

and Immigration from other countries. The Study contended that Immigrant trade link 

can be improved by examining the pattern and impact of Immigrants from specific 

destination on specific State of US. They used data for 28 Immigrant source countries 

and found strong positive trade Immigrant link. They also suggested for making 

further changes to US Immigration policy taking into account that it affects trade. 

Bardhan and Guhathakurta (2004) have examined trade Immigrant link of sub-

national coastal regions of US and concluded that literature on international trade has 

ignored subnational regions or they are treated as self-similar to national economy. 

The study suggested that as national economies and global markets are getting closely 

integrated, these are the single attributes of ties between different regions that bind 

different regions in global economy. The study also concluded that Immigrants have 

strong Impact on trade within USA. 

Herander and Saavedra (2005) have empirically investigated the Immigrant-export 

link at international as well as intra-national level within US. Export Immigrant link 

was examined for international migrants and local migrants from US migrating within 

the US states. They found that Export Immigrant link was stronger for international 

Immigrants as compared to local Immigrants and export Immigrant link was stronger 

for newly coming Immigrants as compared to already came Immigrants. 
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Bandyopadhyay et al (2006) have estimated the effects of ethnic networks on US 

exports and found that network effects have increased much larger as compared to 

previous data although these effects have importance for a subset of countries. 

Dunlevy (2006) has examined pro trade effect of Immigrants from 87 foreign 

countries on bilateral export of 50 US states and District of Columbia. The study 

investigated that Immigrant effect on trade is stronger for Immigrants having corrupt 

political system and English or Spanish as official language in home country were 

found to be less important for pro trade Immigrant effect. Another study by Hong, T. 

and Santhapparaj, A. (2006) showed that skilled Immigration has positive effects on 

both imports and exports of Malaysia and this effect is stronger for ASEAN countries 

as compared to non ASEAN countries. 

White, R. (2007a) has investigated Immigrant-trade link for Denmark and found that 

Immigration exerts a positive influence on aggregate imports and exports of Denmark 

with host country of Immigrants and this trade Immigrant link varies depending upon 

host country’s population homogeneity. White, R. (2007b) also investigated US trade 

Immigration link for 73 countries and found that Immigration trade link is driven by 

Immigrants from relatively low income countries and has positive relationship 

between trade and Immigration. 

Ghatak, S. and Piperakis, A (2007) have examined trade and Immigration link for UK 

after addition of 10 more countries to EU and specifically examined the effect of 

Immigrants from central and Eastern Europe countries. Results showed that 

Immigration has positive impact on UK imports. However no impact was found on 

exports because of Immigration. 
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Faustino et al (2008) have examined trade Immigrant link for Portugal and 15 EU 

partners and found a positive and stronger link with robust results and Immigrants 

from Latin partner country have stronger effects on trade. 

Lewer, Joshua. J., Van denBerg, Hendrik (2009) have analyzed the trade Immigrant 

link between 16 OECD countries and found that Immigration stimulates bilateral 

trade among these countries. 

White, R. (2009) examined trade Immigrant link for US with an emphasis on product 

types and per capita income of home country and found that Immigrant trade link is 

stronger for low income countries and weaker for high income countries. 

Hatzigeorgiou (2010) has examined trade Immigrant link for Sweden for a period of 

2002-2007 for its trading partners and found statistically strong, positive and robust 

link among them ability of Foreign born persons to enhance trade volumes of Sweden 

with trading partner. It is also argued that Immigration can be used as a tool to 

enhance trade and should be considered in policy making. 

Finally, Tedesse and White (2011) in their recent study have analyzed trade-

Immigrant and trade-Emigrant link and found that there is pro-Immigrant/Emigrant 

link with trade for home and host country. 

5. Gravity Model 

Often economic and social laws are derived from natural sciences like physics and 

biology. Similarly Gravity Equation for economics and social sciences has been 

derived from subject of Physics (Head: 2). In1687, Newton proposed the “Law of 

Universal Gravitation”. It held that the attractive force between two objects I and j is 

given by  
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Fij= GMiMj 

     D
2

ij 

Where  

Fij is the attractive force. 

Mi and Mj are the masses. 

Dij is the distance between two objects. 

G is the gravitational constant depending on the units of Measurement for mass and 

force. 

5.1 Gravity Model in Economics 

Jan Tinbergen (1962) introduced gravity equation for the first time in field of 

economics for estimation of trade patterns. It has for long been used in social sciences 

(Wall: 1999). After its introduction, it has been used by many authors because of its 

empirical success and explaining many flow types like migration, commuting, tourism 

and commodity shipping (Bergstrand 1989, 1990). The framework of gravity model is 

considered one of the successful empirical models in economic field (Frankel and 

Rose 2002). It is recognized that gravity describes very well the international bilateral 

trade patterns (Deardorff 1998). Helpman, E and Krugman, P. (1985), have explained 

trade mechanism and flows with help of Gravity equation in their book. Krugman 

(1979) has derived theoretical foundation for Gravity model in his study about non 

comparative advantage trade and equilibrium. Similarly  

 Bergstrand (1989 and 1990) has provided analytical framework for gravity equation 

for analysis of factor proportions theory in monopolistic competition and showed that 

gravity equation explains trade flows successfully. Robert C. Feenstra et al (2001) 

have also explained that Bilateral trade flows can well be explained by Gravity 

Equation where bilateral trade flows are log linear functions of incomes and distance 

between trading partners. According to Fratianni (2007), Gravity equation started in 

sixties as a pure empirical proposition to explain bilateral trade flows without 
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theoretical foundations. However in seventies, gravity equation was legitimized by 

many theoretical articles which proved that gravity equation was consistent with 

various trade flow models. Empirical implication of gravity equation covered many 

issues like impact of regional trade agreement, national borders and currency unions 

on trade. Gravity equation is in interest of academic profession because of its 

undoubted empirical success. In simple form gravity equation is explaining here flow 

of goods between two countries in terms of incomes (GDP) of countries, distance and 

many other factors like common border, common language, currency and free trade 

areas which enhance trade flows. Gravity can be written as 

Mijk=A0kYik
α1k

Yjk
α2k

dij
α3k

Uijk                                         (1) 

Where  

Mijk= imports or exports from country i to j 

A0k= coefficient 

Yik= GDP of country i 

Yjk= GDP of country j 

dij = distance between capitals of both countries 

α= coefficient  

Uijk= Error term 

k= good being traded 

k explains the mechanism of trade for any particular good. Aggregation over all k 

goods or all goods being traded, gravity equation can be written as  

Mij=A0Yi
α1

Yj
α2

dij
α3 

Uij                                        (2) 

Log transformation of equation (2) gives following equation 

ln (Mijτ) = α0 +α1ln (Yiτ) +α2ln (Yjτ) +α3ln (dij) +uijτ       (3) 
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Where ln stands for natural logarithm and time subscript τ shows time variations for 

time variant variables. uijτ is error tems This gravity equation has been used for thesis 

by adding some other time variant (GDP) and time invariant (Distance) variables 

related to my research question. 

6. Methodology 

This study investigates relationship between Trade, Immigration and Emigration. For 

this purpose an extended gravity model has been used and estimated Panel data of 

Immigrants for 184 countries for the period of 2000-2010. Random effect methods as 

well as fixed effect methods have been used to estimate trade Immigration 

relationship. For empirical testing Gretl software has been used to analyze data and 

results. For Emigration Trade link latest cross sectional data (2010) for 185 countries 

has been used. 

6.1 Panel Data Estimation 

Gujarati (2004) has explained Panel data estimation in book “Basic Econometrics”. 

According to Gujarati Panel data consists of observations on the same cross sectional, 

or individual, units over several time periods. It is pooling of time series and cross 

sectional data. It can be named by different terms like pooled data, micro panel data, 

longitudinal data or event history analysis. All these names of data show one element 

in common that there is data about different cross sections over time. It is being used 

in many research studies of Economics. There are many benefits of panel data. Panel 

data increases the sample size, suits better to study the dynamics of change and enable 

us to study more complicated behavioral models. Panel data is more useful for 

analysis as compared to time series or cross sectional data. 

 Fixed Effect Model (FEM) 
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In this model slope coefficients are constant but intercept varies across the individual. 

This is called fixed effect method because although the intercept may differ across 

individual, each intercept does not vary over time. FEM (Fixed Effect Model) can be 

appropriate where the individual specific intercept may be correlated with one or 

more regressors. 

Random Effect Model 

In this model it is assumed that the intercept of an individual unit is a random drawing 

from a much larger population with a constant mean value. The individual intercept is 

deviation from constant mean value. An advantage of Random effect Model is that it 

is economical in degree of freedom because we do not have to estimate N cross 

sectional intercepts. Random Effect Model can be appropriate where the random 

intercept of each cross sectional unit is uncorrelated with regressors. 

6.2 Fixed Effect Model versus Random Effect Model 

A researcher often finds problem about which model to choose for panel data testing. 

According to Gujarati (2004) if it is assumed that Error component and regressors in 

equation are correlated, then fixed effect model may be appropriate and random effect 

model may be appropriate for the opposite. 

There are further techniques to choose between Fixed and Random effect model. 

According to observations made by Judge et al, 

1. If T (number of time series data) is larger than N (number of cross sectional 

units), there is difference in values of parameters estimated by FEM or REM. 

However for computational ease, FEM can be chosen. 

2. If T (number of time series data) is less than N (number of cross sectional 

units) then estimates from two methods can be different. In this case if cross 
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sectional units are assumed random then REM may be appropriate and FEM 

may be appropriate if cross sectional units are not random. 

3. If error component and regressors are correlated then estimates obtained by 

REM are biased and FEM may be appropriate in this case. 

4. If T (number of time series data) is less than N (number of cross sectional 

Units) and we assume that error component and regressors are not correlated, 

then estimates obtained by REM are more efficient as compared to FEM. 

Hausman Specification Test (1973) is used to decide between fixed or random 

effect models for estimation. The null hypothesis in Hausman test is that 

estimators in FEM and REM do not differ substantially. It is based on asymptotic 

chi-square distribution. If null hypothesis is rejected then FEM may be appropriate 

and REM may not be useful. 

Despite the Hausman test still there is no simple rule to decide about FEM and 

REM. Though panel data is better than cross sectional data, it still does not solve 

problems of an econometrician. (Johnston and DiNardo) 

7. Data 

Much care has been taken to collect and use correct data for all variables and 

Handling with data as mistakes in data can affect results. Every variable has been 

handled carefully so that correct data observation could be used for analysis. To the 

best of my knowledge, correct data has been used. Balanced Panel data has been 

collected for trade Immigrant link and Cross sectional Data for trade Emigrant link. 

Data for following variables is collected and used. All variables except EU dummy 

variable are in natural logarithms. 

7.1 Dependent Variables 

    7.1.1 Imports and Exports of Sweden 



                Empirical Analysis of Immigration, Emigration and Trade in Sweden Page 21 

 

Data for Imports and Exports of Sweden from all countries which are home countries 

of Immigrants has been collected in SEK thousands, adjusted for non-response for all 

countries included in study. (See appendix 1 for data source) 

7.2 Independent Variables 

   7.2.1Foreign Born Persons (Immigrants) 

Stock of Immigrants has been collected for the period of 2000-2010. For184countries. 

Reason for choosing such a short time period was that data before 2000 was missing 

and incomplete to be used for analysis. Countries which had zero number of 

Immigrants for any year have been replaced with 1 which can be the minimum 

number of Immigrants other than zero. This was done as it wasn’t possible to take 

logarithm of Zero values. Countries having zero Immigrants for all eleven years have 

been excluded from data and empirical testing because of which only 184 countries 

have been analyzed. (See appendix 1 for data source) 

 7.2.2 Emigrants from Sweden 

Emigrants are those persons who leave home country and settle in any other country 

(host country). They are Immigrant for the country they move to and Emigrants for 

the country they move from. I have collected data for flow of Emigrants from scb for 

the year 2000-2010 and transformed into stock of Emigrants till 2010. It is assumed 

that the death rate among Emigrants was zero during the given time period. Data for 

stock of Emigrants is in scale of number of persons. (See appendix 1 for data source) 

7.2.3 GDP of all countries 

GDP of home and host (Sweden) country of Immigrants and Emigrants has been 

collected in billions of current US dollars from IMF database for given time period 

(2000-2010). Data for some countries was not available at IMF database so data for 
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those countries has been collected from World Bank Development Indicators. (See 

appendix 1 for data source) 

7.2.4 Population 

Data for population of all countries (home and host) has been collected in millions of 

US Dollars from IMF database and World Bank Development Indicators. (See 

appendix 1 for data source) 

7.2.5 Distance 

Many researches have shown that distance is important to trade between two countries 

and an important variable in gravity equation. Data for distance between Stockholm 

(capital of Sweden) and capital cities of all countries has been collected in Kilometers 

from Great Circle distance between cities. (See appendix 1 for data source) 

7.2.6 Dummy for EU membership 

As trade between EU member states is free and no restrictions for migrants to migrate 

in this area, it is expected that trade Immigrant link is stronger in EU member states. 

A dummy variable for EU states is constructed to check impact of free trade area on 

bilateral trade volumes. (See appendix 1 for data source) 

7.2.7 Time Period 

Data for all variables has been collected for a period of most recent 11 years (2000-

2010). Data for 2011 is not published yet. Reason for having data set for such a short 

time period is that data before 2000 was not available completely for variable of 

Immigrants which is the main variable of the study. Older data is not available free of 

charge from Statistics Sweden. 
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7.3Data Analysis( 2000-2010) 

Table1. Descriptive statistics of Panel Data for Immigrant trade link. 

Table 1 shows descriptive statistics about all variables included in study of trade 

Immigrant link. Number of observations is different for all variables because some 

observations were missing. Similarly descriptive analysis of data for trade Emigrant 

link in shown in table 2 given with minimum, maximum values of observations and 

mean and standard deviation. 

 

 

Variable 
Number of 

observations 
Minimum Maximum Mean 

Standard 

Deviation 

(FBP) Immigrant 

Stock 2024 1 195447 5764,3 17468 

Exports SEK 

thousands 2024 1 123950198 5,2302 1,5822 

Imports SEK 

thousands 1976 1 194063997 4,6678 1,6587 

Population of 

Sweden(Millions US 

Dollars) 
2024 8,881 9,327 9,0731 0,14915 

Population of country 

j(Millions US 

Dollars) 
2020 0,0300 1341,4 34,924 129,92 

GDP of 

Sweden(Billions US 

Dollars) 
2024 227,359 486,159 362,10 87,363 

GDP of country 

j(Billions US 

Dollars) 
2016 0,061 14527 250,97 1065,5 

Distance(Km) 
2024 379,216 17430,7 6139,4 3579,0 

EU 2024 0 1 0,14130 0,34842 
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Table 2.Descriptive statistics of Cross Sectional data for Trade Emigrant 

link(2010) 

8.Econometric Modeling 

The basic econometric equations to be used to check trade Immigrant/Emigrant link 

are equation 1 and 2 respectively and equation 3 is used to check combined effect of 

Immigrants and Emigrants on trade. 

1. lnXij= α+ β1lnGDPi+ β2GDPj+ β3lnDij + β4lnPopulationi +β5lnPopulationj  + 

β6lnFBPi +β7EU + εij  

Variable Observations Minimum Maximum Mean 
Standard 

Deviation 

Emigrant Stock 181 1,0000 61091 2160,8 7325,4 

Exports SEK 

thousands 
184 90 

 

113254687 

 

 

6,0615 1,7792 

Imports SEK 

thousands 
180 1,0000 

193267532 

 
5,8395 2,0243 

Population of 

Sweden(Millions 

US Dollars) 

185 9,3270 9,3270 9,3270 0 

Population of 

country j(Millions 

US Dollars) 

185 0,030000 1341,4 36,865 135,90 

GDP of 

Sweden(Billions 

US Dollars) 

185 458,73 458,73 458,73 0 

GDP of country 

j(Billions US 

Dollars) 

180 0,15200 14527 346,99 1300,3 

Distance(Km) 184 379,22 17431 6092,0 3585,4 

EU 185 0 1 0,14595 0,35401 
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2. lnXij= α +β1lnGDPi +β2lnGDPj +β3lnDij +β4lnPopulationi+ β5lnPopulationj + 

β6lnEmigrants + β7EU + εij 

3. lnXij= α +β1lnGDPi + β2lnGDPj + β3lnDij + β4lnPopulationi + β5lnPopulationj + 

β6lnEmigrants + β6lnFBPi+ β7EU + εij 

Where 

Xij=exports or imports of Sweden from country j  

GDPi= Gross Domestic Product of Sweden 

GDPj = Gross domestic product of trading partner 

Dij= distance between Sweden and trading partner’s capitals 

Populationi = population of Sweden 

Populationj = population of trading partner 

FBPi = number of foreign born persons (Immigrants) in Sweden from rest of the 

world. 

Emigrants= stock of Swedish citizens (Swedish born or not) in countries in rest of the 

world. 

EU=dummy variable for EU membership of the trading partner. 

εij= error term 

GDP and Population of Sweden could not be used in regression due to exact co 

linearity for cross sectional data for all countries 

8.1 Fixed Effect Method Estimation of Trade Immigrant Link 

In fixed effect estimation for trade immigrant link, it is assumed that intercept for all 

countries is associated with regressors. In fixed effect estimation time invariant 

variables are not included such as distance and EU membership. 

8.2 Random Effect Estimation of Trade Immigrant Link 
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In random effect estimation of trade immigrant link, it is assumed that there is 

common intercept which is mean and there is error component which shows deviation 

of individual intercept from mean intercept value. Error component value is not 

directly observable. 

9.Results 

9.1 Breusch Pagan Test 

 Breusch Pagan (1980) test is used to check that either pooled OLS estimation is 

better or Random/Fixed Effect Method. The null hypothesis is that pooled estimates 

are adequate and the alternative hypothesis is that random effect methods estimates 

are appropriate. If p-value is low alternative hypothesis is accepted. This test has been 

applied to the panel data for study and found that Random effect method or fixed 

effect method is adequate for estimation against pooled OLS estimation.  

9.2 Hausman Specification Test 

 According to Hausman Specification test random effect model is appropriate to test 

impact of Immigrants on imports of Sweden and for export-Immigrant link of 

Sweden. For import and export-Immigrant link estimation the null hypothesis is 

rejected that GLS estimators are consistent (correlated), so Random effect method is 

more appropriate. However in this study both methods to estimate trade Immigrant 

link are used and results are reported. 

9.3 Diagnostic Tests for Panel Data and Cross Sectional Data 

Different diagnostic tests have been applied to data and found that there is no Co 

linearity among regressors and autocorrelation in data. Ramsey’s Reset test showed 

that models for trade Immigrant link and trade Emigrant link are correctly specified 

and normality test shows that residuals are normally distributed. Heteroscadasticity 
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was found in data which was removed by using Heteroscedasticity corrected robust 

standard errors estimation. 

9.4 Results for Trade Immigrant Link (Random Effect Method) 

After having statistical tests through random effect regressions, following results have 

been obtained. There is positive relationship between Immigrants and imports and 

exports of Sweden for particular country. The results are according to theory, same as 

expected and significant. Using Random effect model, with every 10% increase in 

stock of Immigrants in Sweden, there is 4.0% increase in imports and 4.4% increase 

in exports of Sweden. Variable of FBP is significant at 0.1% level of significance 

which is highly significant. GDP of Sweden is also significant and has positive 

relationship with exports and negative with imports.  According to results, with every 

10% increase in GDP of Sweden, there is 6.4% decrease in imports and 5.2% increase 

in exports of Sweden. GDP has negative impact on imports and positive on exports 

because exports are added to GDP and imports are subtracted from. In order to have 

higher GDP every country wants to have positive net balance of exports and imports 

GDP. Population of Sweden is also significant and has negative relationship with 

imports as well as exports. GDP of trading partner has positive impact on Imports and 

Population of trading partner shows negative sign. Distance is significant and shows 

negative sign. Dummy variable for EU shows that Sweden has more trade with EU 

member countries as compared to nonmember countries. With EU member countries, 

there are 91% more imports and 50% more exports from Sweden as compared to 

nonmember countries of EU. EU effect could not be estimated in FEM because it is 

time invariant dummy variable: FEM does not work for time invariant factors 
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(distance, EU membership).In the following table results for coefficients have been 

shown after having random effect regression and values in parentheses are t values. 

Table.3 Results for Trade Immigrant Link (REM) 

Variable Imports 
Significance 

level 
Exports 

Significance 

level 

ln lagged FBP 
0,407787 

(6,9456) 
0.1% 

0,440221 

(12,4835) 
0.1% 

ln GDPi 

(Sweden) 

-0,647411 

(-2,5660) 
5% 

0,525408 

(3,1370) 
0.5% 

lnPopulationi 

(Sweden) 

-12,9411 

(3,2547) 
0.5% 

-10,5516 

(-3,9917) 
0.1% 

ln GDPj 
1,34761 

(14,8527) 
0.1% 

0,950758 

(18,6644) 
0.1% 

ln Populationj 
-0,344302 

(-3,2990) 
0.1% 

-0,275195 

(-4,7056) 
0.1% 

ln Distance 
-0,293721 

(-1,3048) 
- 

-0,220892 

(-1,7975) 
10% 

EU 
1,91342 

(3,6575) 
0.1% 

0,509532 

(1,7865) 
0.1% 

Number of 

Observations in 

data 

1787  1823  

9.5 Results for Immigrant trade link (FEM) 

After testing with random effect regression and having significant results, research 

question has been tested with fixed effect regression also. Results with fixed effect are 

also significant and as expected. With every 10% increase in FBP (Immigrants), there 

is 4.3% increase in imports and 6.3% in exports from particular trading partner to 

Sweden. GDP of Sweden is negative coefficient but insignificant for import 

Immigrant regression. GDP of Sweden has positive impact on exports and significant 
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at 1% level of significance. Population of Sweden is insignificant for imports and 

shows negative sign. Population of Sweden is significant for exports and shows 

negative sign. GDP of trading partner is also significant and has positive relationship 

with imports and exports. Population of trading partner shows negative sign for 

imports and insignificant .However it has positive co efficient for export Immigrant 

link which is insignificant. Value of Adjusted R
2 

is also high and reasonable which 

shows that the model explains trade Immigrant link well. Results for Coefficients and 

significance of all variables can be seen from the table 4. 

Table.4 Results for Trade Immigrant Link (FEM) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variable Imports 
Significance 

level 
Exports 

Significance 

level 

ln lagged FBP 
0,431907 

(2,3250) 
5% 

0,634182 

(3,7458) 

 

 

.1% 

ln GDPi(Sweden) 
-0,517419 

(-1,5174) 
- 

0,667407 

(2,7858) 

 

 

1% 

ln Populationi 

(Sweden) 

-8,96376 

(-1,4594) 
- 

-11,0914 

(-2,7812) 

 

 

1% 

lnGDPj 
1,21847 

(4,3714) 
0.1% 

0,651704 

(3,0161) 

 

.5% 

ln Populationj 
-1,55976 

(-1,2094) 
- 

0,480605 

(0,5591) 

 

- 

Number of observations 1787  1823  

 Adjusted R
2
  

 

0,899252 
 

 

0,90847 
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9.6 Results for trade Emigrant link: (OLS) 

There have been many research studies which have tested trade Immigrant link for 

different countries. Very few are about trade Emigrant link. I have tested trade 

Emigrant link for Sweden which has not been done before. I used cross sectional data 

for 185 countries for flow of Emigrants year 2010 which is the latest and available. 

Panel data for stock of Emigrants was not available. Estimated stock of Emigrants 

from flow of Emigrants from year 2000 to 2010 has been used. Results show that 

there is positive relationship between trade and emigration from Sweden to Rest of 

the world. With every 10% increase in Emigrants, there is 6.2% increase in imports 

and 4.3% increase in exports of Sweden. Variable of Emigrants is significant at 0.1% 

level of significance. Results for Emigrants are also as expected according to theory. 

Distance also shows expected results that there is negative relationship between trade 

and distance. EU membership is significant for imports at 0.5% level of significance 

and insignificant for exports. GDP of trading partner is also significant and has 

positive impact on imports and exports of Sweden. Population of trading partner is 

insignificant for imports as well as exports. Population and GDP of Sweden could not 

be used in the regression the cross sectional data is for year 2010 only. Results for 

trade Emigrant link are shown in table.5 given below. 

 Results for combined Effect of Immigrants (FBP) and Emigrants on Trade 

Relationship between trade and Immigration has been checked and similarly for trade 

and emigration which show positive link between trade Immigration and emigration. 

After this combined effect of Immigrants and Emigrants on bilateral trade has been 

checked this shows that Emigrants have positive link with trade. However Immigrants 

(FBP) variable is insignificant and coefficient shows 0.5% impact on trade (both for 

imports as well as exports). (See appendix 2 for detailed results). 
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Table5.  Results for Trade Emigrant Link 

Variable Imports Significance level Exports Significance level 

ln Emigrants 

0,625982 

(4,2264) 0.1% 

0,434225 

(3,5114) 0,1% 

ln Distance 

-0,444596 

(-1,9352) 10% 

-0,478327 

(-4,4176) 0,1% 

EU membership 

1,4258 

(3,2513) 0,5% 

0,295306 

(1,3274) - 

ln GDPj 

0,903669 

(4,2902) 

 

0,1% 

0,642229 

(4,3472) 0,1% 

ln Population j 

-0,106274 

(-0,7673) - 

0,041097 

(0,6664) - 

Numberof 

observations 185  185  

Adjusted R
2
 0,778476  0,869166  

9.7 Correlation between Estimated and Real stock of Immigrants (FBP) 

As the data for stock of Emigrants was not available directly from any data source, 

stock of Emigrants has been calculated from flow of Emigrants from 2000-2010 for 

the year 2010. Empirical testing showed positive impact of stock of Emigrants on 

trade. In order to check if estimated stock was close to real stock of Emigrants, 

correlation between estimated stock of Immigrants and real stock of Immigrants 

(FBP) has been checked which is available for the year 2010. Correlation co-efficient 

between Real and estimated stock was equal to (0, 5372) which means that there is 

moderate correlation between real stock of Immigrants (FBP) and estimated stock to 

Immigrants. On the basis of this correlation, it can be stated that there is correlation 

between real and estimated stock of Emigrants too. 
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10. Comparison with other Studies: 

There have been written many research papers about migration and trade Immigrant 

link. The research in studies mentioned in literature review above shows positive 

trade Immigrant link and reveals that Immigrants enhance bilateral trade between 

home and host country and minimize the barriers to trade among countries which 

resembles the conclusion of my study. Majority of research about trade Immigrant 

link is done using Gravity Equation and balanced or balanced panel data with 

different regressors in the model. Like other studies, gravity model has been used in 

this study also to test trade Immigrant link. However this study differs from other 

studies as trade Immigrant as well as trade Emigrant link for Sweden has been 

estimated while other authors haven’t done for Emigrant trade link. I have found 

combined effect of Immigrants and Emigrants on trade too which other authors 

haven’t. In the combined effect, Immigrants have very small impact on trade volume 

while Emigrants impact trade volume. 

11 .Conclusion  

This study has been made to check trade Immigrant link and trade Emigrant link for 

Sweden. The first hypothesis was about relationship between Swedish bilateral trade 

and Immigrants. Panel data for 184 countries has been used for the time period of 

2000-2010. Extended gravity model is used to check the first hypothesis. With every 

10% increase in Immigrants in Sweden, there is 4.0% increase in imports and 4.4% 

increase in exports of Sweden for random effect regression. Fixed Effect regression as 

also tested and results were as expected. In fixed effect regression, with every 10% 

increase in FBP (Immigrants), there is 4.3% increase in Imports and 6.3% in Exports 

from particular trading partner to Sweden. 
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 Second hypothesis of study was trade Emigrant link for Sweden and its trading 

partners. Cross sectional data for 185 countries has been used to check second 

hypothesis using extended gravity model. Results reveal expected relationship 

between bilateral trade and emigration. With every 10% increase in Emigrants, there 

is 7.0% increase in imports and 4.3% increase in exports of Sweden. Variable of 

Emigrants is significant at 0.1% level of significance. Results for Emigrants are also 

as expected according to theory. Sweden has adopted restrictive Immigration policy 

as recently number of Immigrants has increased enormously. (Scb) Free trade and free 

migration in different countries of whole world is also not allowed due to different 

migration policies of rich countries, tariffs on trade and regionalization of different 

areas. However it can be argued that if there is free trade and migration all over the 

world, goals of higher growth-rates development and poverty eradication (Millennium 

Development Goals) can be achieved.  

12. Suggestions for Further Research 

 This study has checked trade Immigration and emigration for shorter time period as 

older data is not available free of charge. However further research can be made by 

using long time period data by policy makers to make policies regarding migration 

and trade. Variety of products being imported/exported, tariffs /quotas on trade 

volumes, education level and gender of migrants, technical skill, working conditions, 

wage rate, factors to migration continuity can be included in model to check their 

impact or trade and migration. Causality between trade and migration can also be 

estimated. 
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13. Appendices 

A. Data sources 

1. Data for flow of Emigrants has been collected from Statistics Sweden. 

www.scb.se extracted on: October 22,2011  

2. Data for GDP and population of all countries has been collected from World 

Economic Outlook Database September 2011, IMF e library. www.imf.org. 

Extracted on: October 11, 2011.  

3. Data for imports and exports of Sweden from trading partner countries has 

been collected from statistics Sweden. www.scb.se Extracted on: September 

20, 2011. 

4. Data for stock of Immigrants has been collected from statistics Sweden. 

www.scb.se. Extracted on: September 15, 2011. 

5. Distance between Stockholm and Capital Cities of Other Countries has been 

extracted from www.chemical-ecology.net/java/lat-long.htm. Extracted on: 

October 18, 2011. 

 

B.Regression Results on Gretl 

1.Random Effect Method 

Imports: 

                             Model 1: Random-effects (GLS), using 1787 observations 

Included 184 cross-sectional units 

Time-series length: minimum 4, maximum 10 

Dependent variable: l_IMPORTS 

 

  Coefficient Std. Error t-ratio p-value  

const 38,8576 7,81285 4,9735 <0,00001 *** 

l_FBP_1 0,407787 0,0587112 6,9456 <0,00001 *** 

l_GDP_SWEDEN -0,647411 0,252299 -2,5660 0,01037 ** 

l_POPSWEDEN -12,9411 3,97611 -3,2547 0,00116 *** 

l_GDPJ 1,34761 0,0907321 14,8527 <0,00001 *** 

l_POPJ -0,344302 0,104365 -3,2990 0,00099 *** 

l_Dis -0,293721 0,225105 -1,3048 0,19212  

EU 1,91342 0,523155 3,6575 0,00026 *** 

 

 

 

http://www.scb.se/
http://www.imf.org/
http://www.scb.se/
http://www.scb.se/
http://www.chemical-ecology.net/java/lat-long.htm
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Exports 

Model 2: Random-effects (GLS), using 1823 observations 

Included 184 cross-sectional units 

Time-series length: minimum 6, maximum 10 

Dependent variable: l_EXPORTS 

  Coefficient Std. Error t-ratio p-value  

const 29,2173 5,13923 5,6851 <0,00001 *** 

l_FBP_1 0,440221 0,0352643 12,4835 <0,00001 *** 

l_GDP_SWEDEN 0,525408 0,167488 3,1370 0,00173 *** 

l_POPSWEDEN -10,5516 2,64342 -3,9917 0,00007 *** 

l_GDPJ 0,950758 0,0509397 18,6644 <0,00001 *** 

l_POPJ -0,275195 0,0584827 -4,7056 <0,00001 *** 

l_Dis -0,220892 0,122886 -1,7975 0,07242 * 

EU 0,509532 0,285218 1,7865 0,07419 * 

 

2.Fixed Effects Method 

Imports 

 

Model 3: Fixed-effects, using 1787 observations 

Included 184 cross-sectional units 

Time-series length: minimum 4, maximum 10 

Dependent variable: l_IMPORTS 

Robust (HAC) standard errors 

  Coefficient Std. Error t-ratio p-value  

const 29,6495 12,011 2,4685 0,01367 ** 

l_FBP_1 0,431907 0,185768 2,3250 0,02020 ** 

l_GDP_SWEDEN -0,517419 0,340985 -1,5174 0,12936  

l_POPSWEDEN -8,96376 6,14198 -1,4594 0,14464  

l_GDPJ 1,21847 0,278737 4,3714 0,00001 *** 

l_POPJ -1,55976 1,28972 -1,2094 0,22670  

 

 

 

Exports 

Model 4: Fixed-effects, using 1823 observations 

Included 184 cross-sectional units 

Time-series length: minimum 6, maximum 10 

Dependent variable: l_EXPORTS 

Robust (HAC) standard errors 
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  Coefficient Std. Error t-ratio p-value  

const 26,0647 8,04721 3,2390 0,00122 *** 

l_FBP_1 0,634182 0,169306 3,7458 0,00019 *** 

l_GDP_SWEDEN 0,667407 0,239575 2,7858 0,00540 *** 

l_POPSWEDEN -11,0914 3,98791 -2,7812 0,00548 *** 

l_GDPJ 0,651704 0,216078 3,0161 0,00260 *** 

l_POPJ 0,480605 0,859624 0,5591 0,57618  

 

3. Results for trade Emigrant link 

Imports 

Model 1: OLS, using observations 1-185 (n = 170) 

Missing or incomplete observations dropped: 15 

Dependent variable: l_IMPORTS 

Heteroskedasticity-robust standard errors, variant HC1 

  Coefficient Std. Error t-ratio p-value  

const 7,44366 2,25519 3,3007 0,00118 *** 

l_Distance_Km -0,444596 0,229736 -1,9352 0,05468 * 

l_GDPJ 0,903669 0,210634 4,2902 0,00003 *** 

l_POPJ -0,106274 0,138503 -0,7673 0,44400  

l_Emigrants 0,725982 0,171775 4,2264 0,00004 *** 

Dummy_for_EU_ 1,42588 0,438563 3,2513 0,00139 *** 

 

 

Exports 

Model 2: OLS, using observations 1-185 (n = 175) 

                    Missing or incomplete observations dropped: 10 

Dependent variable: l_EXPORTS 

                Heteroskedasticity-robust standard errors, variant HC1 

 

  Coefficient Std. Error t-ratio p-value  

const 12,1366 1,05288 11,5271 <0,00001 *** 

l_Distance_Km -0,478327 0,108278 -4,4176 0,00002 *** 

l_GDPJ 0,642229 0,147734 4,3472 0,00002 *** 

l_POPJ 0,0410972 0,0616674 0,6664 0,50604  

l_Emigrants 0,434225 0,123661 3,5114 0,00057 *** 

Dummy_for_EU_ 0,295306 0,222469 1,3274 0,18617  
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4. Combined Effect of Immigrants And Emigrants On Trade 

Imports 

Model 2: OLS, using observations 1-185 (n = 169) 

Missing or incomplete observations dropped: 16 

Dependent variable: l_IMPORTS 

Heteroskedasticity-robust standard errors, variant HC1 

 

  Coefficient Std. Error t-ratio p-value  

const 6,75848 2,62795 2,5718 0,01102 ** 

l_Immigrants 0,0538034 0,177365 0,3033 0,76201  

l_Emigrants 0,691368 0,228383 3,0272 0,00287 *** 

l_GDPJ 0,921865 0,229298 4,0204 0,00009 *** 

l_POPJ -0,0720766 0,177138 -0,4069 0,68462  

l_Distance_Km -0,410971 0,25182 -1,6320 0,10462  

Dummy_for_EU_ 1,51165 0,450223 3,3576 0,00098 *** 

Exports 

Model 3: OLS, using observations 1-185 (n = 173) 

Missing or incomplete observations dropped: 12 

Dependent variable: l_EXPORTS 

Heteroskedasticity-robust standard errors, variant HC1 

  Coefficient Std. Error t-ratio p-value  

const 13,0338 1,34768 9,6713 <0,00001 *** 

l_Immigrants -0,0924006 0,0723507 -1,2771 0,20334  

l_Emigrants 0,507489 0,114398 4,4362 0,00002 *** 

l_GDPJ 0,602956 0,142741 4,2241 0,00004 *** 

l_POPJ 0,0934781 0,0745347 1,2542 0,21155  

l_Distance_Km -0,549096 0,124546 -4,4088 0,00002 *** 

Dummy_for_EU_ 0,224107 0,223176 1,0042 0,31676  

 

 

5. Correlation Results between Estimated and Real Stock of Immigrants 

  

estimated 
Immigrants 

stock real stock of FBP 

estimated Immigrants stock 1  

real stock of FBP 0,537236 1 

C. Panel Data Estimation Possibilities 

Example: Panel data and estimation through Panel data (How Panel data estimation 

models work) can be better explained by an example referred in Guajarati’s: study of 
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Investment theory by Y. Grunfeld, to find impact of real value of firm(x2) and real 

capital stock(X3) on real gross investment. (Y). data is obtained for four companies 

General Electric (GE), General Motors (GM), U.S. Steel (US) and Westinghouse. 

Data for each variable was available for the period 1935-1954. Thus in this data there 

are 4 cross sectional units and 20 time periods. Combining these two data sets , panel 

or pooled data of 80 observations is constructed. In empirical testing, it is expected 

that Y has positive relationship with X2 and X3.How to estimate this relationship 

between Y and explanatory variables? In principal, four time series regressions could 

be estimated: one for each company or 20 cross sectional regressions: one for each 

year. However if 80 observations are combined, following investment function 

equation can be obtained 

Yit=β1+β2X2it+β3X3it+uit   (A) 

i=1, 2, 3, 4,    t=1, 2 … 20. 

Where i stands for i
th

 cross sectional unit and t stands for t
th

 time period. So i is cross 

section identifier and t is time identifier. Panel data can be balanced or unbalanced. If 

each cross sectional unit has equal number of time series observations, it is called 

balanced panel and unbalanced otherwise. In this example, data is assumed to be 

balanced Panel. In Panel data estimation, intercepts, slope coefficients and error term 

uit are considered: assumptions made about these terms. In Estimation of Panel data 

there can be following possibilities. 

1. “It is assumed that the intercept and slope coefficients are constant across time 

and space and the error term captures differences over time and individuals. 

2. The slope coefficients are constant but the intercept varies over individuals. 
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3. The slope coefficients are constant but the intercept varies over individuals 

and time. 

4. All coefficients (the intercept as well as slope coefficients) vary over 

individuals.” Gujarati (2004, pp.643). 

These four cases can be described one by one. 

1. All Coefficients are Constant Across time and Individual 

The simplest way to estimate panel data is to disregard space and time dimensions 

of the data and estimate by simple OLS regression by stacking 20 observations of 

each company on top of one another, including all 80 observations in model. The 

estimated regression results can be as follows: 

Y= -63.3041+0.1101X2+0.3034X3                  (B) 

Pooled OLS regression gives individually statistically significant coefficients. There 

is positive relationship of Y with X2 and X3. However the Durbin- Watson value 

(0.2187) of this regression is very low which means that the model is not correctly 

specified. In this regression it is assumed that intercept value for all four companies is 

same and slope coefficients for two X variables are same. However the true picture 

might be different about the relation of Y with X variables for all four companies. So 

it is concluded that Simple pooled OLS does not show the true picture. It is needed to 

take into account of specific nature of every company. This can be done by 

considering following possibility. 

2. Slope Coefficients Constant but Intercept varies across individuals: The 

Fixed Effect Model 
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In order to capture the individuality of each company, it could be assumed that 

intercept vary across each company but sole coefficients remain constant. In this 

possibility, equation (B) can be written as 

Yit=β1i+β2X2it+β3X3it+uit                              (C) 

Where subscript i on the intercept term means that intercepts for four companies 

are different (because of special feature of company such as managerial style). 

This model is called fixed effect model (FEM). The term “fixed effects” means 

that although the intercept may vary across individuals but it remains constant 

over time or it is time invariant. In order to allow intercept differ for each 

company, differential intercept dummies can be introduced. After the introduction 

of Dummy variables, equation (C) can be written as 

Yit=α1+α2D2i+α3D3i+α4D4i+β2X2it+β3X3it+uit      (D) 

Where D2i=1 if observation is for GM company and 0 otherwise. D3i id dummy for 

observations of US Company and D4i is for West Company. α1 shows the intercept 

for GE .(GE is considered as comparison company here) In other words, α1 ,α2, α3 and 

α4 are differential intercept coefficients which show that how much intercepts of each 

company are different from GE. Any company can be chosen as comparison 

Company. After having regression following results are obtained 

Yit= -245.7924+ 161.5722D2i+339.6328D3i+186.5666D3i+0.1079X2i+0.3461X3i.  

The results show that differential intercepts for all four companies are different and 

coefficients are highly significant. The difference in intercept may due to different 

characteristics of individual company. Model (B) or model (D) results can be 

compared. Analysis of results shows that results with model (D) are more significant 

and have high R
2
 value. However F test can be used to decide between simple pooled 
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OLS and Fixed effect Model. Model with simple OLS is considered restricted as it 

assumes that intercepts are same for all companies. Restricted F test can be used. If F 

value is highly significant, it means that restricted regression is invalid. 

Time effect can also be considered in Grunfeld Investment function because there 

might be time factors (technological changes or changes in Government regulations). 

Such time effects can be considered by introducing time dummies for all time periods. 

As in this example there are 20 years, from 1935 to 1954, 19(Dummies can be 

introduced in model. So the equation (D) can be written as 

Yit= λ0+λ1Dum35+λ2Dum36+...+λ19Dum53+ β2X2it+β3X3it+uit              (E) 

where Dum35 attains value of 1 if observations belongs to 1935 and 0 otherwise. 

Same is rule for all time dummies introduced. Dummy for year 1954 is represented by 

λ0. Results with time effect estimation can be obtained and interpret the effect of time 

of investment function. 

We can take into account both individual as well as time effect on investment function 

for every individual company which is explained in the possibility below. 

3. Slope Coefficients Constant but the Intercept Varies over Individuals as 

well as Time 

In this possibility, equation (D) and (E) can be combined and written as  

Yit= α1+α2D2i+α3D3i+α4D4i+ λ0+λ1Dum35+...+λ19Dum53+ β2X2it+β3X3it+uit   (F)            

After estimation, results reveal that intercept dummies are significant for individual 

effect and insignificant for time period effect. 

4. All Coefficients Vary Across Individuals 

In this possibility it is assumed that intercept and slope coefficients for all individuals 

are different: Investment functions for all companies (GE, GM, US and WEST) are 
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different. In this Investment function for all companies can be obtained by 

multiplying each individuals dummy with X variables, which included six more 

variables. It can be written as 

Yit=  α1+ α2D2 i+ α3D3i + α4D4i+ β2X2it+ β3X3it+ γ1(D2iX2i) + γ2(D2iX3i)+ γ3(D3iX2it) + 

γ4(D3iX3it) +  γ5(D4iX2it) +  γ6(D4iX3it)+ uit               (G) 

Where γ,s are differential slope coefficients just like α,s are differential intercepts. If γ 

coefficients are significant, it means that slope coefficients are different from 

Comparison Company (GE). If β2 and γ1 are significant, it means that slope coefficient 

of X2 for GM is different from Comparison Company. If all differential intercepts and 

differential slope coefficients are significant, it means that all four companies have 

different investment functions. Thus data for all four companies is not poolable. 

Cautions about Fixed Effect Model 

Fixed effect model may have some problems which must be considered before 

estimation. 

1. If too many dummies are introduced, there might be problem of degree of 

freedom. 

2. In case, there are so many variables, there might be problem of multi-

collinearity. 

3. Fixed effect approach does not take into account time invariant factors such as 

Sex, EU membership or ethnicity. 

4. Error term should be handled carefully. In the example given above it is 

assumed that error term is considered according to classical assumptions, that 

uit~ N (0, σ
2
).  Here i refers to cross sectional observations and t refers to time 

series observations, the classical assumptions can be considered as follows 
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a)  It can be assumed that error variance for all cross sectional units is 

either same or Hetroscedastic. 

b)  It can be assumed that error terms for all companies are non-auto 

correlated over time 

c)  It can be assumed that for a given time, there is no correlation between 

error terms of all companies. 

Problems of error term can be solved by using Random effect model which is 

explained below. 

Random Effect Model 

Although fixed effect model is easy to apply, it creates the problem of degree of 

freedom. Sometimes dummy variables do represent lack of information about the true 

model; this lack of knowledge can be explained by introducing the disturbance term 

uit. This approach is called random effect approach.  Let’s take into account equation 

(C) again 

Yit=β1i+β2X2it+β3X3it+uit                              (C) 

β1i is assumed fixed in fixed effect model. If it is assumed as random variable with 

common mean value β1 and intercept value for individual company can be expressed 

as  

β1i= β1+εi                 i=1, 2… N.              (H) 

Where εi  is random error term with zero mean value and σε
2 

variance. It means that 

four companies are a random drawing from a larger population and have common 

mean value of intercept. However the individual difference in intercept is expressed 

by εi. Substituting equation (H) into (C), following equation can be obtained 

Yit=β1+β2X2it+β3X3it+εi+uit 
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=         β1+β2X2it+β3X3it+wit    (I) 

Here wit has two components, εi which is individual specific error component and uit, 

that is combined time series and cross sectional error combined. The assumptions 

made about for error component are that  

εi ~ N (0, σε
2
) 

uit~ N (0, σu
2
) 

it is also assumed that individual error components are not auto correlated for cross 

section as well as time units and there is no correlation among them. The main 

difference between fixed effect and random effect is that in FEM every cross sectional 

individual has its own intercept value. However in REM the intercept β1 shows the 

mean value of all intercept and error component εi shows the deviation of individual 

intercept from mean. εi cannot be observed directly. Assumptions for wit can be stated 

as 

E (wit) =0 

Var (wit) = (σε
2+σu

2
) 

If σε
2 

=0 there is no difference between simple pooled regression and random effect 

method estimation. An advantage of Random effect Model is that it is economical in 

degree of freedom because we do not have to estimate N cross sectional intercepts. 

Random Effect Model can be appropriate where the random intercept of each cross 

sectional unit is uncorrelated with regressors. 

 Fixed Effect Model versus Random Effect Model 

A researcher often finds problem about which model to choose for panel data testing. 

According to Gujarati (2004) if it is assumed that Error component and regressors in 

equation are correlated, then fixed effect model may be appropriate and random effect 

model may be appropriate for the opposite. 
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There are further techniques to choose between Fixed and Random effect model. 

According to observations made by Judge et al, 

5. If T (number of time series data) is larger than N (number of cross sectional 

units), there is difference in values of parameters estimated by FEM or REM. 

However for computational ease, FEM can be chosen. 

6. If T (number of time series data) is less than N (number of cross sectional 

units) then estimates from two methods can be different. In this case if cross 

sectional units are assumed random then REM may be appropriate and FEM 

may be appropriate if cross sectional units are not random. 

7. If error component and regressors are correlated then estimates obtained by 

REM are biased and FEM may be appropriate in this case. 

8. If T (number of time series data) is less than N (number of cross sectional 

Units) and we assume that error component and regressors are not correlated, 

then estimates obtained by REM are more efficient as compared to FEM. 

Hausman Specification Test (1973) is used to decide between fixed or random 

effect models for estimation. The null hypothesis in Hausman test is that 

estimators in FEM and REM do not differ substantially. It is based on asymptotic 

chi-square distribution. If null hypothesis is rejected then FEM may be appropriate 

and REM may not be useful. 

Despite the Houseman test still there is no simple rule to decide about FEM and 

REM. Though panel data is better than cross sectional data, it still does not solve 

problems of an econometrician. (Johnston and DiNardo) 
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D. Countries included in Trade Immigrant link Data Set: 

 

1. Afghanistan  

2. Albania  

3. Algeria  

4. Andorra  

5. Angola  

6. Antigua and Barbuda  

7. Argentina  

8. Arminia  

9. Australia  

10. Austria  

11. Azerbaijan  

12. Bahamas  

13. Bahrain  

14. Bangladesh  

15. Barbados  

16. Belarus  

17. Belgium  

18. Belize  

19. Benin  

20. Bermuda  

21. Bhutan  

22. Bolivia  

23. Bosnia and Herzegovina  

24. Botswana  

25. Brazil  

26. Brunei Darussalam  

27. Bulgaria  

28. Burkina Faso  

29. Burundi  

30. Cambodia  

31. Cameroon  

32. Canada  

33. Cape Verde  

34. Central African Republic  

35. Chad  

36. Chile  

37. China (excluding Hong 

Kong) 

 

38. Colombia  

39. Congo, the Democratic 

Republic of the 

 

40. Congo, the Republic of  

the 

41. Costa Rica  

42. Cote d’Ivoire  

43. Croatia  

44. Cuba  

45. Cyprus  

46. Czech Republic  

47. Denmark  

48. Djibouti  

49. Dominica  

50. Dominican Republic  

51. Ecuador  

52. Egypt  

53. El Salvador  

54. Equatorial Guinea  

55. Eritrea  

56. Estonia  

57. Ethiopia  

58. Fiji  

59. Finland  

60. France  

61. Gabon  

62. Gambia  

63. Georgia  

64. Germany  

65. Ghana  

66. Greece  

67. Grenada  

68. Guatemala  

69. Guinea  

70. Guinea-Bissau  

71. Guyana  

72. Haiti  

73. Honduras  

74. Hong Kong Special 

Administrative Region of 

China 

 

75. Hungary  

76. Iceland  

77. India  

78. Indonesia  

79. Iran (Islamic Republic of)  

80. Iraq  

81. Ireland  

82. Israel  

83. Italy  

84. Jamaica  

85. Japan  

86. Jordan  

87. Kazakhstan  

88. Kenya  

89. Kiribati  

90. Korea, Democratic 

People´s Republic of 

 

91. Kuwait  

92. Kyrgyzstan  

93. Lao People´s Democratic 

Republic 

 

94. Latvia  

95. Lebanon  

96. Lesotho  

97. Liberia  

98. Libyan Arab Jamahiriya  

99. Lithuania  

100. Luxembourg  

101. Macedonia  

102. Madagascar  

103. Malawi  

104. Malaysia  

105. Maldives  

106. Mali  

107. Malta  

108. Mauritania  

109. Mauritius  

110. Mexico  

111. Moldova, Republic of  

112. Mongolia  

113. Montenegro  

114. Morocco  

115. Mozambique  

116. Myanmar  

117. Namibia  

118. Nepal  
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119. Netherlands  

120. New Zealand  

121. Nicaragua  

122. Niger  

123. Nigeria  

124. Norway  

125. Oman  

126. Pakistan  

127. Panama  

128. Papua New Guinea  

129. Paraguay  

130. Peru  

131. Philippines  

132. Poland  

133. Portugal  

134. Qatar  

135. Romania  

136. Russian Federation  

137. Rwanda  

138. Saint Kitts and Nevis  

139. Saint Lucia  

140. Saint Vincent and the 

Grenadines 

 

141. Samoa  

142. San Marino  

143. Sao Tome and Principe  

144. Saudi Arabia  

145. Senegal  

146. Serbia  

147. Seychelles  

148. Sierra Leone  

149. Singapore  

150. Slovak Republic  

151. Slovenia  

152. Somalia  

153. South Africa  

154. Spain  

155. Sri Lanka  

156. Sudan  

157. Suriname  

158. Swaziland  

159. Switzerland  

160. Syrian Arab Republic  

161. Taiwan  

162. Tajikistan  

163. Tanzania, United 

Republic of 

 

164. Thailand  

165. Timor-Leste  

166. Togo  

167. Tonga  

168. Trinidad and Tobago  

169. Tunisia  

170. Turkey  

171. Turkmenistan  

172. Uganda  

173. Ukraine  

174. United Arab Emirates  

175. United Kingdom  

176. United States of America  

177. Uruguay  

178. Uzbekistan  

179. Venezuela  

180. Viet Nam  

181. Yemen  

182. Cosovo 

 

183. Zambia 

 

184. Zimbabwe  
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E. Countries included in Trade Emigrant link Data Set: 

1. Afghanistan 

2. Albania 

3. Algeria 

4. Andorra 

5. Angola 

6. Antigua and Barbuda 

7. Argentina 

8. Armenia 

9. Australia 

10. Austria 

11. Azerbaijan 

12. Bahamas 

13. Bahrain 

14. Bangladesh 

15. Barbados 

16. Belarus 

17. Belgium 

18. Belize 

19. Benin 

20. Bermuda 

21. Bhutan 

22. Bolivia 

23. Bosnia and Herzegovina 

24. Botswana 

25. Brazil 

26. Brunei Darussalam 

27. Bulgaria 

28. Burkina Faso 

29. Burundi 

30. Cambodia 

31. Cameroon 

32. Canada 

33. Cape Verde 

34. Central African Republic 

35. Chad 

36. Chile 

37. China (excluding Hong Kong) 

38. Colombia 

39. Comoros 

40. Congo, the Democratic Republic of the 

41. Congo, the Republic of the 

42. Costa Rica 

43. Cote d’Ivoire 

44. Croatia 

45. Cuba 

46. Cyprus 

47. Czech Republic 

48. Denmark 

49. Djibouti 

50. Dominica 

51. Dominican Republic 

52. Ecuador 

53. Egypt 

54. El Salvador 

55. Equatorial Guinea 

56. Eritrea 

57. Estonia 

58. Ethiopia 

59. Fiji 

60. Finland 

61. France 

62. Gabon 

63. Gambia 

64. Georgia 

65. Germany 

66. Ghana 

67. Greece 

68. Grenada 

69. Guatemala 

70. Guinea 

71. Guinea-Bissau 

72. Guyana 

73. Haiti 

74. Honduras 

75. Hong Kong  

76. Hungary 

77. Iceland 

78. India 

79. Indonesia 

80. Iran (Islamic Republic of) 

81. Iraq 

82. Ireland 

83. Israel 

84. Italy 

85. Jamaica 

86. Japan 

87. Jordan 

88. Kazakhstan 

89. Kenya 

90. Kiribati 

91. Korea, Democratic People´s Republic of 

92. Kosovo 

93. Kuwait 

94. Kyrgyzstan 

95. Lao People´s Democratic Republic 

96. Latvia 

97. Lebanon 

98. Lesotho 

99. Liberia 

100. Libyan Arab Jamahiriya 

101. Lithuania 

102. Luxembourg 

103. Macedonia 

104. Madagascar 

105. Malawi 

106. Malaysia 

107. Maldives 

108. Mali 

109. Malta 

110. Mauritania 

111. Mauritius 

112. Mexico 

113. Moldova, Republic of 

114. Monaco 

115. Mongolia 

116. Montenegro 

117. Morocco 

118. Mozambique 

119. Myanmar 

120. Namibia 
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121. Nepal 

122. Netherlands 

123. New Zealand 

124. Nicaragua 

125. Niger 

126. Nigeria 

127. Norway 

128. Oman 

129. Pakistan 

130. Panama 

131. Papua New Guinea 

132. Paraguay 

133. Peru 

134. Philippines 

135. Poland 

136. Portugal 

137. Qatar 

138. Romania 

139. Russian Federation 

140. Rwanda 

141. Saint Kitts and Nevis 

142. Saint Lucia 

143. Saint Vincent and the Grenadines 

144. Samoa 

145. San Marino 

146. Sao Tome and Principe 

147. Saudi Arabia 

148. Senegal 

149. Serbia 

150. Seychelles 

151. Sierra Leone 

152. Singapore 

153. Slovak Republic 

154. Slovenia 

155. Somalia 

156. South Africa 

157. Spain 

158. Sri Lanka 

159. Sudan 

160. Suriname 

161. Swaziland 

162. Switzerland 

163. Syrian Arab Republik 

164. Taiwan 

165. Tajikistan 

166. Tanzania, United Republik of 

167. Thailand 

168. Togo 

169. Tonga 

170. Trinidad and Tobago 

171. Tunisia 

172. Turkey 

173. Turkmenistan 

174. Uganda 

175. Ukraine 

176. United Arab Emirates 

177. United Kingdom 

178. United States of America 

179. Uruguay 

180. Uzbekistan 

181. Venezuela 

182. Viet Nam 

183. Yemen 

184. Zambia 

185. Zimbabwe 
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F. Difference in countries data set for Immigration and Emigration 

1. Countries not in trade Emigrant link: 

a. Timor Leste 

2. Countries not in trade Immigrant link: 

a. Comoros 

b. Monaco 
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