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Abstract 
 

The gravity model of trade is estimated in panel data framework to analyze the effects of EU 
accession on trade flows between Sweden and EU states. The paper examines Swedish bilateral 
trade, exports and imports over the period 1980-2009 by using four techniques that have 
frequently been employed, named OLS, GLS, Fixed Effect and Hausman Taylor estimation. The 
findings show that EU membership reduces unconventional trade barriers and leads to 
substantial growth in trade particularly in imports. In general, EU membership increased 
imports by around 105-113 percent, whilst trade experienced growth between 7 to 16 percent 
approximately. However, the impact is insignificant on Sweden’s exports. This implies that, the 
EU accession impact on Sweden-EU trade is mainly grounded on imports’ expansion, as the 
effect on exports is insignificant. Hence, the findings suggest that Sweden’s EU accession has 
been successful with respect to trade specifically with respect to imports. 
 

Key Words: EU membership/accession; Sweden; Gravity model; Trade; Exports; Imports  
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1. Introduction 
 

This study is an assessment of trade effects of European Union (EU)’s accession from the 

Sweden’s standpoint. For a small country like Sweden with about 62 percent trade share in 

GDP1

Most of empirical literature like Martinez-Zarzoso and Lehmann (2003), Micco et al. (2003), 

Egger (2004), Serlenga and Shin (2004), Brouwer et al. (2007), Antimiani and Costantini (2009) 

and Hornok (2009) examined significantly positive impact of EU integration by estimating the 

gravity trade model with different techniques ranging from basic estimation models like pooled 

OLS, GLS, fixed and random effect to advance models like Hausman Taylor estimation and fixed 

effect vector decomposition model. Hornok (2009) studied the border effect on trade as a 

result of EU enlargement in 2004. Border effect represents trade barriers apart from tariffs, 

, trade is truly an engine of growth and tariffs, quotas and other technical procedures are 

extensively deemed as imperative trade barriers. So, hypothetically positive impact of 

integration seems obvious on Sweden’s intra-EU trade but is it as obvious empirically? This 

question provides a good reason for empirical estimation to identify the effect of reduction in 

trade cost as a result of Sweden’s enclosure in well integrated EU market.  

In this regard, the gravity model became the baseline model which is used for empirical 

estimation of correlation between trade (volume/direction) and regional agreements 

(unions/blocks). The gravity empirical tool has been employed by many studies to project the 

effect of widening and deepening of European Union on member countries’ trade. Some 

studies estimated simple model to analyze the impact like Martinez- Zaroso (2003), Breuss 

(2005) and Hornok (2009), some focused on econometric specifications like Serlinga and Shin 

(2004), Cheng and Wall (2005), Westerlund and Wilhelmsson (2006), Mitz (2010) and some 

worked on modification of explanatory variables like Bergstrand (1985), Helpman (1987), Limao 

and Venables (1999), Bougheas et al. (1999), Soloaga and Winters (2001), Martinez-Zarzoso and 

Lehmann (2003) .  

 

                                                            
1 World Bank (2010) 
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such as differences in product-specific technical requirements and administrative burdens etc 

(see Anderson and van Wincoop 2003, Chen 2004 for details). The study takes two groups 

namely treatment group and control group. Treatment group consists on country pairs 

involving at least one new member and control group covers country pairs of EU15 (old 

members) countries. Study concludes that EU membership enhanced trade in treatment group 

by 14 percent in first three years consistent with a 1.5 to 3.3 percent decrease in ad valorem 

tariff. According to Antimiani and Costantini (2009) EU membership leads towards increase in 

exports of high technology products. EU membership is caused to boost trade about 27 percent 

between two of its members (Lejour et al. 2009). Egger (2004) states that the EU integration 

should have increased intra- EU trade by 4 percent points. Furthermore, Micco et al. (2003) 

recorded 34 percent positive impact of EU integration on member countries’ trade. Treating the 

founding EU members as the core and the other members as periphery, Egger and Pfaffermayr 

(2002) found that both core and periphery’s intra-trade experienced strong positive effect but 

this positive effect seems to weaken in phase to phase EU enlargements.  

 

However, square to these studies some studies recorded negative or insignificant effect of EU 

integration on trade. Frankel et al. (1998) examined that trade trend is not empirically 

significant within EU bias. Moreover, Krueger (1999) and Soloaga and winters (2001) empirically 

estimate that overtime the tendency of intra- EU trade dwindles. Though, Krueger (1999) found 

significant and Soloaga and winters (2001) insignificant results. Badinger (2005) argues that a 

major part of the trade integration is not because of EU adhesion, but it is the result of trade 

negotiations under GATT and WTO.  

 

The country specific studies show mix views regarding trade effects of EU accession.  Fidrmuch 

(2005) estimates the trade creation as a result of Austria’s EU entry. His theoretical framework 

reveals that before EU membership Austrian exports with European Union were badly affected 

by trade barriers during 1980s and in the first half of the 1990s even in the presence of FTAs, so 

FTAs didn’t provide Austria full access to EU market. The empirical application of standard 

gravity equation on panel of OECD countries with fixed effect and time specific effects shows 25 
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percent positive effect of accession on Austria’s trade with EU. However, Koukouritakis (2004) 

didn’t found significant impact on Greece’s exports after its EU accession. The empirical 

estimation is done by a dynamic full trade model, because of the fact that Greece’s exports 

depend on imported inputs. Then, residual technique applied to test the membership effects. 

The study results show that if Greece had not entered the EU, its trade deficit in 1993 would 

have been about 65 percent lesser than the actual figure. The imports increased by significant 

amount but impact on exports was very small. Furthermore, Shepotylo (2009) projected high 

cost of non -integration for Ukraine. As if Ukraine could have become an EU member in 2004 its 

exports would have increased due to trade’s redirection from CIS countries towards the EU 

countries and restructuring of exports from low value added products and raw materials 

towards exports of value added manufactured goods.  

 

The most relevant empirical paper for the issue in hand is by Lindbom and Hossain (2007).  This 

thesis focuses to analyze whether Swedish trade experienced trade diversion or trade creation 

as a result of EU membership. By dividing panel data into two groups before (1985-94) and 

after (1995-2004) membership, their pooled panel data regression revealed 44 percent trade 

diversion by diverting Sweden’s trade from non-members to EU members. Sweden has also 

increased its trade to EU members by 106 percent due to trade creation2. However, Westerlund 

and Wilhelmsson (2006) captures the significant trade diversion but no trade creation as a 

result of 1995 EU enlargement3

Hence, the specific aim of this study is to apply a gravity model to annual bilateral trade 

between Sweden and 193 countries including 26 European states to study the intensity of 

impact of EU integration.  The novelty of this study is that even though plenty of papers 

examined the impacts of EU Accession but according to my knowledge only one unpublished 

. Kokko (1994)’s theoretical paper discusses the effects of EU 

accession on Sweden’s Economic growth and predicted positive export growth.  

 

                                                            
2 Trade diversion is an increase in intra union trade at the expense of trade with non-member countries and trade 
creation is increase in trade above basic trade level, whereas basic trade level if EU did not exist without any 
changes in non-members trade (Soloaga and Winters 2001) 
3 Accession of Austria, Finland and Sweden in EU (EUROPA 2011) 
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work4 has specifically focused on Sweden to analyze trade impacts of EU’s accession5

2. Sweden and European Union 

. Possibly 

the reason behind this is general understanding that the Sweden was already integrated with 

EU because of its FTA with EU as European Free Trade Association (EFTA)’s member in 1972 and 

entry in  European Economic Area (EEA) in 1994 before EU membership in 1995 (Venshøj, 

2011). Therefore, any positive implication of accession on trade cannot be completely linked 

with conventional trade barrier like tariff as goods and services were already traded almost 

tariff free since 1972. However, there exist other factors associated with accession which cause 

reduction in trading cost for instance abolition of custom control procedures, harmonization of 

technical barriers and legal framework, relieve from lengthy waiting hours on borders and 

profound certifications. So, paper estimates the magnitude of impact on Sweden-EU trade as a 

result of single market. 

 

The next section briefly describes Swede’s way to EU membership. Section 3 converses the 

possibilities of integration effects on Sweden’s trade.  Section 4 observes the stylized facts of 

Sweden’s trade trends, direction and diversification during 1980-2009.  Section 5 outlines the 

functional form of model to be estimated, defines the data, describes the variables and confers 

the empirical results. In the end, section 6 concludes the discussion.  

 
Sweden was one of the founding members6 of the European Free Trade Agreement (EFTA) 

established in 1960. These were countries those preferred free-trade but had some 

reservations about European Economic Community (EEC)7

                                                            
4 Lindbom and Hossain (2007) 
5 However, there are number of studies projected the effects of Economic and Monetary Union (EMU) on 
Sweden’s trade-e.g. Rose (2001), Alho (2011) 
6 The founding members of the EFTA were Sweden, Denmark, Norway, Austria, Switzerland, Portugal and the 
United Kingdom 

’s political nature (Zetterquist, 2010). 

However Sweden signed a free trade agreement with EEC though EFTA in 1972.  In 1994 

Sweden signed the European Economic Area (EEA) with EEC which has until then formally 

7 The member states of EEC at that time were Belgium, France, Germany, Italy, Luxembourg and the Netherlands. 

http://en.wikipedia.org/wiki/Belgium�
http://en.wikipedia.org/wiki/France�
http://en.wikipedia.org/wiki/Germany�
http://en.wikipedia.org/wiki/Italy�
http://en.wikipedia.org/wiki/Luxembourg�
http://en.wikipedia.org/wiki/Netherlands�
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developed to European Union (EU). This agreement gave access to the EU internal market with 

some conditions. On January 1, 1995 Sweden became a full member of European Union8

3. Should EU –Integration be expected to affect Trade? 

.  

 

Although trade liberalization in terms of conventional trade measures existed before EU 

accession due to Sweden free trade agreement with EEC in 1972 and EEA agreement in 1994. 

But FTA of 1972 came out with limited access, moreover difference of measures between EFTA 

countries and EEC states also existed (Venshøj 2011). However in result of EEA, EU external 

tariff applied and some remaining tariffs on intra-EU trade were abolished. But firstly, it 

implemented on Sweden only for a one year and secondly, it also didn’t cover many significant 

EU policies like the custom union and the common trade policy etc9

EU integration resulted in harmonization of regulations and standards like; harmonization of 

national technical and labeling requirements on products, common certification of goods, 

harmonized indirect taxes and a standard documentation procedure for the EU region which 

reduces the documentation burden after the adoption of EU legal framework “acquis 

. Furthermore, Sweden had 

to increase custom tariff by approximately 1 percent on average as a result of its EU 

membership in 1995, because with accession Sweden has to adjust its third country tariffs to 

level of custom union tariff, which ultimately made imports from extra-EU countries to Sweden 

a bit expensive (Breuss 2005).  Apart from traditional trade barriers like tariffs, rules of origin 

and quotas, the single market implies alteration in trade through many other measures, such as 

harmonization of regulations and technical standards, abolition of border formalities and 

administrative issues and deregulation of many regulated sectors etc. Following are the some 

prominent trade barriers other than traditional ones, which abolished in consequent of EU 

integration;  

 

Discrepancy in Regulations and Standards 

                                                            
8For detail background see: Venshøj, 2011: 11-12, Zetterquist, 2010:1-2, EUROPA (2011) 
9 See  Table 1 (Appendix I) for major differences between EEA and EU membership 
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communautaire”. Whereas, discrepancy in indirect taxes like non-uniform Value Added Tax 

(VAT) system can cause efficiency loss, high administrative cost and encourage rent seeking and 

tax scam activities (Bye et al, 2008). Harmonized EU legislation not only eases the intra- EU 

trade but also facilitates extra-EU countries’ access to EU market.  

 
Border Effect10

  

 

 
Border effect proves higher in relatively small economies as compare to large economies, so 

high border effect could be expected in Sweden (Anderson and Wincoop 2003). The elimination 

of custom related border controls prevents from cargo delays. Empirical evidences show that 

the cost of cargo delays can have significant impact, especially in cases  when many borders 

have to be crossed or if there are not many crossings available (Fink 2001). According to Breuss 

(2005) EU integration decreased trade cost by approximately 5 percent due to elimination of 

border control which is partly applied in 1994 and fully applied since 1995 in Sweden. 

Moreover, free mobility of factors without exceptions can also contribute significantly in trade 

enhancement (Baldwin et al., 1995).   

 

Increased Competition 

Generally, the accession to a single market expects to enhance the competition and empirical 

studies reveal that increasing import competition implies reduction in mark ups and prices 

(Tybout 2003). Moreover, the policy changes as a result of EU adhesion should have a relatively 

large disciplinary impact on the manufacturing industry of small countries like Sweden as 

compare to large countries (Hoekman et al., 2004). The single market competition forces the 

relatively inefficient firms to enhance productivity or exit, which consequently increases the 

average productivity level. Furthermore, enforcement of competition policy and intellectual 

property rights also add the positive impact. 

                                                            
10 A discontinuity that exists in custom controls, rules and procedures of trade at the borders between countries 
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Administrative Cost 

Adoption of harmonized regulations and technical procedures and abolition of custom controls 

ease the intra-EU trading by reducing the administrative costs of all these requirements. 

Reduction in administrative costs causes the producer surplus as net revenue rises owing to 

saving of resources.  

 

Change in Price Level 

Change in price level is another indirect impact of reduction in trade barriers. The aggregate 

price level in the importing country readjusts, which changes the trade level. Mostly, reduction 

in import barriers leads towards lower domestic price level and enhances exports’ 

competitiveness (CEPII 1996, Anderson and Wincoop 2003). Furthermore, reduction in 

transaction costs for imports lowers the domestic prices of imports and increases imports from 

EU countries, which leads to consumer surplus (lower import prices). Additionally the removal 

of tariffs in custom union only reallocates tariff returns from government to consumers of 

imports in shape of consumer surplus, whereas diminution in prices caused by elimination in 

administrative costs is consumers’ true gain, which ultimately motivates imports’ expansion 

(Flam 2009).  

Interest rate 

Interest rate and exchange rate are correlated for instance any rise in interest rate in a country 

as compare to overseas can give investors  a higher return on that country’s assets (Sánchez  

2005). So, higher interest rate attracts foreign capital and as a result exchange rate rises, import 

prices reduces and foreign demand for that country’s goods and services also decreases. Hence, 

uniform interest rate in a custom union can lead to stable exchange rate, however it’s 

conditional on some factors like inflation rate (Edwards 2006). Whereas, the stable exchange 

rate has positive correlation with trade (Costa- i-Font 2010). 

Above discussion perceives that even then there were EEA and EFTA but to grasp the full 

potential of trade within European Union, EU membership matters. Moreover, trade 
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enhancement could be expected not only between member countries but also with non-

members as a result of single market ease. This section ends with the note that however all 

factors discussed above individually may not have substantial effect but jointly it could be 

expected.  

4. Does Trade Data show EU membership’s Effect? 
 

This section document stylized facts of Sweden’s trade data and shows some interesting facts 

before empirical estimation. Sweden’s trade data witnesses that EU member states has been a 

significant part of its trade with key trading partners Germany, UK, Denmark, Finland and 

Netherlands during 2000-2009 (IFS 2010). In 2009, with 17.9 percent share in Sweden’s imports 

and 10.2 percent contribution in exports, Germany remained the major trade partner (IFS 

2010).   

Figure 1: Share of Trade with EU members in Sweden’s GDP during 1980-2009 

Source: International Financial Statistics, IMF 2010 
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The trend line of share of Sweden’s trade with European Union (EU) members in GDP since 

1980 shows almost steady growth during 1980 -90, but significance decline driving by Sweden’s 

financial crisis has been seen in late 80s and early 90s (see figure 1). However, declining trend 

started to reverse since 1992. Most importantly after 1995, share of trade with EU members in 

GDP is continuously increasing.  A factor that is likely to extend support to our hypothesis is 

that the percentage share of trade with EU states in Sweden’s GDP is improving with 

persistence increasing rate since 1995. 

Moreover, figure 2 examines the direction of Sweden’s trade and compares the percentage 

share of different geographical regions in Swedish trade before and after EU membership. Two 

graphs illustrate the percentage share of different regions in Sweden’s total trade from 1980 to 

1995 and from 1995 to 2009. They exhibit that EU members always held a lion share in 

Sweden’s trade. Nevertheless, a general comparison of both graphs didn’t show any dramatic 

change, but a significance change of 2 percent can only be seen in share of EU members.  

Figure 2: Geographical Diversification in Sweden’s Trade 
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Figure 3: Growth in Demand of Sweden’s Exports between 2005-2009 

 

                                                        Annual Growth of Sweden’ export to the Partner Countries between 2005-09,% 
 
 

    Sources : ITC calculations based on COMTRADE statistics 
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Figure 4: Competitiveness of Suppliers to Sweden for the Imports during 2005-2009 

 

 

Source: ITC calculations based on COMTRADE statistics 
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Figure 3 shows the development in demand of Sweden’s exports during 2005-09. Whereas, 

circles are top twenty importing partners of Sweden in 2009 and circle size is proportional to 

the partner countries’ share in world’s imports for the products exported by Sweden. It seems 

that the Swedish exports have experienced contraction during this period as there are only 

three countries namely China, Turkey and United Kingdom (blue circles) with whom Sweden 

export growth is greater than their import growth from other countries. While for all other 

countries (yellow circles), Sweden’s export growth remained lower than their import growth 

from rest of the world.  On the other hand in figure 4, imports performance has shown 

comparatively better growth, in which circle size is proportional to partner countries’ share in 

world exports for the products imported by Sweden. Sweden imports from Austria, Czeck 

republic, France, Norway and United Kingdom (blue circles) increased more than their exports 

to the world. While Sweden import growth from other partners (yellow circles) remained less 

than partner countries’ export growth to rest of world.  Hence, out of seven countries with 

which Sweden’s trade experienced positive growth during last five years, four are EU member 

states.  

5. Methodology 

5.1. The Model 
 

Tinbergen (1962) and Pöyhönen (1963) firstly developed the gravity model, which is now 

standard model to estimate the determinants of bilateral trade in empirical literature (e.g. 

Bougheas et al. 1999, De Grauwe and Skudelny 2000). As it is compatible with standard trade 

theories, for instance its derivation is possible from the Ricardian trade model with a range of 

goods; it can also be derived from the Heckscher-Ohlin model with more products than factors 

and from the Chamberlin-Heckscher-Ohlin model with monopolistic competition and increasing 

returns to scale (Anderson 1979, Helpman and Krugman 1985, Deardorff 1998, Fratianni 2007).  

 



14 

 

Traditional gravity model states that the bilateral trade between two countries increases with 

high GDPs and decreases with high trading cost (Frankel 1997). Where GDP of exporting 

country represents export supply capacity and GDP of importing country determines import 

demand. Furthermore, trade cost mostly proxy by geographical distance between two countries 

and contiguous countries etc. Moreover, determinants of bilateral trade can be extended by 

including other variables, which can affect trade positively or negatively, such as exchange rate 

variability (Frankel and Wei, 1995), custom Union (Egger 2004) and currency union (Costa- i-

Font 2010). As about specification according to Matyas (1997) accurate econometric 

specification of gravity trade model should be the “triple-way model”, in which time, exporter 

and importer effects are mentioned as fixed and unobservable. However, Egger and 

Pfaffermayr (2002) argue that, when Matyas’ triple-way model is expanded to include bilateral 

trade interaction effects, this 3-way specification reduces to a traditional 2-way model including 

time and bilateral effects only.  

 

To inspect the effects of EU accession on Sweden’s trade in this study, the standard gravity 

model is amplified by some traditional and non-traditional variables. I estimate following two 

dimensional gravity models, Sweden pair with respective country and time.  

 

              𝑙𝑙𝑇𝑇𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼𝑜𝑜 + 𝛼𝛼1𝑙𝑙𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖+𝛼𝛼2𝑙𝑙𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖  +𝛼𝛼3𝑙𝑙𝑔𝑔𝑜𝑜𝑔𝑔𝑖𝑖𝑖𝑖 + 𝛼𝛼4𝑙𝑙𝑔𝑔𝑜𝑜𝑔𝑔𝑖𝑖𝑖𝑖 + 𝛼𝛼5𝑙𝑙𝑔𝑔𝑖𝑖𝑖𝑖 +

                                                       𝛼𝛼6𝑐𝑐𝑜𝑜𝑐𝑐𝑖𝑖𝑖𝑖𝑔𝑔𝑖𝑖𝑖𝑖 + 𝛼𝛼7𝑐𝑐𝑜𝑜𝑐𝑐𝑙𝑙𝑐𝑐𝑐𝑐𝑔𝑔𝑖𝑖𝑖𝑖 + 𝛼𝛼8𝐸𝐸𝐸𝐸 + 𝛼𝛼9𝐸𝐸𝐸𝐸𝐸𝐸 + 𝛼𝛼10𝐸𝐸𝐸𝐸𝑇𝑇𝐸𝐸 + 𝜀𝜀𝑖𝑖𝑖𝑖 𝑖𝑖   

  

(5.1) 

𝑙𝑙𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼𝑜𝑜 + 𝛼𝛼1𝑙𝑙𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖+𝛼𝛼2𝑙𝑙𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖  +𝛼𝛼3𝑙𝑙𝑔𝑔𝑜𝑜𝑔𝑔𝑖𝑖𝑖𝑖 + 𝛼𝛼4𝑙𝑙𝑔𝑔𝑜𝑜𝑔𝑔𝑖𝑖𝑖𝑖 + 𝛼𝛼5𝑙𝑙𝑔𝑔𝑖𝑖𝑖𝑖

+ 𝛼𝛼6𝑐𝑐𝑜𝑜𝑐𝑐𝑖𝑖𝑖𝑖𝑔𝑔𝑖𝑖𝑖𝑖 + 𝛼𝛼7𝑐𝑐𝑜𝑜𝑐𝑐𝑙𝑙𝑐𝑐𝑐𝑐𝑔𝑔𝑖𝑖𝑖𝑖 + 𝛼𝛼8𝐸𝐸𝐸𝐸 + 𝛼𝛼9𝐸𝐸𝐸𝐸𝐸𝐸 + 𝛼𝛼10𝐸𝐸𝐸𝐸𝑇𝑇𝐸𝐸 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖  

(5.2) 

𝑙𝑙𝑀𝑀𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼𝑜𝑜 + 𝛼𝛼1𝑙𝑙𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖+𝛼𝛼2𝑙𝑙𝑔𝑔𝑔𝑔𝑔𝑔𝑖𝑖𝑖𝑖  +𝛼𝛼3𝑙𝑙𝑔𝑔𝑜𝑜𝑔𝑔𝑖𝑖𝑖𝑖 + 𝛼𝛼4𝑙𝑙𝑔𝑔𝑜𝑜𝑔𝑔𝑖𝑖𝑖𝑖 + 𝛼𝛼5𝑙𝑙𝑔𝑔𝑖𝑖𝑖𝑖

+ 𝛼𝛼6𝑐𝑐𝑜𝑜𝑐𝑐𝑖𝑖𝑖𝑖𝑔𝑔𝑖𝑖𝑖𝑖 + 𝛼𝛼7𝑐𝑐𝑜𝑜𝑐𝑐𝑙𝑙𝑐𝑐𝑐𝑐𝑔𝑔𝑖𝑖𝑖𝑖 + 𝛼𝛼8𝐸𝐸𝐸𝐸 + 𝛼𝛼9𝐸𝐸𝐸𝐸𝐸𝐸 + 𝛼𝛼10𝐸𝐸𝐸𝐸𝑇𝑇𝐸𝐸 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖  

(5.3) 
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Above three versions of gravity equation (5.1, 5.2 and 5.3) with different dependent variables 

are used. In (5.1), logarithm of bilateral trade used as dependent variable, while in other two 

equations (5.2, 5.3) logarithms of exports and imports employed as dependent variables. 

Although most of studies used bilateral trade as dependent variable but there are also strong 

arguments in favor of using bilateral exports or imports flow. According to them, separate trade 

flows help in measuring more accurate effects of domestic versus foreign explanatory 

variables.11

 In above mentioned models (5.1, 5.2 and 5.3), the first two regressors lgdpit and lgdpjt are the 

logarithms of the GDPs of Sweden (country i) and foreign country (j) in current million US 

dollars. GDPs are expected to be positively proportional to trade as they correspond to 

productive capacity of a country and immense productive capacity means more trade (Nellis 

and Parker 2004). Other explanatory variables include logarithms of Population of Sweden and 

foreign country (j) denoted by lpopit and lpopjt respectively.  Population shows country size and 

mostly expected to be negatively related to trade because bigger countries expected to be self 

sufficient, but it couldn’t be always true as larger population can also lead towards economies 

of scale, which results in exports expansion

 But other side argues that the exports and imports flows have most of the similar 

explanatory variables. Consequently, for clear picture three gravity equations are estimated 

with dependent variables lTijt the logarithm of bilateral trade between Sweden (i) and countries 

j in year t, same as, lXijt the logarithm of bilateral exports and lMijt logarithm of bilateral imports, 

all in million US dollars. 

 

12

                                                            
11 Flam and Nordstrom (2003), Baldwin (2006) 
12 Costa-i-Font (2010) 

. Study also accounts for probable effective time 

invariant variables of trade like log of distance between Sweden and country j (ldij) and dummy 

variable for common bordering countries with Sweden named contigij, which are expected to 

have negative and positive effect on dependent variables respectively (Barkman et al. 2005). 

Study also includes dummy variable for common language (comlangij) to evaluate the identical 

culture’s impact, whereas identical culture is expected to have positive impact on bilateral 

trade (Martinez-Zarzoso and Lehmann 2003). Further, to assess the impact of Sweden’s EU 
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membership on trade defined three dummy variables EU, I and EUI. EU equals 1 if country j is 

EU member and 0 otherwise13. The second dummy variable I equal 1 for all countries since year 

199514 and 0 before it. Finally, the multiplication of these two dummies provides key variable of 

interest EUI, which measure if Sweden-EU countries have had a relative strong increase in trade 

after 1995.  In the end, another treatment dummy includes by the name of EFTA to capture the 

impact of EFTA on Sweden’s trade, which is 1 if country (j) is EFTA member and 0 otherwise.  

Both custom union dummies EUI and EFTA anticipated to have positive impacts on trade 

flows15

5.2. Data Description 

. (See summary of variables in Table 1 Appendix II). 

 

 

The data sample consists of annual panel data from 1980 to 2009.  Panel based approach used 

to model the heterogeneity issues by adding country pair individual affects (Mátyás 1997 and 

Egger and Pfaffermayr 2003). Heterogeneity issue rises in the presence of unobserved factors, 

such as bordering countries is an observed country pair element but estimates can be biased if 

there are other unobserved elements to specific country pair propensity to trade for instance 

common language, identical cultures and food habits etc. The country sample consists of 194 

countries including 26 EU member states means 193 country pairs. Although, EU member 

states are 27 but Luxembourg and Belgium combined as their trade statistics are confounded 

until 1998.  The key source of trade data is the International Monetary Fund’s International 

Financial Statistics (IFS) from which acquired values of bilateral exports and imports in million 

US dollars.  Data on GDP16

                                                            
13 Year of EU and EFTA entry of each country is provided in Table 2 (Appendix I). 
14 the joining year of Sweden’s EU membership 
15From here  trade flows referred to dependent variables; trade, exports and imports  
16 There is no standard measure of GDP to test the gravity model in literature. Different studies used different 
measures of GDP without explaining reason. However, this study chooses GDP in current million US dollars 
because exports and imports are reported in current prices. Some studies also employed GDP in PPP in current 
international dollars but it is unfavorable for developing countries as their GDP in PPP is bigger than GDP in current 
US dollars. 

 and population is mainly retrieved from World Bank Development 

Indicators (WDI), 2010 database, expressed in current million US dollars and millions 

respectively. However, some missing observations added from IMF’s IFS database. Data on 
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country specific variables is obtained from Centre d'Etudes Prospectives et d'Informations 

Internationales (CEPII)’s databases. Such as, data on bilateral distance obtained from CEPII’s 

distance dataset, which integrates the internal distances based on area and uses one important 

or official capital city to calculate international distance. Furthermore, data on Sweden’s 

contiguous countries and common language is taken from CEPII’s geographical dataset.  

 

5.3. Potential Biases 

 

Firstly, literature confirms that in gravity equation estimates can be biased by incorrect 

treatment of zero trade flows among country pairs (Westerlund and Wilhelmsson 2006, 

Helpman et al. 2008, Shepotylo 2009). The two conventional approaches to deal with zero 

trade are, either eliminate zero observations from sample or add a very small number to each 

observation of dependent variable (Wang and Winters 1991 and Raballand 2003). Moreover, 

some studies proposed techniques to deal with severe problem of zero trade values- see 

Frankel 1997, Westerlund and Wilhelmsson 2006, Helpman et al. 2008. However, the current 

study sticks with first conventional strategy to eliminate the zero as this approach gives 

acceptable results if zeros are random (Westerlund and Wilhelmsson 2006, Linders and Groot 

2006). And in this dataset, zero trade flows are very small and random, particularly in trade 

data.  

 

Next, as discussed in the section 3, there is a strong argument that Sweden was already 

integrated due to EEA in 1994. This issue is addressed by shifting 1 a year ahead in dummy I to 

create a new variable for EEA. So, dummy I is 1 since 1994 and 0 before it and generate a new 

dummy EU94 by multiplying EU dummy and new I dummy. Subsequently, both the effect of EU 

membership (EUI) and effect of integration as a result of EEA (EU94) can assess and compare. 

Finally, another issue of concern is the argument that there is sudden change in Sweden’s intra-

EU trade figures in 1995 because imports from non-member countries registered in the country 

of entrance in EU, no matter whether it is the destination country or simply a transit country. 
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So, trade from that entrance EU country to other EU countries registered as intra-EU trade. In 

this regard after inspecting the dataset a substantial increase detected in imports from 

Netherlands to Sweden, the figure doubled in 1995 as compare to 1994. As this country has a 

major port (Rotterdam), where a lots of shipments from non-EU countries enter the EU. To 

avoid this bias Netherlands eliminated from dataset.  

5.4. Estimation 

 

In literature, there is a large number of empirical applications on trade which have contributed 

in the development and performance of gravity model. The most popular approach to estimate 

the gravity equation using panel data is to first make it linear by taking logarithms and then to 

estimate this log linear model with various techniques like Fixed Effect (FE), Random effect (RE), 

Ordinary Least Square (OLS) and Hausman Taylor (HT) estimation etc. Initially many studies 

using gravity model employed pooled OLS specification and overlooked country’s 

heterogeneity. Because unobserved country specific effects like language, geographic and 

bordering countries on bilateral trade include in the estimated integration coefficients. 

Consequently, ignoring unobserved heterogeneity can lead to bias estimates (Cheng and Wall 

2005, Serlenga and Shin 2007). Moreover, RE model and OLS model give bias results when 

regressors are correlated with unit effects (Plümper and Troeger 2007). Many researchers 

prefer fixed effect model to estimate the gravity trade model, since the assumption that 

unobserved individual effects are uncorrelated with all the variables is persuasively rejected 

almost all studies (Wall 2000, Millimet and Osang 2004, Bussière et al. 2008). Therefore, mostly 

studies preferred this estimation method to avoid the expected bias estimation.  Nevertheless, 

it is important to note that the fixed-effect approach does not allow for estimation of 

coefficients of time-invariant variables such as distance (Baltagi 2001, Wooldridge 2002 and 

Hsiao 2003).  

 

In 2000s most studies emphasize the existence of time specific effect to capture the business 

cycles effects etc and used the Hausman and Taylor (1981) instrumental variable estimation 
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technique (HT)- see Brun et al. (2005), Serlenga & Shin (2007), Costa-i-Font (2010). This 

technique estimates RE model by employing exogenous time varying variables as instruments 

for the endogenous time varying variables and exogenous time invariant variables and unit 

means of the exogenous time varying variables as instruments for the endogenous time 

invariant variables (Wooldridge 2002 and Hsiao 2003). HT technique has an additional 

advantage in cooperating positive degrees of cross section dependence through heterogeneous 

time-specific factors, this avoid the potential bias of the uncorrected estimates. This approach 

not only gives the coefficients of time invariant variables but also solve the problem of 

parameter inconsistency due to a correlation of the time invariant variables with the combined 

error term in panel data.  

 

Recently Plümper and Troeger (2007) proposed a three stage technique named fixed effects 

vector decomposition (fevd) model for efficient estimation of gravity model with time invariant 

and infrequently changing variables in panel data models with unit effects. According to them 

FEVD is better estimator than FE, RE, OLS and HT techniques when both time invariant and 

time-varying variables are correlated with the unit effects. They argue about until now most 

preferred techniques FE and HT that FE is unable to estimate time invariant variables and HT 

can only perform better if the instruments are uncorrelated with the error term and the unit 

effects are highly correlated with endogenous regressors. However, FEVD model works under 

bundle of conditions like it is very complicated if at least one regressor is not strictly time 

invariant. Since then some studies used this technique to estimate trade flows (Rault et al. 

2007) and some to compare it with other techniques (Mitz 2010). However, Greene (2011) 

disagreed by saying that this consistency gain in FEVD is illusory and based on the fact that OLS 

in the FE model is consistent17

                                                            
17 FEVD model’s three steps base on OLS and FE model.  

. Furthermore, he states that this technique simply turns the 

fixed effects model into a random effects model, as a result simple GLS estimation of all 

parameters would be efficient compare to other estimators.  
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Hence, for comprehensive analysis and to deal with unobserved heterogeneous individual 

effects and its correlation with both time varying and time invariant regressors,  i prefer to 

employ fixed effect model (FEM) and HT estimation technique along with the conventional 

panel data approach OLS for comparison.  However, FEVD would not employ due to recent 

criticism on it (Greene 2011).  

5.5. Empirical Results 
 

The equations (5.1, 5.2 and 5.3) are estimated by using three techniques. First, OLS applied for 

comparison purpose. Then, most preferred techniques fixed effect (FE) and HT estimation are 

applied.  In three cases coefficients of all standard variables (GDPs, Population, Contiguous and 

distance) present the expected signs but in HT estimation, population of foreign country (lpopj) 

and contiguous dummy (contigij) are unexpectedly statistically insignificant throughout.  

Moreover, lpopj also insignificant in Fixed effect estimation of export and import models. Most 

importantly, variables of interest (EFTA and EU94) and especially key variable (EUI) present the 

expected signs but they are insignificant in fixed effect and HT estimation of trade and export 

models. However, import model’s estimations show significant results for EUI and EU94 

dummies. All results are shown in Appendix II table 218

This situation leads to detect any statistical error in estimations. In this regard, panel data 

generally suffers from Autocorrelation and heteroskedasticity issues. Serial correlation issue 

generally occurs in panel data with more than two time periods. In this regard, Wooldridge test 

for autocorrelation performed

.  
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 This test shows that the null hypothesis of no autocorrelation is rejected, which reveals 

presence of autocorrelation in all models (see table 3).  Further, to overcome heteroskedasticity 

 (Wooldridge 2002).  

 

[Table 3 (Appendix II) about here] 

                                                            
18 Results for Common language dummy (comlangij) are not reported as this variable was insignificant under all 
estimations.  
19 Stata command: xtserial(ssc install xtserial)  
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problem, Wald test20

Both tests indicate statistical errors in estimations. To deal with this issue in OLS and fixed 

effect estimations robust specification is used to eliminate the effects of autocorrelated 

disturbances and to control the heteroskedasticity (Cameron 2008). All estimates reproduce 

among the robustness checks. Moreover, another alternative approach Feasible Generalized 

least square model (Xtgls) also used to estimate the three equations. As this approach has 

advantage that it allows estimation in the presence of AR(1) autocorrelation within panels and  

heteroskedasticity across panels (Bi¿rn 2007, Costa- i-Font 2010).  To account these statistical 

errors in HT model, HT estimation used with robust standard errors through bootstrapping, 

which gives relief from both detected statistical errors (Cameron 2008). All re-estimated results 

reported in Table 5 (Appendix II) in detail

 for fixed effect model is conducted (Greene 2000). This test identified 

presence of heteroskedasticity as null hypotheses is rejected in all models, which means the 

errors exhibit heteroskedasticity (see table 4).  

 

[Table 4 (Appendix II) about here] 

 

21

According to findings, all standard variables GDP (lgdpi, lgdpj), Population (lpopi, lpopj) distance 

and contiguous country dummy are statistically significant and present expected signs similar to 

those typically found in the literature (Serlenga and Shin 2004, Cheng and Wall 2005, Bussiere 

.  

 

The re- estimation of gravity models (5.1), (5.2) & (5.3) shows improved results, as the 

significance of contiguous dummy is now in line with theory and literature. Moreover, 

coefficient of country (j)’s population is also now significant in OLS estimation; however it is still 

insignificant in HT estimation. Furthermore, coefficients of EUI show positive changes, when 

controls are applied particularly in trade model.  

 

                                                            
20 Stata command: xttest3 (ssc install xttest3)- calculates a modified Wald statistic for groupwise heteroskedasticity 
in the residuals of a fixed effect regression model.  
21 Results for Common language dummy (comlangij) are not reported as this variable was still insignificant under all 
estimations. 
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et al. 2008)( see Table 5, Appendix II). An increase in Sweden’s GDP will lead to a less than 

proportional increase in dependent variables. The magnitude of coefficients suggests that a 1 

percent increase in Sweden’s GDP raise dependent variables between 0.2-0.5 percent, while 

coefficients of foreign countries’ GDP are around or slightly less than unity. Hence, foreign 

countries’ GDP has more impact as compare to Sweden’s GDP on bilateral trade flows.  

 

The impact of population variables found significantly negative but FE and HT present 

insignificant impact of country j’s population on dependent variables similar to previous studies 

(Martinez- Zarzoso 2003, Serlenga and Shin, 2004). However, the overall negative sign with 

Sweden’s population variable in case of exports indicates absorption effect, the greater the size 

of the country, lower the trade, whereas Sweden’s population has much larger and negative 

effect on imports, showing that increase in population in Sweden leads towards self sufficiency. 

 

The effects of sharing a common border dummy and distance are significantly positive and 

negative respectively at 1 percent level in all estimations, as expected. However, FE model 

eliminates contiguous dummy and distance variable as it controls for all variables that do not 

change over time. The 1 percent increase in distance between Sweden and country (j) 

corresponds to about 0.6-0.9 percent decrease in dependent variables, which is comparable 

with literature results (Frankel 1997, Micco et al. 2003, Costa- i-Font 2010). Whilst the positive 

impact of contiguous dummy ranges between 0.6 and 1.6. Since model is estimated in natural 

logs, therefore a coefficient of 0.75 (Contigij dummy column 2 Appendix II table5) illustrates 

that sharing a common border is associated with about 111 percent increase in bilateral trade 

{[exp(0.75)-1]*100=111}22

                                                            
22 Soloaga and Winters (2001) 

. EU dummy shows positive but insignificant impact on trade flows in 

FE and HT estimations. However, this impact is significant in OLS and GLS estimations. The R-

Square value in all estimation is around 80 percent which implies that the regression line fits 

data well (Gujarati, 2003). However, in imports model estimations, R-squared is slightly low 
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which means there are other explanatory variables other than I used, which should be 

examined.   

The results for the impact of EUI on three dependent variables are varied, which are elaborated 

below:  

 

Trade (lTijt) 

 

Table (5.1) shows the positive impact exerted by Sweden’s EU membership on trade as evident 

from coefficients of key variable EUI. FE and GLS show EUI statistically significant at 10 percent 

level, whereas EUI coefficient in OLS estimation is significant at 1 percent level. However, when 

HT model employs EUI dummy loses significance. The coefficient of 0.409 (EUI dummy column 

2 table5.1) specifies that the impact of EU membership is about 50 percent {[exp(0.409)-

1]*100}, means 50 percent higher trade between Sweden and EU states than expected from 

normal levels of trade as a result of membership. However, fixed effect and GLS finds that the 

EU accession contributed to trade about 16 and 7 percent respectively.  Considering 

heterogeneity issue in OLS model, EU membership effect on trade can be perceived between 7-

16 percent. Hence, EU effect increased trade on the slight margin.  Other dummies EFTA and 

EU94 are positively significant only under OLS and GLS estimations, while they are estimated 

insignificant under FE and HT estimations.  

 

Table 5.1: Effects on Trade  

  

Variables  OLS Fixed Effect Hausman Taylor GLS 
 Coef. 

(Robust Std.Err.) 
Coef. 

(Robust Std. Err.) 
Coef. 

(Std. Err.) 
Coef. 

(Std. Err.) 
     
EUI .409 (.071) * .153 (.087) *** .1328 (.08) .071 (.042) *** 

EFTA .737 (.085) * .096 (.156) .156 (.183) .345 (.058) * 

EU94 .215 (.05) * .150 (.101) .146 (.089) .134 (.033) * 

     
Note:  *indicates significant at 1% level, ** indicates significant at 5% level, *** indicates, significant at 10% level 
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Exports (lXijt) 

The estimated coefficients of EUI corresponding to exports are positive but insignificant except 

in OLS estimation (table 5.2). The coefficient for EUI under OLS estimation is around 0.152, 

which shows a 16 percent increase in Sweden-EU bilateral exports due to accession. The 

elasticity of bilateral exports with respect to EFTA is around 91 percent in OLS estimation and 

around 26 percent in GLS estimation. The impact of EU94, in this case too, emerges much 

smaller for instance 8.7 percent in GLS estimation and 15 percent in OLS estimation. However, 

both EFTA and EU94 dummies are statistically insignificance in fixed effect and HT estimations. 

Table 5.2: Effects on Exports  

Variables  OLS Fixed Effect Hausman Taylor GLS 
 Coef. 

(Robust Std. Err.) 
Coef. 

(Robust Std. Err.) 
Coef. 

(Std. Err.) 
Coef. 

(Std. Err.) 
     
EUI .152 (.064) ** .009 (.083) .0260 (.113) .044 (.040) 

EFTA .659 (.098) * .109 (.11) .156 (.169) .231 (.062) * 

EU94 .143(.065) ** .016 (.08) .0307 (.08) .084 (.041) ** 

     
Note:  *indicates significant at 1% level, ** indicates significant at 5% level, *** indicates, significant at 10% level 

 

Imports (lMijt) 

All estimates in table (5.3) show statistically significant positive effect of EU membership on 

imports, which reveals that imports has increased between Sweden and EU members after 

1995. The FE and HT estimates show that EU membership has significant effect of about 113 

percent and 105 percent respectively, although OLS and GLS suggests 278 and 29 percent 

increase respectively. Thus impact of EU accession on imports ranges between 105 and 113 

percent based on most preferred models (FE & HT) means imports as a result of EU 

membership 105-113 percent higher than normal level. The FE and HT estimations say that 

EFTA and EEA had statistically insignificant impacts, but the OLS and GLS estimates say that they 

had statistically significant impacts.  
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Table 5.3: Effects on Imports 

Variables  OLS Fixed Effect Hausman Taylor GLS 
 Coef. 

(Robust Std. Err.) 
Coef. 

(Robust Std. Err.) 
Coef. 

(Std. Err.) 
Coef. 

(Std. Err.) 
     
EUI 1.33 (.126) * .7600 (.161) * .719 (.181) * .255 (.072) * 
EFTA .596 (.1274) * .170 (.246) .067 (.264) .357 (.098) * 
EU94 .991 (.175) * .457 (.302) .4521 (.336) .296 (.066) * 
     
Note:  *indicates significant at 1% level, ** indicates significant at 5% level, *** indicates, significant at 10% level 

 

Although above estimations and their interpretations are more or less consistent with priori 

expectations, but the insignificance of EFTA and EU94 dummies in FE and HT estimations of all 

models is unexpected. Abstracting the above findings, it can say that in spite of the fact that 

Sweden was already integrated with EU market, EU membership impacted positively on 

Sweden’s intra- EU trade/imports (insignificance of EU94). Overall results suggest that the roll 

of EU membership is more important in imports growth as compare to exports.  

6. Conclusion and Discussion 
 

This paper contributes to the discussion on the role of EU membership in Sweden’s trade 

growth with EU countries. The empirical estimations provide evidence on the magnitude of the 

trade effect of EU membership by estimating classical gravity model with traditional and 

advance econometric techniques. Three gravity equations are estimated with different 

dependent variables namely trade, exports and imports, by using data from 1980-2009.  

 

The findings prove that Sweden and foreign countries’ GDPs, as expected, have a positive effect 

on bilateral trade flows, means trade increased with economic mass. Sweden’s population has a 

larger and negative influence on imports indicating self sufficiency. The coefficients of 

geographical variables suggest the expected outcomes, namely that trade flows compressed 
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with distance and opposite is true for contiguous variable, high magnitude of trade flows with 

bordering countries.  

 

Moreover, the empirical results indicate that imports increased considerably ranges between 

105 -113 percent approximately as a result EU membership, whilst this integration did not play 

role in Sweden’s export growth. Furthermore, the results imply that EU entry increased trade 

by around 7-16 percent.  So, EU integration leads to a stronger import growth than export 

growth between Sweden and EU countries.  More importantly, apart from the fact that trade 

was partially liberalized by a free trade agreement in 1973 and EEA in 1994, this contribution 

reveals that the elimination of unconventional trade barriers like border effect, custom control, 

technical procedures plays an important role in increasing trade. So EFTA and EEA didn’t 

provide full access to EU market. Finally, the results reveal that Sweden’s EU accession has been 

successful with respect to trade specifically to imports. Which implies that consumers gained 

more than producer as import growth is higher than export growth. However, it is a speculation 

based on assumption that import goods have higher share of consumer goods.  

 

There are a couple of extensions will be considerable. Firstly, a worthwhile extension of this 

study is to determine the reasons behind high acceleration in imports as compare to exports as 

a result of EU accession. As, Koukouritakis (2004) also found large increase in Greece’s imports 

as compare to exports as a result of EU accession and Costa- i-Font (2010) also determine that 

the currency union was responsible for larger escalation in Spanish imports than in exports. 

Moreover, a natural addition should be exchange rate variable in regression, which can give 

more definite findings, as Sweden’s exchange rate has changed notably since 1995.  Another 

interesting extension will be the question “What would have happened if Sweden did not join 

EU?” and this research can be based on comparison with economies like Norway and 

Switzerland, who didn’t join EU.  
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Appendix I 
 

Table 1: The Major Differences between EEA and EU –MEMBERSHIP 

Area EEA EU Membership 
Foreign trade Free trade agreement with the 

EU and national trade policy 
towards third countries 

Customs union with the 
EU and common external trade 
policy 

Mobility of factors Free with minor exceptions to 
the EU rules (on secondary 
houses) 

Free, with no permanent 
national exceptions 

Agriculture Not covered Participation in CAP, coupled 
with a nationally financed 
subsidy scheme for arctic 
agriculture 

Sheltered sector Intensified competition through, 
for example,  opening of public 
procurement, and indirect 
pressures caused by increased 
factor mobility 

As in EEA, but magnified in 
sectors linked to agriculture and 
due to EMU 

Macroeconomic policies Not covered, freedom of 
exchange rate adjustments and 
likely real interest rate 
differential vis-a-vis the German 
mark 

 no exchange 
Rate changes and uniform 
interest rates 

Taxation Not covered Harmonization of indirect 
taxation 

Institutions Commitment to the internal 
market legislation, but with 
virtually no influence on it 

Full commitment and 
 Influence on EU decision making 

Budgetary items Total payment by the EFTA-5 23 A net payment of 2 billion ECU 
(in 1995) to the EU by the EFTA-
3

of 
500 million ECU (over a 5 year 
period) to an EU cohesion fund 24

Source:Baldwin,Haaparanta & Kiander,1995:242 
 new member countries 

                                                            
23 EFTA-5: Sweden, Austria, Finland, Iceland, Norway 
24 EFTA-3: Sweden, Austria, Finland 
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Table 2: Year of EU and EFTA Entry 

 EU Entry Year EFTA Years 
Austria 1995 1960-1995 
Belgium  1957 (Founder) - 
Bulgaria 2007 - 
Cyprus  2004 - 
Czech Republic 2004 - 
Denmark 1973 1960-1973 
Estonia 2004 - 
Finland 1995 1986-1995 
France 1957 (Founder) - 
Germany 1957 (Founder) - 
Greece  1981 - 
Hungary  2004 - 
Iceland - 1970- current 
Ireland 1973 - 
Italy 1957 (Founder) - 
Latvia 2004 - 
Liechtenstein - 1991-current 
Lithuania 2004 - 
Luxemburg 1957 (Founder) - 
Malta 2004 - 
Netherlands 1957 (Founder) - 
Norway  - 1960- current 
Poland 2004 - 
Portugal 1986 1960-1986 
Romania  2007 - 
Slovakia 2004 - 
Slovenia 2004 - 
Spain 1986 - 
Sweden 1995 1960-1995 
Switzerland - 1960-current 
United Kingdom 1973 1960-1973 
Source: EUROPA 2011  
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Appendix II 
 

Table 1: Summary of Variables 

Variable  Definition Observations Mean Std. Dev. Min Max Expected 
Sign 

 Dependent Variables  

Trade (lTij) 
Bilateral Trade 
between Sweden 
(i) and partner 
country j (in logs) 
at time t 

5086 3.1611 3.0224 -7.6613 10.7991  

Export (lXij) Sweden (i)’s 
Exports to 
country j (in logs) 
at time t 

5105 2.7657 2.9978 -9.7535 9.8572  

Import (lMij) Sweden (i)’s 
Imports from 
country j (in logs) 
at time t 

4605 1.6424 3.6912 -11.715 10.305  

 Independent Variables  

Control Variables      

GDP (lgdpi) Sweden’s Gross 
domestic 
products at time t 
(in logs) 

5667 12.3045 .4453 11.4807 13.0972 + 

GDP (lgdpj) Country j’s Gross 
domestic 
products at time t 
(in logs) 

5252 9.1713 2.4012 3.0239 16.4805 + 

Population 
(lpopi) 

Sweden’s 
population at time 
t (in logs) 

5670 2.1649 .0333 2.1174 2.2246 +/- 

Population 
(lpopj) 

Country j’s 
population at time 

5627 1.5359 2.1134 -4.4132 15.4395 +/- 
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Table 2: Estimation Results of Gravity models for Sweden’s Trade Flows 

Variables  OLS Fixed Effect Hausman Taylor 
 Coef.(Std. Err.) T -stat (P-value) Coef.(Std. Err.) T -stat (P-value) Coef.(Std. Err.) Z -stat (P-value) 

lTijt 
EUI .409 (.133) * 3.06  (0.002) .152 (.111) 1.36 (0.173) .132 (.110) 1.20 (0.22) 
EFTA .737 (.126) * 5.85 (0.000) .097 (.190) 0.51 (0.609) .156 (.183) 0.85 (0.39) 
EU94 .229 (.110) ** 2.07 (0.038) .150 (.093)  1.62 (0.106) .146 (.092) 1.59 (0.112) 
EU  .140 (.117) 1.20 (0.23) .083 (.155) 0.54 (0.591) .128 (.15) 0.86  (0.39) 
lgdpi .269 (.103) * 2.62 (0.009) .372 (.078) * 4.75 (0.000) .339 (.077) * 4.39 (0.000) 
lgdpj 1.155 (.012) * 93.04 (0.000) .864 (.037) * 23.07 (0.000) .963 (.030) * 32.05 (0.000) 
lpopi -8.347 (1.38) * -6.05 (0.000) -4.577 (1.125) * -4.07  (0.000) -5.787 (1.074) * -5.39 (0.000) 

t (in logs) 

Contiguous 
(Contigij) 

Dummy 1 for 
Sweden’s 
Bordering 
Countries 

5670 .0105 .1023 0 1 + 

Distance 
(ldistij) 

Distance between 
country i and j 

5670 8.5269 .8085 5.9347 9.7834 - 

Common 
Language 
(Comlangij) 

Dummy 1 for 
country which has 
Swedish as 
official language 

5670 .00529 .0725 0 1 + 

Treatment Variables      

EU EU membership 
dummy 1 if 
country j is EU 
member 

5670 .0675 .2509 0 1 + 

EUI Dummy to capture 
the impact of EU 
membership on 
Sweden’s trade  

5670 .0433 .2037 0 1 + 

EFTA Dummy 1 if 
country j is EFTA 
member 

5670 .0234 .1513 0 1 + 

EU94 Dummy to capture 
the impact of EEA 
on Sweden’s trade 

5670 .0479 .2137 0 1 + 
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lpopj -.137 (.013) * -10.68 (0.000) -.063 (.038) 
*** 

-1.66 (0.097) -.027 (.030) -0.90 (0.370) 

Contigij .751 (.179) * 4.19 (0.000) - - 1.315 (.959) 1.37 (0.17) 
ldij -.618 (.027) * -22.20 (0.000) .- - -.804 (.125) * -6.39 (0.000) 
_Cons 12.738 (1.916) 6.65 (0.000) -.182 (8.24) -0.02 (0.982) 9.488 (1.81) 5.22 (0.000) 

R2 0.8509 0.8006  
Number of Obs 4874 4874 4874 
F-stat 3083.15 196.64  

Wald χ29   2443.96 

lXijt 
EUI .152 (.131) 1.16 (0.24) -.009 (.1083) -0.09 (0.9) -.026 (.107) -0.24 (0.8) 
EFTA .659 (.129) * 5.09 ((0.000) .109 (.194) 0.57 (0.57) .156 (.188) 0.83 (0.4) 
EU94 .143 (.134) 1.07 (0.28) -.016 (.109) -0.15 (0.88) -.030 (.108) -0.28 (0.7) 
EU  .069 (.115) 0.60 (0.551) .076 (.153) 0.50 (0.61) .108 (.149) 0.73 (0.4) 
lgdpi .201 (.105) *** 1.91 (0.056) .331 (.079) * 4.14  (0.000) .294 (.078) * 3.73 (0.000) 
lgdpj 1.140 (.012) * 89.34 (0.000) .814 (.038) * 21.20 (0.000) .922 (.031) * 29.73 (0.000) 
lpopi -3.945 (1.416) * -2.79 (0.005) -.0009 (1.146) -0.00 (0.999) -1.328 (1.09) -1.21 (0.2) 
lpopj -.136 (.013) * -10.34 (0.000) -.058 (.039) -1.48 (0.13) -.015 (.031) -0.48 (0.62) 
Contigij .621 (.184) * 3.37 (0.001) - - 1.188 (1.009) 1.18 (0.2) 
ldij -.678 (.028) * -23.64 (0.000) - - -.858 (.131) * -6.54 (0.000) 
_Cons 4.24 (1.96) 2.16 (0.031) -8.759 (1.63) -5.37 (0.000) .751 (1.86) 0.40 (0.6) 
R2 0.8400 0.7962  
Number of Obs 4887 4887 4887 
F-Stat 2850.47 277.27  

Wald χ29   2717.47 

lMijt 
EUI 1.33 (.223) * 6.00 (0.000) .760 (.183) * 4.14 (0.000) .719 (.182) * 3.95 (0.000) 
EFTA .596 (.207) * 2.87 (0.004) -.170 (.313) -0.54 (0.5) -.067 (.299) -0.23 (0.8) 
EU94 .991 (.194) * 5.09 (0.000) .457 (.156) * 2.93 (0.003) .452 (.155) * 2.91 (0.004) 
EU  -.240 (.192) -1.25 (0.2) -.325 (.249) -1.31  (0.1) -.202 (.241) -0.84 (0.4) 
lgdpi .385 (.179) ** 2.14 (0.031) .598 (.135) * 4.41 (0.000) .537 (.134) * 4.01 (0.000) 
lgdpj 1.349 (.0213) * 63.13 (0.000) 1.038 (.067) * 15.39 (0.000) 1.194 (.048) * 24.49 (0.000) 
lpopi -27.299(2.40) * -11.35 (0.000) -22.05 (1.95) * -11.30 (0.000) -23.88 (1.84) * -12.91 (0.000) 
lpopj -.197 (.022) * -8.94 (0.000) -.089 (.063) -1.41 (0.1) -.065 (.048) -1.37 (0.172) 
Contigij .962 (.297) * 3.23 (0.001) - - 1.611 (1.27) 1.27 (0.2) 
ldij -.703 (.045) * -15.50 (0.000) - - -.909 (.168) * -5.40 (0.000) 
_Cons 49.61 (3.33) 14.88 (0.000) 32.44 (2.78) * 11.67 (0.000) 43.18 (2.91) * 14.83 (0.000) 
R2 0.725 0.7934  
Number of Obs 4422 4422 4422 
F-Stat 1292.66 47.24  

Wald χ29   992.63 
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Note:  *indicates significant at 1% level, ** indicates significant at 5% level, *** indicates, significant at 10% level 
 

 

Table 3: Wooldridge test for autocorrelation in panel data 

 Trade  Exports Imports 

F 74.388 (1,186) 64.781(1,187) 36.276 (1,182) 

Prob > F 0.000 0.000 0.000 

Note: H0: no first-order autocorrelation 
 

Table 4: Wald test for GroupWise heteroskedasticity 

 Trade  Exports Imports 

χ2 8.5e+05 (187) 6.3e+05 (188) 3.8e+05 (186) 

Prob > χ2 0.000 0.000 0.000 

Note: H0: σ2
i = σ2  for all i 

 

Table 5: Improved Estimation Results of Gravity model for Sweden’s Trade Flows 

Variables  OLS25 Fixed Effect 26 Hausman Taylor 27 GLS 28

 
 

Coeff. 
(Std. Err.) 

T -stat  
P-value) 

Coeff. 
(Std. Err.) 

T -stat  
(P-value) 

Coeff. 
(Std.Err.) 

Z -stat  
(P-value) 

Coeff. 
(Std. Err.) 

Z -stat  
(P-value) 

lTijt 
EUI .409 (.071)  

* 
5.72 (0.000) .153 (.087) 

*** 
1.75 (0.08) .1328 (.08)   1.54 (0.1) .071 (.042) 

*** 
1.67 (0.09) 

EFTA .737 (.085) * 8.60 (0.000) .096 (.156) 0.62 (0.5) .156 (.183) 0.85 (0.3) .345 (.058) 
* 

5.95 (0.000) 

EU94 .215 (.05)  
* 

3.73 (0.000) .150 (.101)   1.49 (0.1) .146 (.089) 1.64 (0.1) .134 (.033) 
* 

4.07 (0.000) 

EU  .140 (.072) 1.93 (0,054) .081 (.116) 0.70 (0.4) .128 (.09) 1.29 (0.1) .298 (.053) 5.56 (0.000) 

                                                            
25 Robust estimates  
26 Robust estimates 
27 Bootstrap 
28 Xtgls, corr(ar1) panels(heteroskedastic) 
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*** * 

lgdpi .269 (.105) 
** 

2.57 (0.010) .372 (.104) * 3.57 (0.000 .339 (.107) 
* 

3.16 (0.002) .323 (.039) 
* 

8.29 (0.000) 

lgdpj 1.155 (.014) * 81.24 (0.000) 864 (.103) * 8.34 (0.000 .963 (.075) 
* 

12.70 (0.00) .975 (.013) 
* 

73.50 (0.000) 

lpopi -8.347 (1.42) 
* 

-5.84 (0.000) -4.58 (2.35) 
*** 

-1.95 
(0.053) 

-5.78  
(2.32) ** 

-2.49 (0.01) -5.78 (.61) * -9.43 (0.000) 

lpopj -.136 (.015) * -9.03 (0.00) -.063 (.032) 
** 

-1.98 
(0.049) 

-.027 
(.078) 

-0.35 (0.7) -.072 (.015) 
* 

-4.60 (0.000) 

Contigij .751 (.074) * 10.11 (0.000) .- -   1.31 (.275) 
* 

4.77 (0.000) 1.10 (.066) * 16.74 (0.000) 

ldij -.618 (.028) 
* 

-21.67 
(0.000) 

- - -.804 (.124) 
* 

-6.45 (0.000) -.674 (.026) 
* 

-25.59 
(0.000) 

_Cons 12.73 (1.98) 6.42 (0.000) .631 (3.87) 0.16 (0.8) 9.48 (3.70) 2.56 (0.01) 8.89 (1.04) 8.48 (0.000) 

R2 0.8509 0.8130   

Number of 
Obs 

4874 4874 4874 4874 

F-stat 5437.83 83.65   

Wald χ29   6404.21 25561.79 

lXijt   
EUI .152 (.064) 

** 
2.38 (0.01) .009 (.083) 0.11 (0.9) .0260 (.113) 0.23 (0.8) .044 (.040) 1.08 (0.2) 

EFTA .659 (.098) 
* 

6.73 (0.000) .109 (.11) 0.93 (0.3) .156 (.169) 0.92 (0.3) .231 (.062) 
* 

3.69 (0.00) 

EU94 .143(.065) 
** 

2.19 (0.029) .016 (.08) 0.19 (0.8) .0307 (.08) 0.34 (0.3) .084 (.041) 
** 

2.06 (0.039) 

EU  .069 (.067) 1.02 (0.3) .076 (.101) 0.75 (0.4) .108 (.106) 1.02 (0.3) .179 (.052) * 3.45 (0.001) 

lgdpi .201 (.107) 
*** 

1.87 (0.062) .331 (.112) * 2.95(0.004) .294 (.101) 
* 

2.90 (0.004) .312 (.042) * 7.40 (0.000) 

lgdpj 1.140 (.015) * 75.18 (0.000) .814 (.105) * 7.76 (0.000 .922 (.084) 
* 

10.93 (0.000) .970 (.013) 
* 

70.02 (0.000) 

lpopi -3.94 (1.47) 
* 

-2.67 (0.008) -.0009(2.32) -0.001( 0.9) -1.32 (2.3) -0.57 (0.5) -4.166(.655) 
* 

-6.35 (0.000) 

lpopj -.136 (.015) * -8.67 (0.000) -.058(.025) 
** 

-2.30(0.02 -.015 (.049 -0.31 (0.7) -.085 (.016) 
* 

-5.19 (0.000) 

Contigij .621 (.083) * 7.40 (0.000) - - 1.18 (.23) * 4.96 (0.000) 1.062 (.071) 
* 

14.77 (0.000) 

ldij -.678 (.02) * -25.60 (0.00) - - -.858 
(.095) * 

-9.03(0.000) -.702 (.027) 
* 

-25.68 (0.000 

_Cons 4.24 (2.07) 2.05 (0.041) -8.75 (3.74) -2.34 (0.02 .75 (3.55) 0.21 (0.8) 5.36(1.111) 4.83 (0.000) 

R2 0.8403 0.8683   

Number of 
Obs 

4887 4887 4887 4887 

F-Stat 4544.78 110.78   

Wald χ29   5079.26 23503.38 
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lMijt  
EUI 1.33 (.126) * 10.54 (0.000) .7600 (.161) 

* 
4.70 

(0.000) 
.719 (.181) * 3.97(0.000) .255 (.072) 

* 
3.53 (0.000) 

EFTA .596 (.1274) 
* 

4.68 (0.000) .170 (.246) 0.69 (0.4) .067 (.264) 0.26(0.7) .357 (.098) 
* 

3.64 (0.000) 

EU94 .991 (.175) * 5.65 (0.000) .457 (.302) 1.51 (0.1) .4521 (.336) 1.34 (0.1) .296 (.066) 
* 

4.48 (0.000) 

EU  -.240 (.113) 
** 

-2.12 (0.034) .3257 (.216) 1.51 (0.13) -.202 (.255) 0.79 (0.4) .185 (.088) 
** 

2.09 (0.03) 

lgdpi .385 (.176) 
** 

2.18 (0.029 .598 (.176) * 3.38 (0.001 .537 (.157) * 3.41 (0.001) .267 (.068) 
* 

3.93 (0.000) 

lgdpj 1.349 (.0217) 
* 

62.14 (0.000) 1.038(.139) * 7.44 (0.000 1.19 (.096) * 12.32 (0.00 1.13 (.020) * 54.70 (0.000) 

lpopi -27.29 (2.38) 
* 

11.45 (0.000) -22.05 (3.71) 
* 

-5.94 (0.00 -23.88 
(3.08) * 

-7.73 (0.00) -11.9 (1.06) * -11.27 (0.000) 

lpopj -.197 (.024) 
* 

-8.07 (0.000) -.089 (.123) -0.73(0.4) -.065 (.374) -0.18 (0.8) -.121 (.025) 
* 

-4.71 (0.000) 

Contigij .962 (.119) * 8.05 (0.000) - - 1.61 (.474) * 3.40 (0.001) 1.002 (.132) 
* 

7.54 (0.000) 

ldij -.703 (.047) 
* 

-14.70 (0.000 - - -.909 (.221) 
* 

-4.11 (0.000) -.818 (.0430) 
* 

-19.02 (0.000) 

_Cons 49.61 (3.33) 14.89 (0.000) 32.44 (6.24) 5.19 (0.00) 43.18 (5.15) 8.38 (0.000 21.29 (1.81) 11.75 (0.000) 

R2 0.7250 0.7934   

Number of 
Obs 

4422 4422 4422 4422 

F-Stat 2123.68 26.07   

Wald χ29   3081.12 10263.04 

Note:  *indicates significant at 1% level, ** indicates significant at 5% level, *** indicates, significant at 10% level 
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