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Executive summary 

In this thesis we study trade flows between the Scandinavian countries Denmark, Norway and 

Sweden and Russia. Particularly, we investigate the trade flows in light of the Russian-

Ukrainian conflict and the following sanctions against Russia imposed by the EU.  We look at 

data on exports, imports and total trade between the Scandinavian countries and Russia and 

how they have developed in the period from 2012 till third quarter of 2022. Insights in this 

development are interesting and important, both to evaluate the effectiveness of the sanctions 

already imposed, and what implications these findings may have for future policy work.   

To answer the research question, we have used both descriptive statistics and regression 

analysis. We have used an augmented gravity model when evaluating the development of trade 

flows. To estimate the relationship between trade flows and conflict and sanction, we have 

added dummy variables to the traditional gravity model that adhere to important events in the 

period.  

Our main findings are that the exports from the Scandinavian countries to Russia tend to 

decrease from the first sanctions are imposed in 2014, mainly explained by the Russian import 

embargo on food effective from August of 2014. Further, imports from Russia have not 

significantly changed until second quarter of 2022, when the EU put Russia under a strict and 

wide-ranging sanction regime as a respond to the Russian invasion of Ukraine in February 

2022. Our main explanation for why it has not decreased earlier is that the goods the 

Scandinavian countries imported to Russia were not directly included in the sanction 

programs. We do not see any change in trade in periods where new sanctions are not imposed. 
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1. Introduction 

In March 2014 Russia annexed the Ukrainian territory Crimea and Sevastopol which marked 

a new era in European history. The annexation was a break of international law, and as a 

response to this act, the European Union (EU) imposed the first package of sanctions against 

Russia. Consequently, Russia also established countersanctions (Holm-Hansen & Paulsen, 

2023). Throughout the last decade the conflict has been developing, with a further escalation 

when Russia invaded Ukraine in February 2022. Again, the Western world responded with 

sanctions. Russia is now under the strictest and most comprehensive sanction regime that an 

economy of such size has been since the 1930s (Mulder, 2022).  

Barber (1979) defines economic sanctions as “economic measures directed to political 

objectives”. Sanctions are means used in foreign policy, considered to be the middle ground 

between diplomatic and military methods. They can also be used accompanying military or 

diplomatic actions (Askari et al., 2003). It was first documented in use in ancient times and 

has been used in various forms in conflicts ever since, but the frequency has increased 

especially after the end of the Cold War in 1991 (Kaempfer & Lowenberg, 2007).  

The initiative of sanctions generally comes from an ambition of changing the policy of the 

target country through use of economic means. Barber (1979) describes three levels of sanction 

objectives. The primary is, as mentioned, for the imposer to change the policy in the target 

country. The intention is that the imposer will cause some kind of pain on the target state, 

especially on its ruling regime. To avoid suffering, the target state will change its policies so 

that they comply with the demands of the sanctioning state (Kaempfer & Lowenberg, 2007). 

Further, by imposing sanctions, one also reduces the country’s income, and by that decreases 

its opportunity to finance unwanted behavior (Caprile & Delivorias, 2023).  

The secondary objective relates to the imposing state, how the sanctions affect the status, 

behavior, and expectations of the government both domestically and internationally (Barber, 

1979). According to Kaempfer and Lowenberg (2007), this objective might be as important as 

the first objective. For example, a domestic demand of “doing something” about the behavior 

of the target country can force a nation’s government to impose sanctions. The third objective 

is concerned with international considerations and to demonstrate the utility and power of 

international institutions in a broader sense (Barber, 1979).  
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The objectives of the first wave of sanctions by the EU and other Western countries against 

Russia in 2014 and 2015 was to make Russia reverse the annexation, to prevent arms and other 

supplies, and illegal fighters to enter Ukrainian territory from Russia, and to convince 

separatists in Eastern Ukraine to concede. It was also an important demand that Russia 

implemented the Minsk agreements of September 2014 and February 2015 (Fischer, 2015). 

The second wave of sanctions was imposed as a response to the Russian invasion of Ukraine 

in February 2022. The main target of these sanctions is to reduce Russia’s ability to finance 

the war in Ukraine (Norwegian Ministry of Foreign Affairs, 2023). 

In 2021, Russia was the 11th largest economy in the world (The World Bank, 2021a). An 

economy of this size has not been put under a sanction regime with such a wide array since 

the 1930s (Mulder, 2022). Russia’s size gives them a key position in the world market, 

particularly when it comes to energy, due to their access to natural resources. The magnitude 

of the sanctions combined with an increasingly integrated and interdependent world economy, 

means that the effects of the sanction regime span much wider than only on the Russian 

economy (Gygli et al 2019; Smeets, 2019). This makes it both important and interesting to 

understand the consequences to as large an extent as possible.  

The sanctions regime Russia have been put under has clearly had implications for the world 

trade. A consequence of the sanctions has been a reduction in the access to essential goods like 

fertilizers and energy, resulting in disrupted trade flows and an increased price level on a wide 

range of goods (Næringslivets Hovedorganisasjon, 2022). For instance, the price of oil 

increased from USD 60 per barrel in March 2021, while it May 2022 peaked at a price of USD 

108 per barrel (Trading Economics, 2023). This is an example of the global implications of 

the conflict, and many more could have been mentioned. The sanctions are therefore not only 

affecting markets in the sanctioning countries and Russia, but also third-party countries have 

been impacted by the conflict and its following sanctions.   

To us, it is natural to investigate the effects in a perspective we can relate to, namely the 

Scandinavian. The Scandinavian countries, Norway, Sweden, and Denmark are all playing at 

the globally integrated world market and are a part of the EU sanctioning program (Strategic 

Communications division in the European Union External Action, 2021; Norwegian Ministry 

of Foreign Affairs, 2023). We chose to limit our analysis to these three countries’ trade with 

Russia. The reason is that we can achieve a more thorough understanding of individual 

characteristics of each country than what we could have if investigating a broader range of 

countries.  
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Since the first sanctions and countersanctions were imposed in 2014, the trade between 

Scandinavia and Russia has been influenced in various ways. For instance, the Norwegian 

salmon industry has been suffering under the regime. The Norwegian Seafood council 

estimated in 2019 that Norway has had a loss worth 20 billion Norwegian Kroner (NOK) since 

the Russian countersanctions came into force in 2014 (Nilsen, 2019). Thus, sanctions can have 

huge economic impact, and by that cause a loss in welfare, both for the imposing and the 

targeted country. Because sanctions come with a high price, it is important to understand the 

consequences and whether they have the intended effect.  

We have seen that sanctions have economic implications on both the imposer and the target 

state, and it is therefore important to have a broad and correct understanding of the 

consequences and whether they function as intended. It is important for the imposer to track 

the effect of their measures, both to strike the target country as precisely as possible and to 

justify the necessity of the implications. This paper will mainly investigate the economics of 

the subject, however, there is also a question of morals and values related to this. The intention 

of this analysis is to increase economic understanding and contribute to the foundation of 

decision making for policymakers. 

The sanction program following the conflict between Ukraine and Russia has had a 

tremendous impact on the global economy and prices. To limit the scope of the analysis, we 

have decided to investigate Scandinavian trade with Russia. We have therefore chosen the 

following research question:  

How has trade between Russia and the Scandinavian countries developed in the times of the 

Russian-Ukrainian conflict and the following sanction program? 

We will study the exports, imports and total trade between the respective Scandinavian 

countries and Russia during the sanction program and conflict between Ukraine and Russia. 

The background to the conflict can be traced back to the fall of the Soviet Union in 1991 and 

even further (Holm-Hansen & Paulsen, 2023). However, in this paper, when speaking of the 

conflict, we refer to the period from the rise in tension in the fall of 2013 and until today’s war.  

It can be challenging to determine a causal relationship between trade and sanctions, since it 

can be arduous to argue that the sanctioning program is an exogenous shock on trade. It is 

nonetheless interesting to investigate the research question through a correlation study, since 

it gives information on trade flows and how they develop in times of sanctions.  
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In the results of our study, we have compared the value of exports, imports, and total trade 

during the conflict with the period before the conflict. We find that imports have not 

significantly changed in the periods of sanctions between 2014 and 2021. We argue that 

possible explanation for this may involve dependency on Russian import, delays in trade and 

that the sanctions that have been in function from 2014 to 2021 is not targeting Scandinavian 

import goods. We do not see any change in trade if new sanctions are not implemented. Exports 

on the other hand, have significantly decreased after the Russian annexation of Ukrainian 

territory in 2014. The main cause for this finding, is the Russian import embargo in 2014. 

From 2022, there are significant reduction in both imports and exports, explained by the 

extensive EU sanction program.  

1.1 Outline 

To give a broader background for the further analysis we begin with a description on certain 

economic features, governance, and international relations of the countries in question in 

chapter 2. This chapter also contains a brief explanation of the relationship between trade and 

conflict and a summary of the development in the conflict between Russia and Ukraine and 

the following sanctions. In chapter 3, we have given a review of already existing literature on 

the subject. Chapter 4 includes the methodology used for the analysis, while chapter 5 

describes the process of data retrieval. Chapter 6 contains the analysis and begins with 

descriptive statistics before we move to the regression results. A discussion of the results is 

given in chapter 7, while the conclusion can be found in chapter 8.  
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2. Background research 

This chapter of the paper provides background information that can be helpful in further 

analysis and discussion, to answer the research question. We will start with a short description 

of the economic situation and set of governance in the Scandinavian countries and Russia, and 

then give an overview of their position in the global economy and their international trade. 

Further, the paper will provide some perspectives on trade and conflict, and what has been the 

common view on this in the different countries. Lastly, we will present the conflict between 

Russia and Ukraine and the imposed sanctions from both parts of the conflict.  

2.1 Economic features  

This section will first provide an overview of the economic features of the different countries 

in question, so that one gets an impression of their position in world trade, but also to 

understand how they perform relative to each other. Then it will go over to a more thorough 

description of each country’s trade, focusing on what goods their imports and exports are made 

up of.  

Indicator/Country Norway Sweden  Denmark Russia 

Population (in millions)  5.4 10.4 5.9 143.4 

Total GDP (current USD) 482.17 billion 635.66 
billion 

398.3 billion 1.78 trillion 

GDP per capita (current 
USD)  

89 154.3 61 028.7  68 007.8  12 194.8 

Total trade value (current 
USD in billions) 

341.8  446.82  551.03  927.94  

Percent of GDP 70.9 86.7 112.2 52.2 

Exports of goods and 
services (current USD in 
billion) 

200.45  237.62  289.19  548.86  

Percent of GDP 41.6 45.5 59.7 30.9 

Imports of goods and 
services (current USD in 
billion) 

141.35  209.2  261.84  379.08  

Percent of GDP 29.3 41.2 52.5 21.3 

Trade balance (current 
USD in billion) 

59.1 28.42 289.19 169.78 

Table 1: Economic features of the countries in interest (The World Bank, 
2021b) 
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common view on this in the different countries. Lastly, we will present the conflict between

Russia and Ukraine and the imposed sanctions from both parts of the conflict.

2.1 Economic features

This section will first provide an overview of the economic features of the different countries

in question, so that one gets an impression of their position in world trade, but also to

understand how they perform relative to each other. Then it will go over to a more thorough

description of each country's trade, focusing on what goods their imports and exports are made

up of

Indicator/Country Norway Sweden Denmark Russia

Population (in millions) 5.4 10.4 5.9 143.4

Total GDP (current USD) 482.17 billion 635.66 398.3 billion 1.78 trillion
billion

GDP per capita (current 89 154.3 61 028.7 68 007.8 12 194.8
USD)
Total trade value (current 341.8 446.82 551.03 927.94
USD in billions)
Percent of GDP 70.9 86.7 112.2 52.2

Exports of goods and 200.45 237.62 289.19 548.86
services (current USD in
billion)
Percent of GDP 41.6 45.5 59.7 30.9

Imports of goods and 141.35 209.2 261.84 379.08
services (current USD in
billion)
Percent of GDP 29.3 41.2 52.5 21.3

Trade balance (current 59.1 28.42 289.19 169.78
USD in billion)

Table 1: Economic features of the countries in interest (The World Bank,
2021b)
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In Table 1, we have made an overview of the parameters population, gross domestic product 

(GDP) in American dollar (USD), and different trade variables important to the analysis. The 

data in table 1 is from 2021 and collected from the World Bank. From the table we see that 

Russia is by far the largest country, both when it comes to population and GDP. Among the 

Scandinavian countries, Sweden is the largest regarding population, with about twice the size 

of Denmark and Norway. Norway has the highest value of GDP per capita. Denmark and 

Sweden have a value a little below Norway, while Russia only has a value of 12 194.8 

thousand, less than one seventh of Norway. In a global perspective, the Scandinavian countries 

are all top ranked when it comes to GDP per capita, with Sweden ranked as the lowest among 

them as 13th in 2021. The same year Russia was ranked as number 65, with a value close to 

the world average on 12 236.6 thousand (The World Bank, 2021c).  

When it comes to trade, we can observe in Table 1 that Russia has the highest trade value in 

absolute terms, and at the same time it constitutes the lowest share of GDP. Denmark, on the 

other hand has a total trade that equal to 112 percent of its GDP. It may seem counterintuitive 

that trade can exceed GDP, however, this comes from the definition of GDP, where imports 

are subtracted out of the total value (Bondarenko, 2023). This allows for small countries, such 

as Denmark, to have a value of total trade exceeding the GDP when the import value is 

sufficiently high.  

From the table we see that all four countries have a trade surplus, meaning that the trade 

balance is positive.  A trade surplus indicates that there is a higher demand for the countries’ 

exported goods than their imported goods. The opposite of a trade surplus is a trade deficit. A 

trade surplus does not necessarily imply that the country is in a strong position economically, 

but it does contribute to the current account and GDP (Eurostat, 2013).  

While table 1 provides data on macroeconomic indicators for each country of investigation, 

we will in the following section give a more in-depth description of what goods that are mainly 

traded for Norway, Sweden, Denmark, and Russia. The categories of goods are based on the 

commonly used harmony system codes (HS codes) from the World Customs Organization 

(2017). We will see that the main categories of goods traded for these countries are mineral 

products, metals, chemical products, machineries, and transport means. Mineral products 

mainly contain natural gas, crude oil, coal, and other petroleum products. Within the category 

of metals, we find raw materials like aluminum, iron, and copper. The category of chemical 

products includes, among a long list of other things, pharmaceuticals, and fertilizers. 

12

In Table l, we have made an overview of the parameters population, gross domestic product

(GDP) in American dollar (USD), and different trade variables important to the analysis. The

data in table l is from 2021 and collected from the World Bank. From the table we see that

Russia is by far the largest country, both when it comes to population and GDP. Among the

Scandinavian countries, Sweden is the largest regarding population, with about twice the size

of Denmark and Norway. Norway has the highest value of GDP per capita. Denmark and

Sweden have a value a little below Norway, while Russia only has a value of 12 194.8

thousand, less than one seventh ofNorway. In a global perspective, the Scandinavian countries

are all top ranked when it comes to GDP per capita, with Sweden ranked as the lowest among

them as 13th in 2021. The same year Russia was ranked as number 65, with a value close to

the world average on 12 236.6 thousand (The World Bank, 2021c).

When it comes to trade, we can observe in Table l that Russia has the highest trade value in

absolute terms, and at the same time it constitutes the lowest share of GDP. Denmark, on the

other hand has a total trade that equal to 112 percent of its GDP. It may seem counterintuitive

that trade can exceed GDP, however, this comes from the definition of GDP, where imports

are subtracted out of the total value (Bondarenko, 2023). This allows for small countries, such

as Denmark, to have a value of total trade exceeding the GDP when the import value is

sufficiently high.

From the table we see that all four countries have a trade surplus, meaning that the trade

balance is positive. A trade surplus indicates that there is a higher demand for the countries'

exported goods than their imported goods. The opposite of a trade surplus is a trade deficit. A

trade surplus does not necessarily imply that the country is in a strong position economically,

but it does contribute to the current account and GDP (Eurostat, 2013).

While table l provides data on macroeconomic indicators for each country of investigation,

we will in the following section give a more in-depth description of what goods that are mainly

traded for Norway, Sweden, Denmark, and Russia. The categories of goods are based on the

commonly used harmony system codes (HS codes) from the World Customs Organization

(2017). We will see that the main categories of goods traded for these countries are mineral

products, metals, chemical products, machineries, and transport means. Mineral products

mainly contain natural gas, crude oil, coal, and other petroleum products. Within the category

of metals, we find raw materials like aluminum, iron, and copper. The category of chemical

products includes, among a long list of other things, pharmaceuticals, and fertilizers.



 13 

Machinery involves for instance mechanical appliances, electrical machinery, and electronics. 

Means of transport mainly consist of cars, motor vehicles, tractors etc. The composition of 

trade and the biggest trading partners for Russia and the Scandinavian countries have mostly 

been contracted from the Observatory of Economic Complexity (OEC). It is an online tool for 

trade visualization, which first began as a research project at MIT, though now has spun out 

of the university (OEC, n.d.). 

2.1.1 Russia 

Russia is primarily an exporter of raw material. In 2021 petroleum products and coal 

constituted 53 percent of the exports. Besides that, metals, precious metals, and chemical 

products (mainly fertilizers) are important, which together constitute about 25 percent of the 

export value. Machinery only accounts for about 3.5 percent of the exports. The domination 

of raw materials in exports in contributing to explaining their rank as number 45 on the OECs 

trade economic complexity index (ECI) (OEC, 2021a). The index estimates “a country's ability 

to produce and export complex products that require a high level of knowledge and skills” 

(OEC, 2021c). The import to Russia primarily consists of machineries, transport means and 

chemical products, in other words, industrial goods with high degree of processing. (OEC, 

2021a).  

Russia’s largest trading partner in 2021 was China, accounting for almost 25 percent of 

Russian imports and 15 percent of exports. This is an increase from 2012, where 14.6 percent 

of imports originated from China, and 7.6 percent of exports were directed there. Besides that, 

in 2021, the Netherlands (8.1 percent), the United States (US) (5.7 percent), United Kingdom 

(UK) (5.1 percent) and Turkey (4.2 percent) where important for Russian exports, while 

Germany (11.5 percent), Belarus (5.8 percent), South Korea (3.8 percent) and Poland (3.3 

percent) constituted the countries Russia imported the most from. (OEC, 2021a).  

According to United Nations Conference on Trade and Development (2021), Russia had a 

share of global exports equal to 1.9 percent in 2021. They are ranked as the 10th largest export 

nation in the world, explained by their position in the energy market (OEC, 2021a). When it 

comes to petroleum production, they play a major role in the global supply chains. According 

to the International Energy Agency (IEA) (2022a), Russia is the world’s third largest oil 

producer and second largest exporter of oil to the global market. According to the Council of 

the European Union (2023a), Russia covered 50 percent of the EUs demand for natural gas in 
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2019. However, after the Russian invasion of Ukraine, Europe has reduced their imports of 

Russian gas to a minimum. In November 2022, only 12.9 percent of the demand was covered 

by Russian gas, which is quite a dramatic fall considering the time span (Council of the 

European Union, 2023a).  

2.1.2 Norway 

Similarly, to Russia, Norwegian exports mainly consist of raw materials. 66 percent of the 

exports are mineral products, where petroleum gas and crude oil account for 61 percent in 

total. Other than that, fish is an important export good, about eight percent of the total value 

in 2021. (OEC, 2021b).  

Norway is the world’s third largest gas exporter, mainly supplying the EU, covering 25 percent 

of their demand in 2021 (IEA, 2022b). In total, Norway is the 33rd largest export nation in the 

world in absolute terms, which can be explained by them being a small, but rich country 

depending on trade to cover their demands (OEC, 2021b). Despite being a relatively large 

export nation, its size considered, Norway is ranked as number 38 on the ECI (OEC, 2021c). 

This is explained by Norway’s relative lack of complex industries since their export mainly 

consists of raw materials.  

When it comes to Norwegian imports, machineries and transport means are the largest 

categories, accounting for respectively 22 and 17 percent. Further, metals and chemical 

products, including pharmaceuticals, constitute approximately ten percent each (OEC, 2021b).  

Norway’s largest sources for imports were in 2021 Sweden (17.7 percent), Germany (11.5 

percent), China (10.0 percent), Denmark (6.5 percent) and the US (5.3 percent). Regarding the 

destination countries for Norwegian exports, the UK (20.5 percent), Germany (19.2 percent), 

Sweden (8.4 percent), the Netherlands (7.4 percent) and China (5.8 percent) where the main 

ones. In 2021, 0.32 percent of Norwegian exports were destinated to Russia and 2.09 percent 

of imports originated from there. (OEC, 2021b)  

2.1.3 Sweden 

Unlike Russia and Norway who mainly export raw materials, Sweden’s exports are much more 

diverse. The biggest category of goods is machinery, accounting for only 24 percent of total 

export value. The second largest category is means of transport accounting for about 14 
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percent of export value. This is followed by chemical products (10 percent) and paper goods 

with a share of about 7 percent in 2021 (OEC, 2021d). Thus, we understand that Sweden has 

well-developed and a broad variety in industries, which is reflected in them being ranked as 

number eight in the world on the ECI (OEC, 2021c). Regarding size of exports, Sweden is 

ranked as the 32nd largest export nation (OEC, 2021d).  

Regarding imports to Sweden, about 27 percent is machineries, 12 percent is transport means 

and 10 percent is petroleum (OEC, 2021d). This means that, except from the petroleum, they 

have a high degree of intra-industry trade (Norman & Orvedal, 2012, p. 166) 

The five most important destinations for Sweden’s exports were in 2021 Germany (10.3 

percent), Norway (9.4 percent), the US (8.2 percent), Denmark (7.9 percent) and Finland (6.5 

percent). When it comes to sources for Swedish imports, Germany is the largest one, 

accounting for 17.6 percent of total imports, followed by the Netherlands (8.8 percent), 

Norway (7.9 percent), China (7.1 percent) and Denmark (6.9 percent). In 2021, 1.44 percent 

of Swedish exports was destinated at Russia, while 0.88 percent of imports originated from 

there. (OEC, 2021d).  

2.1.4 Denmark 

Denmark’s biggest exports consist of chemical and pharmaceutical goods, which accounts for 

about one fifth of the exports. Machineries are the second largest export group, followed by 

food products, which equals to about 10 percent in 2021. The main import goods of Denmark 

are machineries, means of transport, and pharmaceutical products. Machinery accounts for 

roughly 22 percent, while the two others are both approximately 11 percent.  (OEC, 2021e). 

We see that also Denmark’s trade to a certain degree is characterized of being inter-industrial. 

At the same time, the relative high degree of food exports is contributing to a much lower 

placement on the OEC’s list of countries’ economic complexity. Denmark is ranked as number 

27, much lower than Sweden, but higher than Norway. In a global perspective, they are ranked 

as the 37th largest export nation. (OEC, 2021e).  

Denmark’s largest trading partner in 2021 was Germany. They accounted for 20.7 percent of 

total imports and 13.6 percent of total exports. Further Sweden (12.2 percent), China (8.6 

percent), the Netherlands (8.3 percent), and Poland (4.5 percent) where the largest sources of 

imports. Besides Germany, Danish exports were directed to The US (10.4 percent), Sweden 
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(10.0 percent), China (5.6 percent), the UK (5.8 percent) and Norway (5.3 percent). In 2021, 

1.32 percent of Denmark’ exports had Russia as destination, while 2.02 percent of Denmark’s 

imports originated from Russia. (OEC, 2021e).  

2.2 Governance  

This section will start with a description of the governance in the different countries since 

decisions regarding war and sanctions often relate to the political and historical state of the 

countries. We have decided to describe the Scandinavian countries together, since they share 

many of the common features when it comes to governance and history. The governance and 

history of Russia is described in a separate section. Further, we have included an overview of 

the countries’ approach to international relations.  

2.2.1 Scandinavia 

All the three Scandinavian countries share many of the same characteristics when it comes to 

governance. They are today known for their welfare states, which were developed after the 

Second World War. The Nordic welfare model is known for providing welfare services and 

financial safety nets for the population through a strong public sector. The countries also have 

high levels of trust in the government and people, and low levels of economic inequality and 

corruption (Herning, n.d.; Transparency International, 2021). It is, however, worth mentioning 

that income inequality and relative income poverty has increased over the last decades in all 

Scandinavian countries (Barth et al., 2021). 

Additionally, the Scandinavian countries are all well-developed democracies and highly 

valuing human rights and freedom of speech. This explains them all being positioned within 

the top six of the Economist Intelligence Unit’s democracy index and United Nation’s (UN) 

human development index (HDI) (FN-sambandet, 2022; FN-sambandet, 2021). HDI measures 

life expectancy, years of schooling and gross national income per capita. This can be seen in 

the light of them all three being highly developed welfare states.  

2.2.2 Russia 

The history of the modern Russia starts with the dissolution of the Soviet Union in 1991, where 

the Russian Federation was built upon the ruins of what was left of the Union (Golpen & 

Kolstø, 2022). The dissolution marked a break from communism and the former ruling system, 
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at the same time much of its heritage was continued in the new state. With the dissolution, a 

new optimism rose among Western countries for Russia to be a democratic country built on 

the same values as themselves. The optimism was so dominating in the early 2000s that some 

even started to discuss whether Russia could be a member of NATO (Selliaas, 2003). 

However, this is only one side of history. Russia was still heavily influenced by its heritage 

from the Soviet period and the dissolution. The 90s in Russia were rather chaotic, the transition 

from communism to capitalism was characterized by rapidly increasing inflation and a non-

organized selloff of publicly owned resources and firms to private ownership (Borchgrevink, 

2022, p. 77). Out of this chaos, Vladimir Putin, the current leader of Russia raised and came 

to power. His first presidential period started in 2000 and he has ever since functioned as the 

leader of Russia (Borchgrevink, 2022). 

Putin’s Russia is characterized by being autocratic and highly corrupted (Transparency 

International, 2021). Borchgrevink (2022) describes reign period where the society has 

developed into a more totalitarian direction, a development that especially has increased 

further after 2012, the third time he became president. Democracy, human rights, the rule of 

law and freedom of speech has under Putin’s regime become more increasingly restricted. 

This, at the same time as Putin’s personal power has increased. The vertical of power is a term 

that has been used to describe Putin’s range of control. The term refers to the concept that the 

state, i.e., Putin and his inner circle in the Kremlin, has something to say on every matter of 

the country. Without Putin and his ruling elite of oligarchs’ support, one is very limited in 

terms of doing anything (Borchgrevink, 2022, p. 211). 

Nevertheless, Russia ranks 52nd out of 189 countries in the HDI index (FN-sambandet, 2021). 

Even though this is comparably low to the Scandinavian countries’ ranking, it still places them 

among the countries with a very high human development. However, wealth and income 

inequality remain high, where the richest one percent earned one fifth of the national income 

and owned almost half of the total wealth (Pichon & Russell, 2022).  

2.3 International relations 

The Scandinavian countries share many of the same characteristics, nonetheless some 

differences exist too. These are shown clearly when it comes to foreign policy, where they all 

have different approaches, especially regarding international organizations. While both 

17

at the same time much of its heritage was continued in the new state. With the dissolution, a

new optimism rose among Western countries for Russia to be a democratic country built on

the same values as themselves. The optimism was so dominating in the early 2000s that some

even started to discuss whether Russia could be a member of NATO (Selliaas, 2003).

However, this is only one side of history. Russia was still heavily influenced by its heritage

from the Soviet period and the dissolution. The 90s in Russia were rather chaotic, the transition

from communism to capitalism was characterized by rapidly increasing inflation and a non-

organized selloff of publicly owned resources and firms to private ownership (Borchgrevink,

2022, p. 77). Out of this chaos, Vladimir Putin, the current leader of Russia raised and came

to power. His first presidential period started in 2000 and he has ever since functioned as the

leader of Russia (Borchgrevink, 2022).

Putin's Russia is characterized by being autocratic and highly corrupted (Transparency

International, 2021). Borchgrevink (2022) describes reign period where the society has

developed into a more totalitarian direction, a development that especially has increased

further after 2012, the third time he became president. Democracy, human rights, the rule of

law and freedom of speech has under Putin's regime become more increasingly restricted.

This, at the same time as Putin's personal power has increased. The vertical of power is a term

that has been used to describe Putin's range of control. The term refers to the concept that the

state, i.e., Putin and his inner circle in the Kremlin, has something to say on every matter of

the country. Without Putin and his ruling elite of oligarchs' support, one is very limited in

terms of doing anything (Borchgrevink, 2022, p. 211).

Nevertheless, Russia ranks 52ndout of 189 countries in the HDI index (FN-sambandet, 2021).

Even though this is comparably low to the Scandinavian countries' ranking, it still places them

among the countries with a very high human development. However, wealth and income

inequality remain high, where the richest one percent earned one fifth of the national income

and owned almost half of the total wealth (Pichon & Russell, 2022).

2.3 International relations

The Scandinavian countries share many of the same characteristics, nonetheless some

differences exist too. These are shown clearly when it comes to foreign policy, where they all

have different approaches, especially regarding international organizations. While both



 18 

Denmark and Norway have been members of NATO since the foundation of the alliance, 

Sweden is not a member (NATO, 2023). This has been explained by their vision of Sweden 

being a neutral country, which goes back all the way to 1814 (Salvesen, et al., 2023). However, 

this has changed after the Russian invasion of Ukraine. Due to the new security situation, in 

May 2022, Sweden decided to apply for membership in NATO, and still as of May 2023 has 

status as invitee country (Government Offices of Sweden, 2023).  

On the other hand, both Denmark and Sweden are members of the EU, while Norway is not 

(European Union, 2023). Though, Norway is a member of The European Economic Area 

Agreement (EEA) meaning they, for instance, are a part of the same internal market governed 

by the same rules (Regjeringen, 2023). 

The aspect that Norway has a common border with Russia is also contributing to their different 

approach to foreign policy. Because of the border, Norway has been forced to cooperate with 

Russia on another level than its fellow Scandinavians. One example is the joint management 

of fish stocks in the Barents Sea to secure sustainability, where both countries have benefitted 
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they for instance signed an agreement which object was to “deepen investment cooperation in 

trade services” (Hayley, 2023).  

From earlier descriptions of trade and economy, we understand that all three Scandinavian 

countries are small, open economies. They have a narrow resource base, small internal markets 

and given their position and size in the global market, their opportunities to influence 

international regulations and markets are very limited (Norman & Orvedal, 2012, pp. 8-9). 

Small, open economies also must take the prices and rules of the international markets for 

granted. Russia on the other hand, can be described as the opposite. Their size and volume of 

natural resources both gives them market power and independence from external markets. This 

is reflected in trade only accounting for just above 50 percent of the GDP, clearly the lowest 

among our countries of investigation. These factors are relevant in our further analysis since 

they give the terms on how to act in the international trade market. We will therefore in the 

next section provide a short description of what has been the prevailing view in the landscape 

of international trade and cooperation. 

2.4 Trade and conflict 

Since the Scandinavian countries are dependent on the international terms and conditions of 

global trade, it is interesting to investigate further what this entails. The EU itself is built upon 

the idea that countries trading with each other become interdependent and by that will avoid 

conflict (European Commission, Directorate-General for Communication, 2023). An 

extension of this is the idea that trade with foreign countries will not only lead to less conflict, 

but it will also lead to social and political change in the countries in question. This view has 

been championed especially of Germany, and the famous saying “Wandel durch Handel” 

which goes back all the way to 1963 (Bahr, 1963). Ever since, this has been a leading principle 

in German foreign policy. This implies that one would want to trade with countries with an 

approach to domestic policy that differs from your own, with an ambition to shape them 

towards your own ideal (Lau, 2021). Germany has not been alone with this approach to trade, 

in general also the rest of the Western world has pursued this, in line with the neoliberalist 

trade policy that has been dominating these countries the last decades (Harvey, 2005, pp. 1-

2). When the EU introduced the first sanctions on Russia in 2014, it can be said to have been 

a breach with this approach to trade. Sanctions work in the opposite direction of cooperation, 

and the distance between countries increases.  
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2.4.1 Avoidance of sanctions 

Even though economically cointegrated countries are believed to have less risk of entering an 

armed conflict, there are also researchers that suggest the opposite. Being aware that one is 

operating in an environment where sanctions are present as a potential consequence of certain 

behavior, one would naturally be interested in limiting the potential effect such economic 

measures would have. Galtung (1967) suggests a variety of ways to build such a resilience. 

By having a broad diversification of domestic economy and a high degree of self-sufficiency, 

one is less dependent on trade to cover own demands. Furthermore, having a broad range of 

countries one is trading with reduces the risk if a conflict would arise. This makes sanctions 

less effective, and thereby also less attractive as means for the imposing state. Also, putting 

oneself in a position where your threat of countersanctions is intimidating and powerful may 

be effective to avoid being sanctioned.  

Those above are measures to avoid sanctions in the first place, however, one is also interested 

in limiting the effect of sanctions if targeted. This could be done through trading with third 

parties. A country’s exports can be divided into exports of domestic goods and exports of 

foreign goods. The second one is usually referred to as re-exports. These goods are in the same 

state as they were when imported, meaning that no value has been added within the country 

(UN Statistics, 2022). If a country imposes an embargo on certain goods on another country, 

it is often seen that the export of the good increases in neighboring countries that are not 

affected by the sanctions, meaning that the embargoed goods is imported through a third 

country. Exemplified; after the Russian import ban on EU food products, Yeliseyeu (2017) 

assessed the value of products embargoed that had found their way to Russia through Belarus 

between 2014 and 2017 to USD 2.7 billion. One of the methods enabling this was changing 

the goods’ country of origin.  

2.5 Development of the conflict between Ukraine and 
Russia 

This part of the paper will give a background on the conflict between Russia and Ukraine, 

starting from 2013, when Ukraine was in a position where they had to choose between 

strengthen their connections with either Russia or the EU. The section is based on the Great 

Norwegian Encyclopedia’s description of the conflict between Russia and Ukraine (Holm-

Hansen & Paulsen, 2023). In 2013, Ukraine was close to entering an association agreement 
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with the EU with the intention to prepare the country towards membership of the Union in 

long terms. For many historical reasons, which we will not go in depth of here, Russia was not 

supporting this, a view that was expressed clearly. From a Russian viewpoint, this meant 

Ukraine would distance themselves from Russia. This contradicts Russia’s perception of all 

former Soviet Republics being in their area of interest, especially Ukraine because of its 

position, size, and natural resources. (Holm-Hansen & Paulsen, 2023).  

Russia’s disapproval resulted in Viktor Yanukovych, president of Ukraine at that time, on 

short notice, withdraw from the EU-negotiations, and instead entered an agreement with 

Russia. This led to enormous protests from the European-oriented part of the population and 

ended up with Yanukovych having to flee to Russia in February 2014. (Holm-Hansen & 

Paulsen, 2023).  

With basis in an already established legal military base on Crimea, Russia took control of the 

peninsula in the beginning of March 2014. March 16, 2014, a referendum was held on Crimea, 

with the result that a huge majority voted for being incorporated into Russia. Internationally 

this referendum is not recognized, and by the majority of the world it is considered as an illegal 

annexation of Crimea. In April 2014, separatists declared the establishment of Donetsk 

People’s Republic, and this event is viewed as the start of the War in Donbas. The war was 

between separatists supported with weapons from Russia and the Ukrainian government’s 

forces. There have been several attempts for diplomatic solutions, resulting in the Minsk 

agreements in 2014 and 2015 (Holm-Hansen & Paulsen, 2023). The agreements included most 

importantly a ceasefire and withdrawal of heavy weapons and were monitored and verified by 

the Organization for Security and Cooperation in Europe (OSCE). Though, the success rate 

was limited. At the time, Moscow denied all interference in the war, and thereby also them 

having any legal obligations (Reuters, 2022a). The war continued in various degrees of 

intensity until the escalation in the spring of 2021 (Holm-Hansen & Paulsen, 2023).  

In the spring of 2021 Russia started to move unusually large amounts of troops closer towards 

the Ukrainian border. However, weeks later, the Russian Defense Minister Sergei Shoigu 

announces a redeploy of the forces, averting concerns of renewed fighting and crisis. The 

tension increased once again in November 2021, when nearly 100 000 Russian soldiers were 

relocated near the border to Ukraine (Walker, 2023). Along with this came demands from 

Russia that Ukraine gave legal promises that they would never apply for membership in 

NATO, and that the US and NATO limited their influence in former Soviet Republics. In the 
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belief of all sovereign countries being in full control of their own foreign policy, these 

demands were not met. February 21, 2022, Russia recognized Donetsk and Luhansk as 

independent states, and three days later they started the invasion of Ukraine (Holm-Hansen & 

Paulsen, 2023).  

February 24, 2022, Russia launched a military offensive on Ukraine, resulting is escalated 

violence in eight oblasts (regions), including the capital city Kyiv. This was in addition to the 

already war-torn regions Donetsk and Luhansk (UN News, 2023). In September 2022 Russia 

supported the referenda on voting for the occupied areas of Donetsk, Luhansk, Zaporizhzhia 

and Kherson, to join the Russian Federation (Reuters, 2022d). These referenda are strongly 

condemned by the EU (Council of the European Union, 2023c). The war is still ongoing, with 

no clear solution in the near future (Witte, 2023). The situation has caused a steep rise in 

humanitarian needs and civilians fleeing, both internally and outside Ukraine’s borders (UN 

News, 2023).  

2.6 Imposed sanctions 

Since 2014, the EU has gradually imposed several restrictive measures against Russian 

aggression in Ukraine. From 2022, The Council of the European Union (2023b) states that 

these restrictive measures include economic, diplomatic, and individual sanctions intended to 

weaken Russia’s economic base and their ability to act in warfare. EU sanctions have mainly 

been implemented following the events of the 2014 annexation of Crimea, the 2022 invasion 

of Ukraine and the annexation of regions Donetsk, Luhansk, Zaporizhzhia and Kherson in 

September later that year. The measures from 2022 have gradually increased in severity 

through different sanction packages. In May 2023 ten sanction packages have been 

implemented, while seven of them are relevant for the time period of the scope of this paper. 

The measures from 2014 have been extended gradually until at least May 2023 (Council of 

the European Union, 2023b).  

Russia has also implemented countersanctions against countries they have been sanctioned by. 

Notably is the import embargo from 2014 on fruit, vegetables, meat, fish and milk products 

from Norway, the US, the EU, Australia, and Canada (NTB et al., 2014). Russia has also 

implemented countersanctions following the EU restrictive measures from 2022, mainly direct 

responses to the sanctions (Reuters, 2022b). The measures mostly adhere to a list of 

“unfriendly states”, which includes all EU member states and Norway (Reuters, 2022c).    
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Sweden and Denmark are members of the EU and naturally comply with restrictive measures 

set by the EU (Strategic Communications division in the European Union External Action, 

2021). Norway, although not being a member of the EU, has implemented most of the EU 

sanctions on Russian aggression (Norwegian Ministry of Foreign Affairs, 2023). Exceptions 

to the implementation of EU sanctions in Norway involve for instance adaptions to the port 

ban for Russian ships, allowing all fishing boats and often research vessels and search and 

rescue vessels, access to selected Norwegian ports. This is done to maintain cooperation on 

the management of the fish stock in the Barents Sea. The port ban only applies to the 

Norwegian mainland and not Svalbard (Norwegian Ministry of Trade, Industry and Fisheries, 

2022).  

Even though all EU member states must comply with the EU restrictive measures, the EU does 

not itself enforce the sanctions. The member states are internally responsible for implementing 

and enforcing it, in addition to evaluate whether there has been a violation of the sanctions and 

how to address it (Strategic Communications division in the European Union External Action, 

2021).  How strict the different countries are regarding the enforcement and control of the 

sanctions can therefore differ. For example, in Denmark the maximum personal fine for 

violation of the sanctions is unlimited, while Sweden has a set maximum personal fine of about 

150 000 Swedish krona (SEK) (Eurojust, 2021). Norway also has lower maximum prison 

sentence for sanction violation, at three years, opposed to four years in Sweden and Denmark 

(Sanksjonsloven, 2021) (Eurojust, 2021).   

A more thorough timeline (until September 2022) of important events related to the imposed 

sanctions and what they contain, is attached in appendix A1. 
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3. Literature Review  

This chapter of the paper includes a discussion on relevant literature on research related to 

international trade and sanctions. The literature provides a good understanding of research 

methods that are being used on international trade, and what we already know of the effects 

of sanctions on international trade.  

3.1 Impact of sanctions on International trade 

Most relevant research on how sanctions and political disputes affect international trade uses 

a gravity model, but some also use a Computable General Equilibrium (CGE) modelling to 

understand the relationship. The standard gravity model uses distance and an economic 

dimension to estimate bilateral trade flow, while CGE models are “large numerical models 

which combine economic theory with real economic data in order to derive computationally 

the impacts of policies or shock in the economy” (The Scottish Government: The Office of 

the Chief Economic Adviser, 2016). Relevant literature on economic sanctions unfortunately 

often find that sanctions might not be very precise instruments in generating economic losses 

on target countries, as one may redirect exports to other countries or bypass sanctions by 

trading through a third country (Drezner, 2000; Mack & Khan, 2000). 

The article The Impact of Russia’s Import Embargo on the EU Countries’ Exports by 

Skvarciany et al. (2020) investigates the relationship between sanctions Russia imposed on 

EU countries in 2014 and the exports to Russia from these countries. They cluster the 

European countries following average exports to Russia between 1998-2018, before they 

conduct a gravity model analysis. They do not investigate Norway, as it is not a member of 

the EU. They find positive correlation between export and GDP (European and Russian), 

population and whether one share a border or not, and a negative correlation between export 

and distance. Afterwards, they use the gravity equation to predict the exports from EU 

countries to Russia in the years from 2014 to 2018 and find that predicted exports were higher 

than actual exports. They argue that the difference can be described as the export loss due to 

the Russian import embargo, since the countries did not export as much as the gravity model 

predicts. However, they acknowledge that their models are not completely accurate. For 

instance, one of the models only explains 56 percent of the variation of the dependent variable, 

and other variables may therefore also influence the variation in export volumes. Additionally, 
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they find that countries that traded less with Russia before the import embargo, experienced 

higher losses than other countries. They suggest that this might be a result of countries less 

dependent on Russian trade, not seeking different solutions to recover, as it does not affect 

their economy to a large degree.  

Another research paper on the topic, Collateral Damage: The impact of the Russia sanctions 

on sanctioning countries’ exports (Crozet & Hinz, 2016), also uses the gravity model to 

investigate the impact of the Russian sanctions in 2014. They do, however, use dummy 

variables to construct distinct time periods related to when sanctions were implemented. They 

find that embargoed goods had a sharp decline in exports, but also non-embargoed goods were 

affected by the sanctions. Additionally, they calculate the global “lost trade” from the 

sanctions to USD 3.2 million per month, on which 83.1 percent results from non-embargoed 

products.  

Likewise, research from Caruso (2003) that investigates the bilateral trade between the US 

and trading partner, uses different dummy variables for the magnitude of sanctions. They use 

panel data with fixed effects to estimate the gravity model and find that extensive and 

multilateral sanctions have a disruptive effect on bilateral trade, while moderate and limited 

sanctions actually show a positive correlation with trade.  

Kutlina-Dimitrova (2017) in the paper The economic impact of the Russian import ban: a CGE 

analysis uses CGE modelling to assess the economic impact of the Russian import embargo 

on export flows, production, and welfare in 2014 in the EU, the US, Canada, Australia, and 

Norway. She finds that Norway was severely impacted, with a decline of 0.14 percent due to 

losses in the fishing sector. This may not seem like a noticeable decrease but compared with 

the EU’s exports that only decreased by 0.02 percent, the change is considerable. The only 

countries whose productions decreased, was Norway’s and Russia’s, with a decline in 

production at 0.03 percent. The Norwegian fishing sector’s production contracted with almost 

6 percent. The most affected country in terms of welfare was Norway, with a reduction of 

$190 million.  

3.2 Insights from relevant literature 

We find that much relevant literature already have investigated the impact of the 2014 import 

embargo from Russia on Western countries. We do, however, find little evidence of research 
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also incorporating the sanctions from 2022 as this is still very recent. Additionally, little 

research can be found on just the Scandinavian countries and Russia. Therefore, we believe 

there is a gap in the research on this topic, that we hope to contribute to reduce through this 

paper.  

A lot of the relevant literature on the topic of the economic effect of sanctions on international 

trade uses the gravity model and CGE models to estimate the effect. The use of gravity model 

in this type of analysis is the most common, as it is considered the cornerstone of studies on 

international trade (van Bergeijk & Brakman, 2010). The gravity model is therefore our choice 

of model in the following analysis. 
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4. Methodology 

Relevant research indicates that the gravity model is suitable for investigating sanctions’ 

effects on trade. This chapter will therefore first include a discussion on the gravity model that 

is used in this paper, before we provide an overview on the logarithmic functional form. 

Moreover, we will present some knowledge on panel data estimation since we use cross 

sectional data over time. Lastly, we will include a discussion on causality and correlation in 

the research.  

4.1 The Gravity Model of International Trade 

Relevant literature on the topic of international trade and sanctions show that the gravity model 

is well fitted to answer our research question. This paper will therefore use an augmented 

gravity model approach to investigate the relationship between trade values and sanctions 

related to the conflict between Ukraine and Russia.   

The gravity model was first formally used by Tinbergen (1962) and has for a long time been 

used as an important tool to describe bilateral trade between countries. It is said to be inspired 

by Newton’s law of gravitation from 1729 (Kabir et al., 2017), where the masses of objects 

and the distance between them affect the gravitational pull. The model was first presented as 

an intuitive explanation on how to explain trade flows between countries. However, recently, 

theory has become an increasingly important part of the model (Shepard et al., 2019).  

The intuitive gravity model predicts that the bilateral trade flow between two countries 

depends on the “economic” masses of the countries and the physical distance between them. 

The model can be expressed through equation 4.1: 

𝑋𝑋𝑖𝑖𝑖𝑖 = 𝑎𝑎 𝑚𝑚𝑖𝑖∗𝑚𝑚𝑗𝑗
𝑑𝑑𝑖𝑖𝑖𝑖

                                                                 (4.1)   

where 𝑋𝑋𝑖𝑖𝑖𝑖 is the bilateral trade flow between country i and country j, 𝑚𝑚𝑖𝑖 is the economic mass 

of country i, 𝑚𝑚𝑗𝑗 is the economic mass of country j, 𝑑𝑑𝑖𝑖𝑖𝑖 is the distance between the countries’ 

capitals or economic centers and 𝑎𝑎 is a constant term. Economic mass is often considered to 

be GDP when analyzing trade, but may also be expressed through population size, purchasing 

power or income level (Keum, 2008). Distance is used as a proxy for the “transaction costs” 
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of moving goods from country i to country j. In other words, a longer distance between 

countries means higher transaction costs, and therefore reduced trade (Shepard et.al., 2019).  

One can transform equation 4.1 into its linear form by taking the logarithms, giving the 

following equation: 

log(𝑋𝑋𝑖𝑖𝑖𝑖) = 𝑎𝑎 + 𝛽𝛽1 log(𝐺𝐺𝐺𝐺𝑃𝑃𝑖𝑖) + 𝛽𝛽2𝑙𝑙𝑙𝑙𝑙𝑙(𝐺𝐺𝐺𝐺𝑃𝑃𝑗𝑗) + 𝛽𝛽3 log(𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷) + 𝑢𝑢𝑖𝑖𝑖𝑖           (4.2) 

where 𝑎𝑎, 𝛽𝛽1, 𝛽𝛽2 𝛽𝛽3 are coefficients in the model, and 𝑢𝑢𝑖𝑖𝑖𝑖 is the error term. We have substituted 

the economic mass term m, with GDP. One expects a positive correlation between the GDP 

terms and trade flow, and a negative correlation between distance and trade flow. In this simple 

gravity equation, the error term would incorporate trade shocks and other unobserved effects. 

(Qian et al., 2019).  

Shepard et.al. (2019) states that the traditional gravity model is often augmented by adding 

various dummy variables to the basic model. Such variables may for example include whether 

the countries share a land border, language, or colonial history. These dummy variables may 

sometimes affect trade flows, by either decreasing or increasing the costs of moving goods. 

These variables are therefore often incorporated, with the distance variable, into the 

transaction costs of the gravity model: 

    𝑙𝑙𝑙𝑙𝑙𝑙𝜏𝜏𝑖𝑖𝑖𝑖 = 𝛽𝛽1 log(𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷) + 𝛽𝛽2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝛽𝛽3𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝛽𝛽4𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐                (4.3) 

where 𝜏𝜏𝑡𝑡𝑡𝑡is the transaction costs between country i and country j, contig is a dummy variable 

for whether the countries share a land border, comlang is a dummy variable for whether the 

countries share a common language, and colony is a dummy variable for whether the countries 

share colonial history. The dummy variables equal to 1 if the countries happen to share these 

aspects, and 0 if not (Shepard et al., 2019). 

Papers investigating the impact sanctions and conflicts have on trade typically also add dummy 

variables for sanctions and conflict. According to Caruso (2003), one expects a negative 

correlation between trade and sanctions where the dummy variables equal to 1 if there are 

sanctions present between the countries in the timespan investigated, and 0 if not.  
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4.1.1 Limitations to the model 

There exist several limitations and critics of the gravity model, although it has long been 

considered the workhorse of studies on international trade. van Bergeijk and Brakman (2010) 

argue that since the model was first intuitively explained, rather than derived from theoretical 

micro-economic foundations, it originally had a somewhat mixed reputation. It has been 

adequately useful for empirical research, as it for instance successfully managed to predict 

trade patterns in the 1990s, but it has not been adequate from a theoretical viewpoint. However, 

recently, the model has become more popular due to theoretical contributions that has better 

established a relationship between bilateral trade and trade theory (van Bergeijk & Brakman, 

2010). 

Another significant limitation to the model is the observation of zero trade flows. Since the 

gravity model uses logarithmic values, one cannot include trade flows of zero. The standard 

procedure has been to add a small constant to these observations, or to omit them entirely from 

the sample. However, this will only lead to unbiased selection if the observations of zero are 

randomly distributed across the countries of investigation, which they often are not. There 

have been proposed different solutions to the problem of zero trade flows, but the issue is often 

not taken as seriously as it should (van Bergeijk & Brakman, 2010). This paper will not discuss 

solutions to the problem any further as the problem does not apply to data in estimations here.   

Furthermore, according to van Bergeijk & Brakman (2010), the estimation of the transaction 

costs for bilateral trade also contributes to some concerns in gravity models. Distance between 

countries has to a large degree been the standard proxy for transactions costs, as one expects 

a longer distance to increase the transaction costs between countries. Additional dummy 

variables indicating borders, colonial ties, language, trading agreements and cultural 

differences also contribute to the estimation of transaction costs. Although this has for a long 

time been the standard procedure for measuring transaction costs, some studies have begun 

incorporating data on shipping costs. They show that distance might not be as sufficient as a 

proxy after all (van Bergeijk & Brakman, 2010).  

4.2 Logarithmic functional form 

The gravity model uses a logarithmic form, and it is therefore relevant to describe how this 

might affect the data and the interpretation of it. According to Wooldridge (2018, p. 187), 
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strictly positive variables, such as in our dataset, often tend to have heteroskedastic or skewed 

distributions. The logarithmic functional form can often mitigate and reduce these problems. 

This results in a standard norm of using logs when a variable is a positive monetary amount. 

(Wooldridge, 2018, p. 187). 

It is important to notice that the interpretation of the beta coefficients in the estimated 

regression is different when using logs. When both the dependent variable and the explanatory 

variable are logarithmic (log-log model), one interprets the coefficient as the elasticity, by 

assuming that a one percentage change is the explanatory variable, equals a 𝛽𝛽 percentage 

change in the dependent variable. Likewise, for a model where only the dependent variable is 

logged, one normally assumes that an increase of one unit in the explanatory variable, equals 

a 𝛽𝛽 percentage increase in the dependent variable. However, such an approximation method 

becomes increasingly inaccurate as the change in log(y) increases (Wooldridge, 2018, pp. 186-

187). A more precise formula for interpretation when using log-linear-models is: 

%∆𝑦̂𝑦 = 100 ∗ (𝑒𝑒𝛽̂𝛽 − 1)              (4.4) 

The procedure in equation 4.5 is also used when the 𝛽̂𝛽 is the coefficient on a dummy variable 

and signifies the percentage difference when the dummy variable equals 1 versus when it 

equals 0 (Wooldridge, 2018, p. 227). The formula for interpretation when using a log-log-

model is: 

%∆𝑦̂𝑦 = 𝛽̂𝛽%∆𝑥𝑥                 (4.5) 

4.3 Panel Data 

Using a panel data approach is common when one is estimating a gravity model with cross 

sectional data over time. We are looking at trade data between countries from the first quarter 

of 2012 till the third quarter of 2022, meaning we have cross sectional data over time. Thus, 

panel data methods are used with our gravity model.   

Wooldridge writes in his book Introductory Econometrics (2018) that a panel dataset is 

balanced when all cross-sectional entities are observed across all time periods in the data set. 

In other words, all data related to the cross-sectional entities start at the same time and end at 
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the same time. A panel dataset is unbalanced if not all cross-sectional entities are observed for 

all time periods (Wooldridge, 2018). 

For a panel data regression to be unbiased and efficient certain assumptions must be satisfied. 

If the estimation is unbiased, one can assume a causal interpretation between the explanatory 

variables and the dependent variable. The six assumptions involve linearity, random sample, 

no perfect collinearity, exogeneity, no autocorrelation, and homoscedasticity and are 

thoroughly described in Table 2 on pages 32-33.  

Wooldridge (2018) argues that a challenge when using panel data is that the endogeneity 

assumption is violated because it often suffers from omitted variable bias. Omitted variable 

bias means that unobserved factors that affect the dependent variable also correlates with 

another explanatory variable. This leads to a bias in the estimation of the beta coefficients in 

the regression model. In panel data, one can have two different types of unobserved effects, 

those that are constant over time but vary with cross-sectional individuals, and those that vary 

over time but not over cross-sectional individuals. The general unobserved effects model for 

two-periods then becomes:  

𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛿𝛿0𝑑𝑑2𝑡𝑡 + 𝛽𝛽1𝑥𝑥𝑖𝑖𝑖𝑖 + 𝛼𝛼𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖             (4.6) 

where 𝛼𝛼𝑖𝑖 is the unobserved time-constant effect, 𝑢𝑢𝑖𝑖𝑖𝑖 is the idiosyncratic error and 𝑑𝑑2𝑡𝑡 is a time 

dummy for whether 𝑡𝑡 = 1  or  𝑡𝑡 = 2 (Wooldridge, 2018, pp. 84-85; 447-448). 𝑎𝑎𝑖𝑖 can for 

example be considered country specific effects that normally do not change over short time 

periods, like language, geography and comparative advantages in trade.  

One of the main advantages of using panel data methods is that one may allow the unobserved 

effect to correlate with the explanatory variables. Two popular panel data estimations are fixed 

effects transformation and random effects model. The fixed effects transformation, also called 

within transformation, removes the unobserved effects, 𝑎𝑎𝑖𝑖 prior the estimation, removing the 

issue with omitted variable bias from 𝑎𝑎𝑖𝑖. However, this also leads to all time-constant 

explanatory variables to be omitted from the regression, including the intercept. For example, 

the distance explanatory variable in the gravity model will be omitted from the regression, 

when using fixed effects transformation on panel data. After omitting the unobserved effects, 

𝛼𝛼𝑖𝑖, the within transformed regression is unbiased if the idiosyncratic error term, 𝑢𝑢𝑖𝑖𝑖𝑖, is 

uncorrelated with the other explanatory variables for all the time periods that are being 

estimated. (Wooldridge, 2018, p. 463) 
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The random effects model differs from the fixed effects model by that it includes an intercept 

since one assumes that unobserved effect, 𝑎𝑎𝑖𝑖, has an expected mean of zero. This also means 

that one assumes that 𝑎𝑎𝑖𝑖 is uncorrelated with all explanatory variables. The random effects 

estimator leaves a small portion of the unobserved effect still in the error term, while the fixed 

effects estimator removes all unobserved effects. (Wooldridge, 2018, pp. 469-471) 

Deciding between the fixed effects model or the random effects model involves several 

considerations. For instance, the fixed effects model cannot estimate explanatory variables 

that are time-consistent, to do this one need to use the random effects model. However, if one 

assumes that the unobserved effect and the explanatory variables correlate with each other, the 

fixed effects model is necessary to not obtain biased estimators. A common method of 

deciding between the two estimation methods is the Hausman test. The test was made by 

Hausman in 1978, with a null hypothesis that both estimators are consistent. If the null 

hypothesis is rejected, the assumptions for the random effects model are violated, and one 

should use a fixed effects model. (Wooldridge, 2018, pp. 473-474). 

The fixed effects estimator is unbiased when the first four assumptions, linearity, random 

sample, no perfect collinearity and exogeneity hold. This means that the expected values of 
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4.4 Correlation versus causation 

An important aspect of observational data is to consider whether the results can be causally 

interpreted, or if they are correlational. Two or more variables can be considered related when 

a change in one variable typically is associated with a change in some other variable. The 

relationship can be positive; an increase in one variable is associated with an increase in 

another variable, or negative; an increase in one variable is associated with a decrease in 

another variable. When variables are related, one may say that the relationship can be 

interpreted as a correlation (Australian Bureau of Statistics, n.d. a). The beta coefficient in a 

regression analysis signifies the magnitude and direction of the correlation between the 

dependent and the independent variable. 

Causation, on the other hand, means that a change in one variable causes a change in another 

variable, i.e., there is a causal relationship between them (Australian Bureau of Statistics, n.d. 

a). It is much more difficult to determine causality than correlation since four of the six 

assumptions for panel data need to be satisfied. A key aspect is that correlation does not 

necessarily imply causality, and it can be misleading or even dangerous to assume a causal 

interpretation when there only is correlation (Luca, 2021). For example, one can observe that 

those who cough a lot tend to get lung cancer at a higher rate than others. Does this imply that 

coughing causes lung cancer? No, the correlation is caused by a third confounding factor, 

smoking, that has a causal effect on both coughing and lung cancer. This is called a spurious 

correlation (Hitchcock, 1996). Spurious correlations can also occur when both the dependent 

and the explanatory variable trend over time.   

In terms of this papers scope on investigating the trade between Scandinavia and Russia in 

times of sanctions, it is unlikely that one will be able to assume a causal analysis. Not because 

sanctions do not necessarily have any effect on trade, but since one should assume that there 

are more factors affecting trade than those accounted for in this analysis, that also correlate 

with sanctions. For example, it is plausible to assume that production of goods changed in 

Russia in the time before the invasion of Ukraine in 2022, shifting the production to more 

military equipment and self-sufficiency, which again affects the trade. Another factor is that 

Russia reduced its export of natural gas from the fourth quarter of 2021, i.e., in the period 

before the invasion (IEA, 2022a). The 2022 invasion and the following sanctions did not come 

as an exogenous shock to Russian government, even though one might be able to argue that it 

was an exogenous shock to external parties.  
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There are several methods that enable one to prove causation, for example using experiments. 

One may conduct experiments and isolate the effect of sanctions of trade. However, this would 

of natural reasons be impossible for this type of research. Another method is the use of 

instrumental variables (IV).  IV is used to control for confounding factors and measurements 

errors in the estimation. An IV is a variable that correlates with the endogenous explanatory 

variable, but not with the idiosyncratic error term. It is a popular technique to mitigate 

problems with endogeneity, but it can also be very arduous to find a good and appropriate IV 

(Ullah et al., 2021).  

Angrist and Pischke (2008) mention that other tools to control for confounding factors are 

differences-in-differences (DID) and regression discontinuity (RD). The DID-estimation 

compares differences in outcomes over time between a treatment group and a comparison 

group. In the case on the Russian-Ukrainian conflict, the treatment group would be the 

sanctioning countries, while the comparison group would be countries not taking part in the 

sanction regime. The assumption of movement along parallel trends for both groups need to 

be satisfied, for the DID-estimation to be valid. The RD-estimation compares groups that are 

just below and just above a threshold for treatment, assuming they were similar before the 

treatment took effect. Common for the two estimation methods is that they assume the control 

group or the group below the threshold for treatment to not be subjected to the treatment and 

its effects (Angrist & Pischke, 2008).  Russia is the biggest economy since the 1930s to have 

been set under such extensive sanctions, and the country is a major player in the global energy 

market. Therefore, we cannot assume that countries not sanctioning Russia, have not been 

affected by the sanctions. Hence, we are not able to prove causation through DID and RD.  

Thus, we will in the following analysis only investigate the correlation between trade and 

sanctions, hence our research question on how the trade has developed following the sanctions 

regime. Although one cannot assume a causal interpretation, we believe that this research will 

still be interesting for the public eye. It is relevant for future policy making decisions to 

understand how exports, imports and total trade have changed following the sanction regime, 

to evaluate whether the sanctions have performed in accordance with its objectives.  
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5. Data Retrieval 

In the methodology chapter, we described the gravity model and what types of variables are 

used in the estimation. In this chapter, we start by describing the variables we have used and 

from which data sources we have extracted them. Finally, we will explain some of the 

considerations and the challenges we met in the process of creating our dataset. 

5.1 Data Collection 

We have chosen to look at the value of imports from, exports to and total trade with Russia 

for the three Scandinavian countries Norway, Denmark, and Sweden. We have created the 

dataset by combining data from various sources. The estimation includes both continuous 

variables and dummy variables. 

5.1.1 Continuous Variables 

The gravity model can be used with different variables. The economic mass and distance are 

considered the basis for the model. The augmented gravity model includes additional 

explanatory variables, that can help better explain the variation in trade. Since we investigate 

trade, we have used GDP as a proxy for the economic mass, while distance is measured by the 

distance between the capitals. Two additional continuous explanatory variables that we have 

controlled for, include consumer price indices for the Scandinavian countries and the exchange 

rate between the Scandinavian national currencies and the USD. 

Firstly, the gravity model requires a measure of economic mass. We have chosen to use GDP, 

since this is an accessible size and captures the size of the economy in a sufficient way (Sheiner 

& Dynan, 2018). The data have been retrieved from the different official providers of statistics 

in the respective countries. For Norwegian data this means Statistics Norway (SSB) (SSB, 

2022), for the Swedish we have collected data from Statistics Sweden (SCB) (SCB, 2023a), 

for the Danish from Statistics Denmark (DST) (DST, 2023a) and for Russia from Federal State 

Statistics Service (ROSSTAT) (ROSSTAT, 2022). For the Scandinavian countries values are 

in current prices, since that is what is common in use of the gravity model (Bacchetta, et al., 

2012).  Russia’s GDP is given in constant prices, with 2016 as base year, this because we were 

not able to find quarterly GDP for Russia until third quarter of 2022 in current prices.  For the 
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Scandinavian countries, the official providers of statistics are all reliable sources, however 

data from ROSSTAT cannot be trusted the same way, a discussion we will come back to.  

Furthermore, the gravity model’s setup demands a measurement of “transaction cost”, in 

practice, distance between the two countries of question. It is a common approach in the 

literature to use distance between capitals, since the capital typically is the economic centra of 

a country (Caruso, 2003). Hence, we have used the distance between the capitals in 

Scandinavia, Copenhagen, Stockholm and Oslo, and Moscow, the capital of Russia. We used 

an online map tool to calculate these values (Distance Calculator, 2023). 

Moreover, we have included a control variable on consumer price indicis (CPIs) for the 

Scandinavian countries. CPI are common proxies as measurement on inflation and describes 

the change in prices for goods and services in private households (SSB, 2023d).  We wanted 

to control for inflation since prices have increased tremendously since the recovery of the 

Covid-19 pandemic, especially in food and energy prices (Mulder, 2022). The CPIs were 

retrieved from the World Bank’s global database of inflation and represent the headline 

consumer price index inflation (Ha et al., 2021). Headline inflation includes goods with 

typically volatile prices, like energy and food prices (Australian Bureau of Statistics, n.d. b). 

The second control variable adheres to the exchange rate between the Scandinavian national 

currencies and the USD. It signifies the national currency per USD. We originally wanted to 

control for the exchange rate between the Scandinavian currencies and the Russian ruble. This 

is because  depreciation or appreciation of a country’s currency makes goods cheaper or more 

expensive to import from said country. However, it was not possible to extract the exchange 

rate between the Scandinavian currencies and the Russian ruble, due to the sudden halt in trade 

in Russian rubles in March 2022 (European Central Bank, 2023). Thus, we decided to control 

for the exchange rate between the USD and the Scandinavian currencies since the USD is 

dominant in the world economy. We have extracted the quarterly exchange rates from the 

Organization for Economic Co-operation and Development (OECD, 2023). 

The independent variables in the regressions are imports, exports and total trade between 

Russia and the Scandinavian countries. We define exports as goods moving from the 

Scandinavian countries to Russia, imports as goods moving from Russia to the Scandinavian 

countries and total trade is the value of exports and imports added. We have retrieved the data 

from the respective official providers of statistics in the countries, SSB (SSB, 2023a), SCB 
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(SCB, 2023b) and DST (DST, 2023b). The data are monthly observations and in national 

currency and current prices. For the data to be consistent we have aggregated monthly data to 

quarterly data.  

5.1.2 Dummy variables 

The gravity model also opens for the addition of different dummy variables. We have added 

time dummy variables cohesive with when sanctions and other important events have 

occurred. By estimating the related coefficients for the dummy variables, we can investigate 

the relationship between sanctions and the trade between the Scandinavian countries and 

Russia. Following relevant literature by Crozet and Hinz (2016) on the impact of the Russian 

sanctions, we construct dummy variables that are period based and coheres with the 

evolvement in the conflict between Russia and Ukraine, and the EU. Appendix A1 shows a 

timeline of important events and sanctions related to the conflict and has been used when 

constructing the time periods.  

Crozet and Hinz (2016) investigate the Russian sanctions from 2014 and construct three 

periods in their paper. These are related to when the tension started to increase between Russia 

and Ukraine in the fall of 2013, the first wave of sanctions starting in March 2014, and the 

second wave of sanctions in August 2014. We base our first three conflict dummy variables 

on their argumentation. This was natural as we also wanted to see how trade has changed when 

there was only change in the conflict, but no new additional sanctions. However, since we also 

want to investigate sanctions related to the Russian invasion of Ukraine in 2022, we add two 

additional period dummy variables to our analysis. These periods signify when tension 

between Russia and Ukraine increased further in March 2021, and when Russia invaded 

Ukraine in February 2022 followed by several restrictive measures set by the EU.  

Since we use quarterly data in our analysis, the time dummy variables adhere to quarters. 

Period 1 starts in the fourth quarter of 2013 and ends in the first quarter of 2014. Period 2 starts 

in the second quarter of 2014 and ends in the third quarter of 2014. Period 3 starts with the 

fourth quarter of 2014 and lasts until the first quarter of 2021. Period 4 starts in the second 

quarter of 2021 and lasts until the end of the first quarter of 2022. Lastly, Period 5 starts in the 

second quarter of 2022 and lasts until the third quarter of 2022. The time periods are visualized 

in Figure 1. Period 0 is not a dummy variable but functions as the baseline period for the other 

dummy variables. The last period contains all seven sanction packages that EU implemented, 
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(SCB, 2023b) and DST (DST, 2023b). The data are monthly observations and in national

currency and current prices. For the data to be consistent we have aggregated monthly data to

quarterly data.

5.1.2 Dummy variables
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in addition to countersanctions from Russia. We have not found it meaningful to divide these 

sanctions into more time periods, as they are implemented over a short period.  

 

Figure 1: Division of time periods for conflict dummy variables 

To control for seasonality, we have added three dummy variables for quarters, with the first 

quarter of each year as the baseline period. We do this because trade flows tend to be affected 

by events that recur every year at the same time. Factors affecting the production intensity can 

be climatic variations or holidays (SSB, 2020).  

Furthermore, we chose to add a control dummy variable for covid, since the measures imposed 

to handle the pandemic heavily affected international trade (Jakobsen et al., 2020). The 

variable is effective from the second quarter of 2020 till the fourth quarter of 2020.  

5.2 Considerations regarding data retrieval  

In the process of data retrieval many considerations have been made, and we will here 

highlight and provide the reasoning behind some of them. First, we had to find which time 

span we wanted to constitute the foundation of our analysis. Since we are curious on the effects 

of the sanctions, it is natural to cover the time from the first sanctions were introduced. Since 

they are still in function, we wanted data as close to present time as possible. The newest data 

available on GDP for Russia was from third quarter of 2022. For the other variables, newer 

data was accessible, hence, we had to consider whether we wanted balanced or unbalanced 

panel data. We concluded that a balanced data set would be most appropriate, since the cause 

of missing observations would be correlated with the idiosyncratic error term. However, it is 

not only relevant to study trade from the period the sanctions were imposed. By studying trade 
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from some period before the first sanctions, we can also get an overview of the normal 

situation, and by that get a better understanding of what effect they have had. We therefore 

decided to use data from the start of 2012, which gives about two years of data on “normal” 

trade. 

Furthermore, we have used quarterly data. It was not possible to find monthly data for all 

variables we wanted to control for in the analysis. Trade data can also be skewed on the 

monthly basis if a big amount of certain goods have been imported or exported during a 

specific month (Kommerskollegium, 2022b). Likewise, trade might experience a delay in 

transport, and it can thus end up being incidental if cargo arrives during this month or the next.    

When looking at trade, one could consider both value and quantity. Using quantity can be 

beneficial since it is not affected by price variation. When using value, inflation is included. 

Therefore, there could be changes in value that are not caused by real change, but rather by 

changes in prices. Preferably we would therefore look at both value and quantity, nevertheless, 

while SSB provides both units, DST and SCB did not. We decided to use value since we 

depend on comparable numbers in the trade data. Additionally, this is the most common in the 

literature (Bacchetta, et al., 2012). We have controlled for inflation by adding a control 

variable for the consumer price index.  

What also was a consideration in the process was the question of whether to use data on trade 

and GDP in national currencies or one common, the USD. If we had used a common currency, 

we could have compared data between countries in a more direct manner, which might have 

been advantageous for the descriptive statistics. At the same time, an increase in trade value 

would not be visible due to depreciation. All four of the currencies for the countries in 

question, especially the NOK, have fallen over time compared to USD. NOK has reduced its 

value to half of what it was 2012 the last decade (OECD, 2023). Since we are using the 

logarithms of trade and GDP values, this choice does not have implications for the regressions. 

Since we wanted to look at the consequences within the countries, we therefore chose to keep 

values in national currencies.  

5.3 Challenges 

The process of retrieving data has come with some challenges, mostly concerning the quality 

of Russian statistics. Russian government has for a long time had incentives to manipulate 
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data. This has increased especially after the invasion in February 2022, where the credibility 

of ROSSTAT and other public sources in Russia has been even more reduced. This problem 

takes two forms, firstly, the avoidance of publishing statistics (Starostina, 2022). Secondly, 

that the statistics published are incorrect or unreliable (Ostroukh & Winning, 2017). 

Sonnenfeld et. al (2022) have done a broad study on this matter. They cross-check official 

Russian numbers with a broad range of other sources and finds that the Russian ones give a 

highly unprecise image of the state of the Russian economy, that mainly speaks in favor of the 

Kremlin.  

Therefore, to as large extent as possible, we have tried to avoid data provided from Russian 

official sources, and rather strived for data from other origins. Nonetheless, for values of the 

GDP of Russia, we had to use data from ROSSTAT. Other trustworthy data providers like the 

United Nations (UN) and the World Bank also rely on official statistics from the member 

countries (The World Bank, 2023). Thus, even when looking for reliable data from these kinds 

of institutions, they provide the same data as ROSSTAT.  

 

Figure 2 Development of population in Russia (ROSSTAT, 2023) 

Error! Reference source not found. illustrates another reason why data from ROSSTAT is 

disputable. From 2014 official Russian numbers contains data also from the Autonomous 

Republic of Crimea and the city of Sevastopol, Ukraine, temporarily occupied by the Russian 

Federation (United Nations, 2023). In the figure, we can observe that the population size of 

Russia in 2014 rose with about three million, a growth that clearly violates the normal trend 

and is a direct consequence of the annexation. Additionally, Crimea has contributed to the 

Russian GDP since 2014 (Ballard, 2019). Studying questions regarding the Russian economic 
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Figure 2 Development of population in Russia (ROSSTAT, 2023)

Error! Reference source not found. illustrates another reason why data from ROSSTAT is

disputable. From 2014 official Russian numbers contains data also from the Autonomous

Republic of Crimea and the city of Sevastopol, Ukraine, temporarily occupied by the Russian

Federation (United Nations, 2023). In the figure, we can observe that the population size of

Russia in 2014 rose with about three million, a growth that clearly violates the normal trend

and is a direct consequence of the annexation. Additionally, Crimea has contributed to the

Russian GDP since 2014 (Ballard, 2019). Studying questions regarding the Russian economic
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situation demand us to investigate the numbers that lie behind the economic development. 

This is even if most of the world does not recognize the annexation officially (United Nations, 

2014).  
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6. Analysis 

6.1 Descriptive statistics  

To have the best prerequisites for understanding the analysis, we will begin by taking a closer 

look at our data and explain what it shows and already provides of information. First, we have 

visualized the development of the GDP for all four countries. Then we have an in-depth 

description of our data on trade between the respective Scandinavian country and Russia in 

the period of investigation. The intention of this chapter is to give a clear view of what the 

data contains and show, and by that increase the insight in the situation that constitutes the 

foundation of the analysis.  

6.1.1 GDP 

 

Figure 3: Quarterly GDP of all countries, national currency 

First, we will start with the general statistics for the four countries. Figure 3 shows GDP for 

all countries from the first quarter of 2012 to the third quarter of 2022, with the value of GDP 

in national currency on the vertical axis and time in quarters by year on the horizontal. We 

want to point out that that all values are in national currencies, due to reasons explained in 

section 5, so one should be careful comparing them directly with each other. Since we have 

used quarterly data, one can observe a clear seasonal trend in the figures. Also, we can see that 
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Figure 3: Quarterly GDP of all countries, national currency

First, we will start with the general statistics for the four countries. Figure 3 shows GDP for

all countries from the first quarter of2012 to the third quarter of 2022, with the value of GDP

in national currency on the vertical axis and time in quarters by year on the horizontal. We

want to point out that that all values are in national currencies, due to reasons explained in

section 5, so one should be careful comparing them directly with each other. Since we have

used quarterly data, one can observe a clear seasonal trend in the figures. Also, we can see that
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there was a drop due to the covid pandemic in 2020 for all of the countries. Norway’s dramatic 

increase in GDP from 2020 and out the period is caused by the rising energy prices in that 

period since Norway’s exports are dominated by that.  

Throughout the entire period, all four economies have been growing.  From SSB (2023b) we 

have that the Norwegian GDP has had a yearly growth rate of about 1.7 percent the last decade. 

Swedish GDP has had an average yearly growth rate of about 1.6 percent from 2012 to 2020, 

while it in Denmark has been about 1.7 percent in the period (SCB, 2020; The World Bank, 

2021d). Russia have had an average yearly growth rate of about 1.5 percent between 2012 and 

2021 (The World Bank, 2021e).   

6.1.2 Trade 

To our study, data on trade is crucial. We will therefore present the data we have used in the 

analysis on exports, imports and total trade. Exports in our study are goods moving from 

Scandinavia to Russia, and imports are goods moving from Russia to Scandinavia. Total trade 

are the two values added together.  
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Figure 4: Trade between the Scandinavian countries and Russia 

In figure 4, trade between Russia and the Scandinavian countries are presented. The upper 

diagram visualizes Swedish trade, the middle Norwegian and the bottom gives Denmark’s. On 

the horizontal axis time is given as year in quarters while the vertical axis provides the value 

in million national currency, SEK for Sweden, NOK for Norway, and DKK for Denmark. The 

blue lines represent the exports, the greens imports, and total trade are represented by the red 

ones. Trade develops differently in all of the countries; however, we can see that commonly 

for all is the fall around 2020 due to the pandemic.  
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In figure 4, trade between Russia and the Scandinavian countries are presented. The upper

diagram visualizes Swedish trade, the middle Norwegian and the bottom gives Denmark's. On

the horizontal axis time is given as year in quarters while the vertical axis provides the value

in million national currency, SEK for Sweden, NOK for Norway, and DKK for Denmark. The

blue lines represent the exports, the greens imports, and total trade are represented by the red

ones. Trade develops differently in all of the countries; however, we can see that commonly

for all is the fall around 2020 due to the pandemic.
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Sweden 

The top diagram visualizes Sweden’s trade with Russia. We can observe that until 2020 

Sweden had a trade deficit with Russia, but afterwards it has been more balanced. In the 

beginning of the period, the total trade had a value of about 23 billion SEK per quarter, while 

in 2021, even before the last set of sanctions, it was reduced to 8 billion SEK per quarter. In 

2022, it has further decreased to values around 2.5 billion SEK per quarter. 

In 2012, more than three quarters of Swedish imports from Russia consisted of petroleum 

products. Throughout the last decade this share has been falling, and in 2021, it was equal to 

less than 50 percent of the imports. From 2018 to 2021 Sweden reduced its imports from 

Russia by about two thirds, this mainly because of reduction in petroleum imports. Instead, 

Sweden has increased its imports of these products from Norway (OEC, 2021f).  

In 2012 Sweden’s exports to Russia were primarily products with a high degree of processing, 

such as different machines and means of transports, in addition to chemical products, reflecting 

Sweden’s status as a country of highly developed industry (OEC, 2021f). The level of exports 

has been relatively stable throughout the whole period investigated, partly explained by the 

fact that Sweden is not as heavily affected by the Russian food import ban in 2014, in contrast 

to Norway and Denmark. There was a clear fall in imports between 2014 and 2016, while 

exports were less affected by sanctions. This because Sweden was not a large exporter of food, 

the main target of the Russian import ban in 2014.  

Norway 

We see that for Norway, before 2014, meaning the first package of sanctions were not yet 

introduced, exports and imports were about the same size, a value of about two billion NOK 

per quarter. More than 50 percent of the exports were animal products, primarily fish in the 

form of salmon (OEC, 2021g). After 2014, we see a clear drop in exports from Norway to 

Russia, meaning that Norway has had a negative trade balance with Russia ever since. This 

was mainly caused by a drop in exports of fish products, in line with the Russian embargo on 

European food products. In 2013, Norway yearly exported salmon for a value of more than 

four billion NOK to Russia, while the fish export in 2015 was reduced to close to zero (SSB, 

2023c).  
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The value of the fish exports has not been replaced, meaning that the composition of exports 

has changed. In the years after 2014, the Norwegian exports have for the most consisted of 

industrial goods, such as ships and machineries, but also raw materials like metals, and animal 

food (OEC, 2021g). While the composition has varied throughout the decade, the value has 

been quite stable until 2022, as we can see from figure 4. The decline in Norwegian exports 

in 2022 have mainly been machines and transport equipment, however the export of smolt1 

for fish farming has increased since March 2022 (Fossanger, 2023). Also exports of fish feed 

have been stable since the invasion (Brembo & Thrane, 2022).   

The import on the other hand, we can see has had a slight increase, also after the sanctions in 

2014. There is a small decrease in imports around 2020, before it increases again with a peak 

in 2021, just before the Russian invasion of Ukraine. Even if there in the first two quarters of 

2022 has been a decrease, there is a slight increase in the last period. Throughout the whole 

period, Norway has mainly imported raw materials, in form of petroleum products, metals and 

rapeseed oil (OEC, 2021g).  

Denmark 

The bottom graph in figure 4 shows the value in million DKK of the trade between Denmark 

and Russia. We can see that the in the first three years of the period, Denmark had a positive 

trade balance with Russia, and that in 2015 the exports fell at the same time as the import 

increased, so that it became a deficit. Throughout the whole period, the value of total trade has 

been quite stable with a peak in 2021. In 2012, the value of total trade was about four billion 

DKK per quarter, and in 2021, before the last package of sanctions against Russia, the 

quarterly value was about six billion DKK.  

Danish imports from Russia contains mainly raw materials like metals, mainly steel and iron 

products and petroleum products. In 2012, these two categories made up over 85 percent of 

total imports, about equally distributed. The composition of imports has been quite stable 

throughout the whole period, with the petroleum products share varying between 42.8 percent 

(2012) and 77.1 percent (2018). (OEC, 2021h). 

 

1 “A young salmon or sea trout about two years old that is at the stage of development when it assumes the silvery colour of 
the adult and is ready to migrate to the sea” (Merriam-Webster, n.d.) 
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Throughout the whole period, Danish exports have contained for the most machineries, animal 

products (both meat and seafood) and chemical goods. After 2013, the share of meat and edible 

offal has decreased while seafood has increased, so that throughout the whole decade, these 

three categories together has equaled about three quarters of the exports, taking a share of 

about 25 percent each. (OEC, 2021h). 

6.2 Regression analysis 

Descriptive statistics show that trade between the Scandinavian countries, Norway, Sweden 

and Denmark, and Russia has varied remarkably since 2012, and that especially export from 

Norway and Denmark to Russia experienced a tremendous reduction from 2014. In this section 

we perform regressions with different logarithmic indicators of trade as dependent variables, 

using an augmented gravity model with sanctions. 

We have different regressions with unique dependent variables, but with the same independent 

variables. This has been done to understand how the independent variables correlate with the 

dependent variables differently. Our dependent variables are total trade flow, exports from 

Scandinavian countries to Russia, and imports from Russia to the Scandinavian countries.  

The basic gravity model predicts that trade is dependent on the transaction costs of trading and 

an economic dimension of the countries. Distance is often used as a proxy for transaction costs 

when moving goods from one country to another, while GDP is used as a measurement of the 

economic dimension. According to the model, we would expect a positive correlation between 

GDP and trade. Likewise, we expect distance to be negatively correlated with trade since a 

higher distance is expected to increase the transaction costs. Moreover, we anticipate that the 

conflict dummy variables have a negative correlation with trade. We particularly expect a 

decrease in trade in period 2, period 3 and period 5, which is when new sanctions were 

implemented. A change in trade in period 1 and period 4 would imply that increased tension 

is associated with a change in trade.  

We will start with the intuitive gravity model and regress logarithmic variables for GDP and 

distance on logarithmic trade variables, showing the correlation between trade and the 

independent variables GDP and distance. However, we assume that other additional variables 

may better explain the variation in bilateral trade between Scandinavia and Russia after 2012. 

We are most interested in investigating the relationship between sanctions and happenings in 
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the Russian-Ukrainian conflict, and trade. Conflict dummy variables will therefore be added 

to the original gravity model regressions. Lastly, will we include additional control variables 

that control for Covid, inflation, seasonal variation and the exchange rate between the national 

Scandinavian currencies and the USD.  

We use panel data since we use quarterly trade data with Russia for three different countries, 

Norway, Sweden, and Denmark. Additionally, it is a balanced panel data set since all 

observations begin and end in the same periods. When using panel data, one should control 

for unobserved effects for the different individuals (countries) that do not change over time. 

The random effects estimator is often much more efficient than the fixed effects estimator, as 

it also allows the use of explanatory variables that do not change over time, for example 

distance between capitals. However, the random effects estimator assumes that there is no 

correlation between the unobserved effects and the explanatory variables, while the fixed 

effects estimator is robust against the correlation if there is any.  

We regress the dependent variables on the explanatory variables using both the fixed effects 

and the random effects estimator, before conducting Hausman tests to evaluate whether fixed 

effects or random effects are the most consistent to use.  

6.2.1  The simple regression with GDP and Distance 

In this section, we will regress the logarithmic values of GDP and distance on our dependent 

trade variables using the following functions: 

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 + 𝛽𝛽2𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑅𝑅𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑎𝑎𝑗𝑗𝑗𝑗 +  𝛽𝛽3𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖 +  𝑎𝑎𝑖𝑖 +  𝑢𝑢𝑖𝑖𝑖𝑖𝑖𝑖  (6.1) 

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 + 𝛽𝛽2𝑙𝑙𝑙𝑙𝑙𝑙𝐺𝐺𝐺𝐺𝐺𝐺𝑅𝑅𝑅𝑅𝑅𝑅𝑠𝑠𝑠𝑠𝑎𝑎𝑗𝑗𝑡𝑡 +  𝛽𝛽3𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖 +  𝑎𝑎𝑖𝑖 +  𝑢𝑢𝑖𝑖𝑖𝑖𝑖𝑖       (6.2) 

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 + 𝛽𝛽2𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑎𝑎𝑗𝑗𝑗𝑗 +  𝛽𝛽3𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖 +  𝑎𝑎𝑖𝑖 +  𝑢𝑢𝑖𝑖𝑖𝑖𝑖𝑖       (6.3) 

Where logGDPPartner is the logarithmic GDP for respectively Norway, Sweden, and 

Denmark, logGDPRussia is the GDP of Russia, and logDistance is the distance in kilometers 

between Oslo, Stockholm and Copenhagen, and Moscow. We have 43 observations for each 

country from the first quarter of 2012 till third quarter of 2022, in total 129 observations. 

Additionally, we use Newey-West standard errors that are robust against heteroskedasticity 

and serial correlation (Petersen, 2009). Not accounting for serial correlation and 

heteroskedasticity may result in a wrong estimate of standard errors, and hence t-statistics that 
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are invalid for inference. Error! Reference source not found. includes regressions using both 

fixed effects and random effects with Newey-West standard errors in parentheses. The first 

three regressions in the table are estimated using fixed effects (FE), while the three last 

regressions are estimated using random effects (RE). 

 

 

Table 3: The intuitive gravity model 

We conduct Hausman tests to determine which estimation is the most consistent: 

 

Table 4: Hausman tests for the intuitive gravity model 

We reject the null hypothesis that both estimation methods are consistent for regressions with 

import and total trade as dependent variables. One should therefore use fixed effects estimation 

The intuitive gravity model 
 Dependent variable: 
 Export Import Total Trade Export Import Total Trade 
 FE RE 
 (1) (2) (3) (4) (5) (6) 

GDP Russia 1.179*** 0.936* 0.840** 0.941** 0.167 0.318 
 (0.376) (0.517) (0.339) (0.470) (0.408) (0.407) 

GDP Country -1.297*** -0.506 -0.592 -0.956*** 0.595** 0.155 
 (0.353) (0.779) (0.526) (0.156) (0.265) (0.125) 

Distance    -6.829*** -2.601*** -3.776*** 
    (0.517) (0.617) (0.327) 

Constant    68.253*** 30.111*** 42.581*** 
    (6.985) (10.172) (7.178) 

Observations 129 129 129 129 129 129 
R2 0.158 0.023 0.058 0.769 0.438 0.662 
Adjusted R2 0.131 0.000 0.028 0.764 0.425 0.654 
F Statistic (df = 2; 124) 11.624*** 1.483 3.825** 417.118*** 97.541*** 244.729*** 

Note: *p<0.1; **p<0.05; ***p<0.01 
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are invalid for inference. Error! Reference source not found. includes regressions using both

fixed effects and random effects with Newey-West standard errors in parentheses. The first

three regressions in the table are estimated using fixed effects (FE), while the three last

regressions are estimated using random effects (RE).

The intuitive gravity model

Dependent variable:

Export Import Total Trade Export Import Total Trade
FE RE

( l ) (2) (3) (4) (5) (6)

GDP Russia 1.179*** 0.936* 0.840** 0.941** 0.167 0.318
(0.376) (0.517) (0.339) (0.470) (0.408) (0.407)

GDP Country -1.297*** -0.506 -0.592 -0.956*** 0_595** 0.155
(0.353) (0.779) (0.526) (0.156) (0.265) (0.125)

Distance -6.829*** -2.601*** -3.776***
(0.517) (0.617) (0.327)

Constant 68.253*** 30.111*** 42.581***
(6.985) (10.172) (7.178)

Observations 129 129 129 129 129 129
R2 0.158 0.023 0.058 0.769 0.438 0.662
Adjusted R2 0.131 0.000 0.028 0.764 0.425 0.654
F Statistic (df = 2; 124) 11.624*** 1.483 3.825** 417.113*** 97.541*** 244.129***

Note: *p<0.1; **p<0.05; ***p<0.01

Table 3: The intuitive gravity model

We conduct Hausman tests to determine which estimation 1s the most consistent:

Hausman tests for the intuitive gravity model
Dependent Variable P-value Conclusion

Export 0,3495 Both are consistent
Import 0,001706 Fixed effect is consistent

Total trade 0.0008168 Fixed effect is consistent

Table 4: Hausman tests for the intuitive gravity model

We reject the null hypothesis that both estimation methods are consistent for regressions with

import and total trade as dependent variables. One should therefore use fixed effects estimation



 51 

for these regressions. For exports, the null hypothesis cannot be rejected since the p-value is 

too high. In this situation, the random model normally would have been more appropriate, as 

it is more efficient than the fixed effects model. However, since we want to compare the 

regressed results with each other, we will continue using the fixed effects model as it will still 

be consistent, though not as efficient. Relevant literature on the gravity model also typically 

considers fixed effects to be more suitable for these models, since it typically captures effects 

such as a country’s preference for goods and historical aspects that can be difficult to quantify 

(Caruso, 2003). The regressions will therefore be discussed in accordance with the fixed 

effects models.  

As we can see from table 3, the explanatory variable Distance is omitted when using fixed 

effects. This is because it does not change over time. Distance is still controlled for through 

the fixed effects estimation, but the beta coefficient will not be possible to estimate. Some 

research papers use Remoteness as variable to make Distance change over time and not be 

omitted when using fixed effects. Remoteness is calculated by dividing the GDP of the 

importing country with world GDP, multiplied with the distance between the countries. 

However, this has been criticized as theoretically incorrect according to the gravity model 

(Yotov et al., 2016). We have therefore chosen to follow the traditional approach of keeping 

Distance as it is, resulting in it not being possible to estimate.  

Consistent with the literature on the gravity model, GDP of Russia is positive and significant 

at 1% level and 5% level for exports and total trade. It is only significant at a 10% level for 

imports. One percent higher level of Russian GDP therefore correlates with a 1.179 percent 

higher level of export from Scandinavian countries to Russia and a 0.840 percent higher level 

of total trade between Scandinavia and Russia. However, the GDPs of the Scandinavian 

countries are negative, and only significantly different from zero on a 1% level for exports. 

The negative correlation is not consistent with the gravity model since one, according to the 

model, would assume that there would be a positive relationship between GDP and trade. 

However, these results are not unexpected, since exports to Russia from Scandinavian 

countries have dropped throughout the decade we have observations for. We believe that we 

would have gotten a positive correlation had we included non-sanctioning countries and more 

quarters not affected by sanctions and over a longer time frame.  

The adjusted 𝑅𝑅2 can explain how much of the variation in the dependent variable that can be 

explained by the explanatory variables. As one can see from table 3 the adjusted 𝑅𝑅2 is low for 
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model, would assume that there would be a positive relationship between GDP and trade.
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all three regressions, specifically for imports. This implies that the explanatory variables are 

better at explaining the variation in exports and total trade than in imports. The low scores of 

adjusted 𝑅𝑅2 are understandable, as we only have estimated two explanatory variables, GDP of 

Russia, and GDP of the partner country. Since we are mainly interested in the economic 

relationship of the dependent variables and explanatory variables, and hence the significance 

and coefficients of the variables, will we not discuss adjusted 𝑅𝑅2 notably further.  

6.2.2 Incorporating sanctions into the estimation 

The objective of this master thesis is to see how trade has developed during times of conflict 

and sanctions. We therefore want to investigate the relationship between relevant time periods 

related to sanctions and events in the Russian-Ukrainian conflict, and Scandinavian trade with 

Russia. In this section of the analysis, we will incorporate conflict dummy variables into 

regressions from the previous section. We regress the following:  

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑟𝑟𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑎𝑎𝑗𝑗𝑗𝑗 +  𝛽𝛽3𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽4𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃1 +

𝛽𝛽5𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃2 + 𝛽𝛽6𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃3 + 𝛽𝛽7𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃4 + 𝛽𝛽8𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑜𝑜𝑑𝑑5 + 𝑎𝑎𝑖𝑖 +  𝑢𝑢𝑖𝑖𝑖𝑖𝑖𝑖                                                                   (6.4) 

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑟𝑟𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑎𝑎𝑗𝑗𝑗𝑗 +  𝛽𝛽3𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽4𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑜𝑜𝑑𝑑1 +

𝛽𝛽5𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃2 + 𝛽𝛽6𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃3 + 𝛽𝛽7𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃4 + 𝛽𝛽8𝑃𝑃𝑃𝑃𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟5 + 𝑎𝑎𝑖𝑖 +  𝑢𝑢𝑖𝑖𝑖𝑖𝑖𝑖                  (6.5) 

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑟𝑟𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑎𝑎𝑗𝑗𝑗𝑗 +  𝛽𝛽3𝑙𝑙𝑙𝑙𝑙𝑙𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽4𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃1 +

𝛽𝛽5𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃2 + 𝛽𝛽6𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃3 + 𝛽𝛽7𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃4 + 𝛽𝛽8𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃5 + 𝑎𝑎𝑖𝑖 +  𝑢𝑢𝑖𝑖𝑗𝑗𝑗𝑗                 (6.6) 

The reasoning behind the division of time dummy variables for sanctions and events during 

the conflict can be found in section 5.1.2. Period 0 from first quarter of 2012 till even the third 

quarter of 2013 is not estimated, and functions as the baseline period for the sanction variables. 

Period1 takes the value 1 during fourth quarter of 2013 and first quarter of 2014, and 0 in all 

other time periods. Period2 takes the value 1 during second and third quarter of 2014, and 0 

in all other time periods, Period3 takes the value 1 from fourth quarter of 2014 till first quarter 

of 2021, and 0 in all other time periods. Period4 takes the value 1 from second quarter of 2021 

till first quarter of 2022. Period5 takes the value 1 during second and third quarter of 2022.  

Following the same method as in previous sections of the analysis, we regress imports from 

Russia, exports from Scandinavia, and total trade using both fixed effects and random effects 

with Newey-West standard errors in parentheses. This can be found in Table 5. The first three 
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all three regressions, specifically for imports. This implies that the explanatory variables are

better at explaining the variation in exports and total trade than in imports. The low scores of

adjusted R2 are understandable, as we only have estimated two explanatory variables, GDP of

Russia, and GDP of the partner country. Since we are mainly interested in the economic

relationship of the dependent variables and explanatory variables, and hence the significance

and coefficients of the variables, will we not discuss adjusted R2 notably further.

6.2.2 Incorporating sanctions into the estimation

The objective of this master thesis is to see how trade has developed during times of conflict

and sanctions. We therefore want to investigate the relationship between relevant time periods

related to sanctions and events in the Russian-Ukrainian conflict, and Scandinavian trade with

Russia. In this section of the analysis, we will incorporate conflict dummy variables into

regressions from the previous section. We regress the following:

logTotaltradei j t = /30+ {31logGDPPartnerit + {32logGDPRussiajt + {33logDistanceijt + f34Periodl +

f35Period2+ {36Period3 + f37Period4 + {38Period5 + ai + ui j t (6.4)

logExport i j t = /30+ {31logGDPPartnerit + {32logGDPRussiajt + {33logDistanceijt + f34Periodl +

f35Period2+ {36Period3 + f37Period4 + {38Period5 + ai + ui j t (6.5)

log lmport i j t = /30+ {31logGDPPartnerit + {32logGDPRussiajt + {33logDistanceijt + f34Periodl +

f35Period2+ {36Period3 + f37Period4 + {38Period5 + ai + ui j t (6.6)

The reasoning behind the division of time dummy variables for sanctions and events during

the conflict can be found in section 5.1.2. Period Ofrom first quarter of 2012 till even the third

quarter of2013 is not estimated, and functions as the baseline period for the sanction variables.

PeriodJ takes the value l during fourth quarter of 2013 and first quarter of 2014, and Oin all

other time periods. Periodi takes the value l during second and third quarter of 2014, and 0

in all other time periods, Periods takes the value l from fourth quarter of 2014 till first quarter

of 2021, and Oin all other time periods. Periods takes the value l from second quarter of2021

till first quarter of 2022. Period5 takes the value l during second and third quarter of 2022.

Following the same method as in previous sections of the analysis, we regress imports from

Russia, exports from Scandinavia, and total trade using both fixed effects and random effects

with Newey-West standard errors in parentheses. This can be found in Table 5. The first three
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regressions are estimated using fixed effects (FE), while the three last regressions are 

estimated using random effects (RE).  

 

Table 5: Regressions with conflict dummy variables 

We conduct Hausman tests to determine which estimation is the most consistent: 

 
 

Regressions with conflict dummy variables 
 Dependent variable: 
 Export Import Total Trade Export Import Total Trade 
 FE RE 
 (1) (2) (3) (4) (5) (6) 

GDP Russia 0.537 0.181 0.175 1.237*** 0.115 0.416* 
 (0.342) (0.440) (0.265) (0.345) (0.361) (0.232) 

GDP Partner 1.607*** 0.725 1.258** -0.643*** 0.937*** 0.483*** 
 (0.486) (1.074) (0.605) (0.126) (0.216) (0.133) 

Distance    -6.327*** -2.054*** -3.249*** 
    (0.405) (0.667) (0.420) 

period1 -0.106 0.024 -0.064 -0.020 0.015 -0.034 
 (0.149) (0.268) (0.135) (0.173) (0.269) (0.119) 

period2 -0.271*** 0.144 -0.056 -0.197 0.137 -0.030 
 (0.124) (0.262) (0.136) (0.134) (0.262) (0.124) 

period3 -0.969*** -0.013 -0.409*** -0.636*** -0.045 -0.294*** 
 (0.119) (0.213) (0.112) (0.115) (0.178) (0.080) 

period4 -1.118*** 0.047 -0.440* -0.357*** -0.025 -0.178 
 (0.169) (0.414) (0.243) (0.129) (0.245) (0.134) 

period5 -2.138*** -1.338 -1.604*** -1.057*** -1.440*** -1.232*** 
 (0.290) (0.824) (0.428) (0.0223) (0.635) (0.357) 

Constant    55.820*** 22.442** 32.875*** 
    (5.751) (8.420) (5.146) 

Observations 129 129 129 129 129 129 
R2 0.689 0.226 0.420 0.877 0.595 0.814 
Adjusted R2 0.665 0.167 0.376 0.869 0.568 0.802 
F Statistic (df = 7; 119) 37.622*** 4.954*** 12.304*** 853.389*** 176.026*** 525.011*** 

Note: *p<0.1; **p<0.05; ***p<0.01 
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regressions are estimated using fixed effects (FE), while the three last regressions are

estimated using random effects (RE).
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(0.290) (0.824) (0.428) (0.0223) (0.635) (0.357)
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(5.751) (8.420) (5.146)

Observations 129 129 129 129 129 129
R2 0.689 0.226 0.420 0.877 0.595 0.814
Adjusted R2 0.665 0.167 0.376 0.869 0.568 0.802
F Statistic (df= 7; 119) 37.622*** 4_954*** 12.304*** 853.389*** 176.026*** 525.011***

Note: *p<0.1; **p<0.05; ***p<0.01

Table 5: Regressions with conflict dummy variables

We conduct Hausman tests to determine which estimation is the most consistent:
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Table 6: Hausman tests for regressions with conflict dummy variables 

We reject the null hypothesis that both estimation methods are consistent for regression with 

export as dependent variable. One should therefore use fixed effects estimation for this 

regression. For imports and total trade, the null hypothesis cannot be rejected since the p-value 

is too high. We will still discuss the results through the fixed effects models, due to already 

explained reasons.  

Table 5 shows the regression output for the three fixed effects regressions with sanctions and 

relevant time periods during the Russian-Ukrainian conflict as dummy variables. Period 1, 

when tension started before the annexation of Crimea, is not significant for either dependent 

variable, implying that trade did not change significantly at that point in time. One may 

observe that there is a significant negative correlation between the four last conflict dummy 

variables and exports. The most prominent is period 5, which is when Russia invaded Ukraine 

and consequently several new sanctions were imposed. When the Period5 dummy variable is 

included in the regression, it is associated with 88.21 percent2 lower exports to Russia, than 

before the conflict. Likewise, in period 3, when Russia counter sanctioned several countries, 

exports is associated with a decrease of 62.05 percent2.  

Furthermore, surprisingly, imports from Russia to Scandinavia do not change significantly 

from the base period between first quarter of 2012 and till even the third quarter of 2013.  The 

dummy variable for total trade is significant and negative for period 3 and period 5, but only 

significant at a 10% level for period 4.  

6.2.3 Controlling for additional variables 

We believe additional variables might correlate with imports from Russia, exports from 

Scandinavia and total trade between Scandinavia and Russia, which can affect the estimation 

 

2 Calculations have been made using methods from section 4.2 Logarithmic functional form. 
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Hausman tests for rearessions with conflict dummy variables
Dependent Variable P-value Conclusion

Export 0,000000002889 Fixed effect is consistent
Import l Both are consistent

Total trade 0.6709 Both are consistent

Table 6: Hausman tests for regressions with conflict dummy variables

We reject the null hypothesis that both estimation methods are consistent for regression with

export as dependent variable. One should therefore use fixed effects estimation for this

regression. For imports and total trade, the null hypothesis cannot be rejected since the p-value

is too high. We will still discuss the results through the fixed effects models, due to already

explained reasons.

Table 5 shows the regression output for the three fixed effects regressions with sanctions and

relevant time periods during the Russian-Ukrainian conflict as dummy variables. Period l,

when tension started before the annexation of Crimea, is not significant for either dependent

variable, implying that trade did not change significantly at that point in time. One may

observe that there is a significant negative correlation between the four last conflict dummy

variables and exports. The most prominent is period 5, which is when Russia invaded Ukraine

and consequently several new sanctions were imposed. When the Period5 dummy variable is

included in the regression, it is associated with 88.21 percent2 lower exports to Russia, than

before the conflict. Likewise, in period 3, when Russia counter sanctioned several countries,

exports is associated with a decrease of 62.05 percent2.

Furthermore, surprisingly, imports from Russia to Scandinavia do not change significantly

from the base period between first quarter of 2012 and till even the third quarter of 2013. The

dummy variable for total trade is significant and negative for period 3 and period 5, but only

significant at a 10% level for period 4.

6.2.3 Controlling for additional variables

We believe additional variables might correlate with imports from Russia, exports from

Scandinavia and total trade between Scandinavia and Russia, which can affect the estimation

2 Calculations have been made using methods from section 4.2 Logarithmic functional form.
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of our conflict dummy variables of interest. It is not possible to extract the exchange rate 

between the Scandinavian currencies and the Russian ruble, due to the halt in trade in Russian 

rubles in March 2022. We will therefore control for the exchange rate between the USD and 

the Scandinavian currencies since the USD is dominant in the world economy. Moreover, 

Covid will be controlled for through a dummy variable, as the measures imposed to handle the 

pandemic heavily affected international trade. There has also been an increase in inflation after 

the Covid-19 pandemic, and thus, the consumer price index for each Scandinavian country has 

been added to control for this effect. Finally, we will also control for seasonal variation since 

it is expected that trade follows seasonal patterns. We regress the following:  

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑎𝑎𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑟𝑟𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑎𝑎𝑗𝑗𝑗𝑗 +  𝛽𝛽3𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽4𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃1 +
𝛽𝛽5𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃2 + 𝛽𝛽6𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃3 + 𝛽𝛽7𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃4 + 𝛽𝛽8𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑜𝑜𝑑𝑑5 + 𝛽𝛽9𝐶𝐶𝐶𝐶𝐼𝐼𝑖𝑖𝑖𝑖 + 𝛽𝛽10𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + 𝛽𝛽11𝐸𝐸𝐸𝐸𝐸𝐸ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 +
𝛽𝛽12𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄2 + 𝛽𝛽13𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄3 + 𝛽𝛽14𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄4 + 𝑎𝑎𝑖𝑖 +  𝑢𝑢𝑖𝑖𝑖𝑖𝑖𝑖                                                                           (6.7) 

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑜𝑜𝑜𝑜𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑟𝑟𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑎𝑎𝑗𝑗𝑗𝑗 +  𝛽𝛽3𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽4𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃1 +
𝛽𝛽5𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃2 + 𝛽𝛽6𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃3 + 𝛽𝛽7𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃4 + 𝛽𝛽8𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑜𝑜𝑑𝑑5 + 𝛽𝛽9𝐶𝐶𝐶𝐶𝐼𝐼𝑖𝑖𝑡𝑡 + 𝛽𝛽10𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑑𝑑 + 𝛽𝛽11𝐸𝐸𝐸𝐸𝐸𝐸ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 +
𝛽𝛽12𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄2 + 𝛽𝛽13𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄3 + 𝛽𝛽14𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄4 + 𝑎𝑎𝑖𝑖 +  𝑢𝑢𝑖𝑖𝑖𝑖𝑖𝑖                  (6.8) 

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑟𝑟𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑠𝑠𝑠𝑠𝑠𝑠𝑎𝑎𝑗𝑗𝑗𝑗 +  𝛽𝛽3𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑒𝑒𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽4𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃1 +
𝛽𝛽5𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃2 + 𝛽𝛽6𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃3 + 𝛽𝛽7𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃4 + 𝛽𝛽8𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃5 + 𝛽𝛽9𝐶𝐶𝐶𝐶𝐼𝐼𝑖𝑖𝑖𝑖 + 𝛽𝛽10𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + 𝛽𝛽11𝐸𝐸𝐸𝐸𝐸𝐸ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 +

𝛽𝛽12𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄2 + 𝛽𝛽13𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄3 + 𝛽𝛽14𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄4 + 𝑎𝑎𝑖𝑖 +  𝑢𝑢𝑖𝑖𝑖𝑖𝑖𝑖                  (6.9) 

where CPI is the consumer price index for each respective Scandinavian country over time. 

Covid is a dummy variable equal to 1 during the four quarters of 2020, and equal to 0 for all 

other quarters. ExchangeRate is the exchange rate between the Scandinavian currencies, NOK, 

SEK and DKK, and the US dollar. It signifies the national currency per USD. Quarter2, 

Quarter3 and Quarter4 have been added to control for seasonality, they equal to 1 during the 

quarter they represent. It has been necessary to omit a dummy variable for the first quarter of 

each year, to avoid the dummy variable trap of multicollinearity. We also wanted to include 

whether the Scandinavian country shared a border with Russia or not, the logarithmic 

populations, the price of brent crude oil and the exchange rate between the Russian ruble and 

the US dollar. However, it has been necessary to omit these variables from the regression, as 

it leads to high multicollinearity with the variables of interest. Multicollinearity means that 

there is a relationship between the explanatory variables. 
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of our conflict dummy variables of interest. It is not possible to extract the exchange rate
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whether the Scandinavian country shared a border with Russia or not, the logarithmic

populations, the price of brent crude oil and the exchange rate between the Russian ruble and

the US dollar. However, it has been necessary to omit these variables from the regression, as
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Table 7 includes regressions using both fixed effects and random effects with Newey-West 

standard errors in parentheses. The first three regressions in the table are estimated using fixed 

effects (FE), while the three last regressions are estimated using random effects (RE).  

 

Table 7: Controlling for additional variables. 

Controlling for additional variables 
 Dependent variable: 
 Export Import Total Trade Export Import Total Trade 
 FE RE 
 (1) (2) (3) (4) (5) (6) 

GDP Russia 2.837** -3.602 -1.808 6.269*** -4.659*** -1.109 
 (1.183) (3.008) (1.619) (1.331) (2.035) (1.208) 

GDP Partner 2.033*** 0.691 1.241 -0.482** 1.467*** 0.729*** 
 (0.546) (1.380) (0.758) (0.226) (0.442) (0.252) 

Distance    -6.151*** -2.442*** -3.566*** 
    (0.446) (0.433) (0.342) 

Period 1 -0.035 -0.011 -0.060 -0.008 -0.020 -0.055 
 (0.096) (0.182) (0.094) (0.152) (0.201) (0.082) 

Period 2 -0.332*** 0.092 -0.105 -0.295*** 0.081 -0.097 
 (0.072) (0.200) (0.110) (0.107) (0.212) (0.100) 

Period 3 -0.958*** 0.330 -0.256** -0.622*** 0.227 -0.188* 
 (0.113) (0.216) (0.115) (0.110) (0.112) (0.103) 

Period4 -1.029*** -0.092 -0.562*** -0.506*** -0.253 -0.455*** 
 (0.169) (0.357) (0.205) (0.165) (0.257) (0.136) 

Period5 -1.822*** -1.918*** -2.006*** -0.820*** -2.227*** -1.802*** 
 (0.335) (0.830) (0.415) (0.292) (0.624) (0.313) 

CPI -0.041*** 0.088*** 0.048*** -0.023 0.083*** 0.051*** 
 (0.012) (0.021) (0.011) (0.016) (0.023) (0.013) 

Covid 0.114 -0.612*** -0.370*** 0.197*** -0.638*** -0.353*** 
 (0.071) (0.178) (0.104) (0.067) (0.184) (0.096) 

Exchange rate 0.061 -0.373*** -0.180** -0.027 -0.346*** -0.198*** 
 (0.047) (0.139) (0.074) (0.096) (0.151) (0.083) 

Quarter2 0.019 0.361** 0.254** -0.154 0.414*** 0.219*** 
 (0.071) (0.169) (0.097) (0.096) (0.128) (0.074) 

Quarter3 -0.185 0.473 0.279 -0.651*** 0.617** 0.184 
 (0.138) (0.405) (0.215) (0.173) (0.265) (0.153) 

Quarter4 -0.442** 0.766 0.415 -1.010*** 0.941** 0.300 
 (0.208) (0.543) (0.292) (0.250) (0.390) (0.229) 

Constant    -29.696 92.251*** 53.599*** 
    (21.192) (30.621) (17.234) 

Observations 129 129 129 129 129 129 
R2 0.747 0.417 0.568 0.905 0.692 0.865 
Adjusted R2 0.714 0.339 0.510 0.894 0.654 0.848 
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Table 7 includes regressions using both fixed effects and random effects with Newey-West

standard errors in parentheses. The first three regressions in the table are estimated using fixed

effects (FE), while the three last regressions are estimated using random effects (RE).

Controlling for additional variables
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Export Import Total Trade Export Import Total Trade
FE RE

( l ) (2) (3) (4) (5) (6)

GDP Russia 2.837** -3.602 -1.808 6.269*** -4.659*** -1.109
(1.183) (3.008) (1.619) (1.331) (2.035) (1.208)
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(0.546) (1.380) (0.758) (0.226) (0.442) (0.252)
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Period 2 -0.332*** 0.092 -0.105 -0.295*** 0.081 -0.097
(0.072) (0.200) (0.110) (0.107) (0.212) (0.100)

Period 3 -0.958*** 0.330 -0.256** -0.622*** 0.227 -0.188*
(0.113) (0.216) (0.115) (0.110) (0.112) (0.103)

Period4 -1.029*** -0.092 -0.562*** -0.506*** -0.253 -0.455***
(0.169) (0.357) (0.205) (0.165) (0.257) (0.136)
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(0.335) (0.830) (0.415) (0.292) (0.624) (0.313)

CPI -0.041*** 0.088*** 0.048*** -0.023 0.083*** 0.051***
(0.012) (0.021) (0.01l) (0.016) (0.023) (0.013)

Covid 0.114 -0.612*** -0.370*** 0_197*** -0.638*** -0_353***
(0.071) (0.178) (0.104) (0.067) (0.184) (0.096)

Exchange rate 0.061 -0_373*** -0.180** -0.027 -0.346*** -0.198***
(0.047) (0.139) (0.074) (0.096) (0.151) (0.083)

Quarter2 0.019 0.361** 0_254** -0.154 0.414*** 0.219***
(0.071) (0.169) (0.097) (0.096) (0.128) (0.074)

Quarter3 -0.185 0.473 0.279 -0.651*** 0.617** 0.184
(0.138) (0.405) (0.215) (0.173) (0.265) (0.153)

Quarter4 -0.442** 0.766 0.415 -1.010*** 0.941** 0.300
(0.208) (0.543) (0.292) (0.250) (0.390) (0.229)

Constant -29.696 92.251*** 53_599***
(21.192) (30.621) (17.234)

Observations 129 129 129 129 129 129
R2 0.747 0.417 0.568 0.905 0.692 0.865
Adjusted R2 0.714 0.339 0.510 0.894 0.654 0.848

Table 7: Controlling for additional variables.
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We conduct Hausman tests to determine whether to discuss the results in accordance with the 

fixed effects models or the random effects models.   

 

Table 8: Hausman tests for regressions controlling for additional variables. 

We reject the null hypothesis that both estimation methods are consistent for regression with 

export as dependent variable. One should therefore use fixed effects estimation for this 

regression. Likewise with the former regressions for imports and total trade, the null 

hypothesis cannot be rejected since the p-value is too high. We will still discuss the results 

through the fixed effects models, due to already explained reasons.  

According to Table 7, the inclusion of additional control variables has affected both the 

statistical significance and the economic significance of the estimated coefficients for the 

conflict dummy variables of interest. The control variable, Covid, is negative and significant 

at a 1% level for imports and total trade. This is expected, as international trade was disrupted 

during the pandemic. It is, however, not significant for exports. It is possible that the 

Scandinavian countries managed to keep up more of their production, not affecting exports 

negatively, to a larger degree than Russia. The consumer price index measuring the inflation 

in the Scandinavian countries is also significant at a 1% level for both exports, imports, and 

total trade. Higher prices in the Scandinavian countries are associated with higher imports and 

lower exports.  

Compared to the former regression, Period3 and Period4 have larger economic significance 

on total trade. Moreover, the variable Period5 now has a smaller economic significance than 

before in the regression with dependent variable Export. Hence, the control variables have 

controlled for effects that formerly was due to period 5. The conflict dummy variable Period5 

has on the other hand become significant for imports when controlling for other variables. 

Hence, imports tend to be lower in period 5 than in the baseline period. The other conflict 

dummy variables are still not significant for imports meaning that imports do not show any 
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We conduct Hausman tests to determine whether to discuss the results in accordance with the

fixed effects models or the random effects models.

Hausman tests for regressions controlling for additional variables
Dependent Variable P-value Conclusion

Export 0,00002003 Fixed effect is consistent
Import l Both are consistent

Total trade 0.9999 Both are consistent

Table 8: Hausman tests for regressions controlling for additional variables.

We reject the null hypothesis that both estimation methods are consistent for regression with

export as dependent variable. One should therefore use fixed effects estimation for this

regression. Likewise with the former regressions for imports and total trade, the null

hypothesis cannot be rejected since the p-value is too high. We will still discuss the results

through the fixed effects models, due to already explained reasons.

According to Table 7, the inclusion of additional control variables has affected both the

statistical significance and the economic significance of the estimated coefficients for the

conflict dummy variables of interest. The control variable, Covid, is negative and significant

at a l% level for imports and total trade. This is expected, as international trade was disrupted

during the pandemic. It is, however, not significant for exports. It is possible that the

Scandinavian countries managed to keep up more of their production, not affecting exports

negatively, to a larger degree than Russia. The consumer price index measuring the inflation

in the Scandinavian countries is also significant at a l% level for both exports, imports, and

total trade. Higher prices in the Scandinavian countries are associated with higher imports and

lower exports.

Compared to the former regression, Periods and Periods have larger economic significance

on total trade. Moreover, the variable Periods now has a smaller economic significance than

before in the regression with dependent variable Export. Hence, the control variables have

controlled for effects that formerly was due to period 5. The conflict dummy variable Periods

has on the other hand become significant for imports when controlling for other variables.

Hence, imports tend to be lower in period 5 than in the baseline period. The other conflict

dummy variables are still not significant for imports meaning that imports do not show any
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signs of decline before 2022. Following is a table with all calculated correlations3 for 

significant conflict dummy variables. 

 

Table 9: Correlations for significant conflict dummy variables. 

These correlations are the estimated change in the dependent variables when the dummy 

variables are included, compared to the base period between first quarter of 2012 and till even 

third quarter of 2013. In other words, this implies that when there is no or little change between 

the estimated correlations for subsequent periods, trade tends to not change in the next period 

compared to the period before. The change in percents between the periods of estimation are 

therefore:  

 

Table 10: Change between periods in the estimation. 

6.3  Tests of BLUE assumptions 

Further, we will check the robustness of the estimated models to investigate whether the 

estimated coefficients are unbiased and efficient (Wooldridge, 2018). The assumptions needed 

to be satisfied for a model to be unbiased and efficient have been presented in section 4.3. The 

first four assumptions for the fixed effects model must be satisfied to have an unbiased model 

with a causal interpretation. The two remaining assumptions for fixed effects models, no serial 

 

3 Calculations have been made using methods from section 4.2 Logarithmic functional form. 
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signs of decline before 2022. Following 1s a table with all calculated correlations3 for

significant conflict dummy variables.

Exp011s Imports Total Trade
Period l
Period 2 -28.25%
Period 3 -61.63% -22.59%
Period 4 -64!.26% -43%
Period 5 -83.83% -85.31% -86,55%

Table 9: Correlations for significant conflict dummy variables.

These correlations are the estimated change in the dependent variables when the dummy

variables are included, compared to the base period between first quarter of 2012 and till even

third quarter of 2013. In other words, this implies that when there is no or little change between

the estimated correlations for subsequent periods, trade tends to not change in the next period

compared to the period before. The change in percents between the periods of estimation are

therefore:

Exports Imports Total Trade
Change between baseline period and 0% 0% 0%
period l
Change between period l and period 2 -28.25% 0% 0%
Change between period 2 and period 3 -118.16% 0% -22.59%
Change between period 3 and period 4 -4.27% 0% -90.35%
Change between period 4 and period 5 -30.45% -85.31% -101.28%

Table 10: Change between periods in the estimation.

6.3 Tests of BLUE assumptions

Further, we will check the robustness of the estimated models to investigate whether the

estimated coefficients are unbiased and efficient (Wooldridge, 2018). The assumptions needed

to be satisfied for a model to be unbiased and efficient have been presented in section 4.3. The

first four assumptions for the fixed effects model must be satisfied to have an unbiased model

with a causal interpretation. The two remaining assumptions for fixed effects models, no serial

3 Calculations have been made using methods from section 4.2 Logarithmic functional form.
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correlation and homoskedasticity, must not be violated if one is also to have an efficient 

estimator. If all six assumptions are satisfied, the estimators are BLUE. The assumptions are 

discussed for the three fixed effects models in table 7, as we believe these explain the variation 

of exports, imports, and total trade best.  

6.3.1 Linear model 

The first assumption for the fixed effects model is that for each individual (country), the 

models can be explained by the equation: 

 𝑦𝑦𝑖𝑖𝑖𝑖 = 𝛽𝛽1𝑥𝑥𝑖𝑖𝑖𝑖1 + ⋯ + 𝛽𝛽𝑘𝑘𝑥𝑥𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛼𝛼𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖        𝑡𝑡 = 1, … , 𝑇𝑇             (6.10) 

where 𝛼𝛼𝑖𝑖 is the unobserved effect and 𝛽𝛽 are the parameters that are estimated. This assumes 

that the regression models are linear in parameters, which our models are since we have 

estimated linear models. The unobserved effects are country specific effects that we can 

assume influence the dependent variable. We therefore consider the first assumption satisfied. 

6.3.2 Random sample 

The random sample assumption assumes that “a population model has been specified and an 

independent and identically distributed (i.i.d.) sample can be drawn from the population” 

(Wooldridge, 2012). The assumption of a random sample from the cross section can 

sometimes appear quite restrictive, as panel data include repeated observations on the same 

cross section over time. However, as we only assume random sampling in the cross-section 

dimension, temporal correlation is allowed (Wooldridge, 2012). We cannot argue that this 

assumption is satisfied since we do not randomly sample the countries we have used in the 

research.  

6.3.3 No Perfect Collinearity 

Moving on to the third assumption for fixed effects, we can establish that the explanatory 

variables change over time, as the variable logDistance is omitted from the models when using 

fixed effects. The third assumption also establishes that there cannot be a perfect linear 

relationship between the explanatory variables. To identify the magnitude of multicollinearity, 

we conducted a variation inflation factor (VIF) test (Wooldridge, 2018). The VIF test showed 

high levels of multicollinearity for logGDPRussia, Quarter3 and Quarter4 and Exch.Partner. 

This means that these variables, to a large degree, can explain the variation in each other. 
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correlation and homoskedasticity, must not be violated if one is also to have an efficient

estimator. If all six assumptions are satisfied, the estimators are BLUE. The assumptions are

discussed for the three fixed effects models in table 7, as we believe these explain the variation

of exports, imports, and total trade best.

6.3.1 Linear model

The first assumption for the fixed effects model is that for each individual (country), the

models can be explained by the equation:
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where ai is the unobserved effect and /3are the parameters that are estimated. This assumes

that the regression models are linear in parameters, which our models are since we have

estimated linear models. The unobserved effects are country specific effects that we can

assume influence the dependent variable. We therefore consider the first assumption satisfied.

6.3.2 Random sample

The random sample assumption assumes that "a population model has been specified and an

independent and identically distributed (i.i.d.) sample can be drawn from the population"

(Wooldridge, 2012). The assumption of a random sample from the cross section can

sometimes appear quite restrictive, as panel data include repeated observations on the same

cross section over time. However, as we only assume random sampling in the cross-section

dimension, temporal correlation is allowed (Wooldridge, 2012). We cannot argue that this

assumption is satisfied since we do not randomly sample the countries we have used in the

research.

6.3.3 No Perfect Collinearity

Moving on to the third assumption for fixed effects, we can establish that the explanatory

variables change over time, as the variable logDistance is omitted from the models when using

fixed effects. The third assumption also establishes that there cannot be a perfect linear

relationship between the explanatory variables. To identify the magnitude of multicollinearity,

we conducted a variation inflation factor (VIF) test (Wooldridge, 2018). The VIF test showed

high levels of multicollinearity for logGDPRussia, Quarter3 and Quarter4 and Exch.Partner.

This means that these variables, to a large degree, can explain the variation in each other.
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According to Wooldridge (2018, p. 91), one does not have to care about the correlation 

between variables that are only used to control for the variables of interest. The VIF test shows 

low and acceptable levels of multicollinearity4 for the conflict dummy variables. Hence, we 

consider the third assumption to be satisfied.  

6.3.4 Exogeneity  

The fourth assumption for fixed effects assumes zero conditional mean. It indicates that the 

expected value of the idiosyncratic error term given the unobserved effect and the explanatory 

variables in all time periods is zero. This assumption is often the most important assumption 

to be aware of, as it is easily violated. The fixed effects estimation does reduce parts of the 

endogeneity issue, as it controls for time-invariant unobserved effects. However, it only 

removes the endogeneity issue that originates from time-invariant effects. Therefore, time-

variant variables that both affect trade and correlate with the explanatory variables may still 

pose an issue to the endogeneity assumption. It is plausible to assume that production in Russia 

changed leading up to the invasion of Ukraine, by moving production towards war related 

industry, and therefore indirectly affecting their international trade flows. A change in Russian 

production would correlate with both the dependent variable and the dummy variables of 

interest. Hence, the sanctions and the conflict cannot be viewed as exogenous shocks to trade. 

Consequently, we do have omitted variable bias which is a violation of the exogeneity 

assumption. 

6.3.5 Homoskedasticity  

The fifth and sixth assumption is not necessary for a causal interpretation of the results, but it 

must be satisfied for the estimator to be BLUE. The fifth assumption assumes 

homoskedasticity, meaning that the variance is constant over time. If the variance varies over 

time, the data is heteroscedastic. One may check for homoskedasticity in a linear model using 

the Breusch-Pagan-test (Wooldridge, 2018). Heteroskedasticity was found in the models, 

which may lead to incorrect standard errors5. We used Newey-West standard errors to mitigate 

this violation.  

 

4 See appendix A2 for VIF scores. 

5 Se appendix A3 for Breusch-Pagan test. 
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According to Wooldridge (2018, p. 91), one does not have to care about the correlation

between variables that are only used to control for the variables of interest. The VIF test shows

low and acceptable levels of multicollinearity4 for the conflict dummy variables. Hence, we

consider the third assumption to be satisfied.

6.3.4 Exogeneity

The fourth assumption for fixed effects assumes zero conditional mean. It indicates that the

expected value of the idiosyncratic error term given the unobserved effect and the explanatory

variables in all time periods is zero. This assumption is often the most important assumption

to be aware of, as it is easily violated. The fixed effects estimation does reduce parts of the

endogeneity issue, as it controls for time-invariant unobserved effects. However, it only

removes the endogeneity issue that originates from time-invariant effects. Therefore, time-

variant variables that both affect trade and correlate with the explanatory variables may still

pose an issue to the endogeneity assumption. It is plausible to assume that production in Russia

changed leading up to the invasion of Ukraine, by moving production towards war related

industry, and therefore indirectly affecting their international trade flows. A change in Russian

production would correlate with both the dependent variable and the dummy variables of

interest. Hence, the sanctions and the conflict cannot be viewed as exogenous shocks to trade.

Consequently, we do have omitted variable bias which is a violation of the exogeneity

assumption.

6.3.5 Homoskedasticity

The fifth and sixth assumption is not necessary for a causal interpretation of the results, but it

must be satisfied for the estimator to be BLUE. The fifth assumption assumes

homoskedasticity, meaning that the variance is constant over time. If the variance varies over

time, the data is heteroscedastic. One may check for homoskedasticity in a linear model using

the Breusch-Pagan-test (Wooldridge, 2018). Heteroskedasticity was found in the models,

which may lead to incorrect standard errors5. We used Newey-West standard errors to mitigate

this violation.

4 See appendix A2 for VIF scores.

5 Se appendix A3 for Breusch-Pagan test.
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6.3.6 Serial correlation 

The sixth assumption handles serial correlation between the idiosyncratic error term and the 

explanatory variables and the unobserved effect. In other words, it means that there exists a 

pattern between observations in time 𝑡𝑡 and observations in time 𝑡𝑡 + 1.  We check for serial 

correlation through an autocorrelation function (ACF) plot6 and find that there exists serial 

correlation in the data. Likewise, with heteroskedasticity, serial correlation might bias the 

standard errors. This does not affect the biasedness of the estimation, but it can make the 

results less efficient (Drukker, 2003). Therefore, we use Newey-West standard errors since 

these are also robust against autocorrelation.  

6.3.7 Conclusion 

To conclude, the tests show that the estimated models do not satisfy all assumptions for an 

unbiased, consistent, and efficient estimation. Therefore, we cannot interpret the results as 

causal, only correlational. We can, however, draw conclusions based on correlations, which 

we still find relevant and appropriate for our research. Results show that, on average, exports 

were lower at times of sanctions than before, however we see little change from the period 

before when no sanctions were implemented (Period 4). Additionally, conflict and sanctions 

are only associated with lower imports after 2022, we cannot argue that imports have changed 

before this. This will be further discussed in the subsequent section. 

 

 

6 See appendix A4 for ACF-plots. 
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The sixth assumption handles serial correlation between the idiosyncratic error term and the

explanatory variables and the unobserved effect. In other words, it means that there exists a

pattern between observations in time t and observations in time t + 1. We check for serial

correlation through an autocorrelation function (ACF) plot6 and find that there exists serial

correlation in the data. Likewise, with heteroskedasticity, serial correlation might bias the

standard errors. This does not affect the biasedness of the estimation, but it can make the

results less efficient (Drukker, 2003). Therefore, we use Newey-West standard errors since

these are also robust against autocorrelation.

6.3.7 Conclusion

To conclude, the tests show that the estimated models do not satisfy all assumptions for an

unbiased, consistent, and efficient estimation. Therefore, we cannot interpret the results as

causal, only correlational. We can, however, draw conclusions based on correlations, which

we still find relevant and appropriate for our research. Results show that, on average, exports

were lower at times of sanctions than before, however we see little change from the period

before when no sanctions were implemented (Period 4). Additionally, conflict and sanctions

are only associated with lower imports after 2022, we cannot argue that imports have changed

before this. This will be further discussed in the subsequent section.

6 See appendix A4 for ACF-plots.
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7. Discussion 

This part of the paper contains a discussion and possible explanations to the results in light of 

the research question:  

How has trade between Russia and the Scandinavian countries developed in the times of the 

Russian-Ukrainian conflict and the following sanction program? 

Afterwards, we will consider potential implications of our findings on trade policy in Norway 

and the rest of Scandinavia. Finally, we will discuss the limitations to the study and 

suggestions for future research on the topic.    

7.1 Possible explanations 

The results from the analysis in section 6 show that while exports to Russia have expectedly 

decreased in all periods from period 2, imports have surprisingly not changed at times of new 

sanctions, except for period 5. Whether total trade is changing depends on whether the export 

effect dominates the import effect. We can see that it does in the last three periods. In the next 

sections we look at the development in trade in the five different periods in light of what 

sanctions7 were in function at the time and suggest some reasons why we can observe the 

effects based on the background research and knowledge on trade flows.  

7.1.1 Period 1 

In period 1 one cannot observe any significant effect on either imports, exports, or total trade. 

These are not surprising results, since despite there were an escalating tension in Ukraine at 

that time, the international law had not yet been violated and thereby, yet no sanctions 

imposed. One would therefore not expect a change in trade flows, especially if one considers 

the Western countries’ approach to trade at that point. “Wandel durch Handel” and a belief in 

Russia developing in towards increased democracy were dominating Western leaders’ 

relationship to Russia.  

 

7 See appendix A1 for a thorough timeline of implemented sanctions. 
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7. Discussion

This part of the paper contains a discussion and possible explanations to the results in light of

the research question:
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7.1.2 Period 2 

In period 2, after the first Western sanctions were imposed on Russia because of their 

annexation, the first significant change in exports can be observed. This means that compared 

to the base period, trade has had a significant fall of 28 percent. This result is somewhat 

surprising, since sanctions at the beginning of period 2 only were imposed by the West on 

Russia and did not cover export goods yet. They only included travel restrictions and freeze 

of assets for certain Ukrainian and Russian officials. Not until June that year, the first sanctions 

affecting goods came in place, and they were only limited to target Crimean goods. The 

Russian import embargo on food and the first EU sanctions targeting European exports to 

Russia were introduced until August of 2014, which is quite late in the period. It is therefore 

not an obvious result that there is a significant decrease in exports.  

Further, for imports, we cannot observe a significant change. This is not very surprising, since 

the restrictions regarding imports from June 2014 only included Crimean goods. Not until 

August were further restrictions on imports implemented and these did not target Russian 

goods dominating the Scandinavian imports specifically. We cannot register a significant 

change in total trade, which makes sense since total trade consists of both exports and imports, 

and the change in exports was not extensive enough to dominate the lack of change in imports.  

7.1.3 Period 3 

In period 3, starting in fourth quarter of 2014, the list of sanctions in function had started to 

increase. At this point the list of people whose assets were frozen and affected by travel 

restriction were further extended, and the halt in exports of equipment to Russian oil 

companies, all weapons and dual use goods and technology for military use had been 

functioning for a couple of months. August 7, 2014, the Russian import embargo on food was 

imposed, meaning that it at this point were sanctions in function from both sides of the conflict.  

These aspects are taking part in explaining the results we have on trade in period 3. We see 

that exports have significantly decreased with 61.6 percent in this period, compared to the base 

period. It had also fallen compared to the former period, period 2, by 118.16 percent. 

Especially exports from Denmark and Norway were heavily impacted by the Russian food 

embargo, as both countries used to be exporters of food products. As we saw from the 

description of trade between Norway and Russia, Norwegian exports mainly consisted of 

salmon before 2014, and as a result of the embargo, almost completely disappeared. Sweden 
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was not affected tremendously by the import embargo, as they have not been a big exporter of 

food products. Had Sweden also been heavier affected by the Russian embargo, one could 

have seen a sharper decline in exports at that time for Scandinavian exports.  

For imports, on the other hand, we cannot observe a significant change. This is somewhat a 

surprising result. At the same time, if one looks thoroughly at what goods were affected by 

sanctions in this period, it may not be surprising after all. At this point, Sweden’s and 

Denmark’s imports from Russia were dominated by petroleum products, which were not 

affected by sanctions. However, even if the effect is not captured by the analysis, we can see 

from the descriptive statistics that imports from Russia to Sweden have been reduced over 

time, especially since 2019. Kommerskollegium, the National Board of Trade Sweden, 

explains this with Swedish businesses viewed Russia as an unstable trading partner and 

therefore reduced their exposure to and dependency on Russia (Kommerskollegium, 2022a). 

This can be viewed in relation with Russia’s autocratic development over time.  

Moreover, another factor that can explain these results is the aspect of the Scandinavian 

countries being small, open economies that are dependent on international trade. Russia, on 

the other hand, is more self-sufficient with a significant size and volume of natural resources 

which gives them power on the world market. This becomes clear when one looks at the 

numbers for how much of GDP trade constitutes. For Denmark that number is 112.2 percent, 

while it for Russia only is 52.2 percent. Russia has also announced their objective of becoming 

less dependent on imports and strengthen domestic economy (Hille, 2014). It is natural to 

assume that Russia still had an incentive to continue their exports to other countries as it 

generates revenue and import less to reduce dependency on foreign goods and services. 

From the descriptive statistics we can also see that Norway has had a distinct trade deficit with 

Russia since the trade embargo in 2014, with the import from Russia being over seven times 

the export in 2022. Likewise, Sweden and Denmark have also experienced a trade deficit with 

Russia in much of the period of interest. This is exemplified by a report from NATO Defence 

College (Ozawa & Iftimie, 2020). It shows that 61 percent of Denmark’s imports of natural 

gas came from Russia in 2020, while for Russia, that only amounted to about 1% of their 

natural gas exports to Europe. This illustrates that Scandinavian countries tend to be much 

more dependent on Russia, than Russia being dependent on Scandinavia in terms of trade. 

This uneven relationship might affect the countries’ ability to limit imports from Russia.   
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7.1.4 Period 4 

Where period 3 was quite stable in terms of development in the Ukrainian-Russian conflict, 

one can again observe a rise in tension in 2021. Still, no new sanctions were yet imposed, so 

in legal terms the situation was a continuation of period 3. Nonetheless, the reason we added 

this period was to investigate whether an increased tension is associated with a change in trade 

flows.  

In this period, the exports significantly fell with 64.3 percent compared to the base period. 

Meanwhile, compared to period 3, there is only a decrease of 4.3 percent. There is no 

significant change in imports, however, the export effect is dominating the lack of effect on 

imports, so there is a significant change of 43 percent on total trade compared to the base 

period. One would not necessarily assume that there will be a change in trade when sanctions 

are not adjusted. However, we have seen that there can be more objectives to sanctions. As 

Barber (1979) pointed out, one objective of sanctions is for the government in the imposing 

state to take a stand regarding the behavior of the sanctioned country. When the EU through 

the introduction of sanctions sends a clear signal to Russia and the global society that the 

Russian acts in Ukraine in 2014 were not acceptable, one could expect that the increase in 

tension would have consequences. However, the results of the analysis show that this effect is 

marginal. This may imply that increased tension between Russia and Ukraine do not have any 

effect on the Scandinavian countries’ trade with Russia. Hence, this may further imply that 

only events related to sanctions have a negative relationship with trade, and trade does not 

tend to be reduced more until new sanctions have been implemented.  

7.1.5 Period 5 

Period 5, starting in April 2022, begins after the Russian invasion of Ukraine, which resulted 

in a wide range of new sanctions, targeted on several new aspects of the Russian economy. 

While the former sanctions were objected to make Russia reverse the annexation and convince 

separatists in Eastern Ukraine to concede, the new sanctions imposed in 2022 were objected 

at reducing Russia’s ability to finance the war. This difference is naturally also reflected in the 

type of sanctions introduced. Considering the sanctions and their range, one would most 

definitely expect a reduction in both exports and imports.  

Not surprisingly, the results of the analysis do show that there has been a significant decrease 

in both exports and imports, thus also total trade. Compared to the base period, exports have 
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significantly decreased by 83.8 percent, while imports have significantly decreased by 85.3 

percent. Total trade has significantly decreased by 86.6 percent. It is also a clear reduction 

from the period before for all variables. This is all in line with expectations and can also be 

seen in the descriptive statistics. There we can see that for all three countries, there is a 

remarkable decline after 2022. Nevertheless, there is an exception for Norway in third quarter 

of 2022, where one can observe a slight increase in imports, and no change in exports.  

The analytics company Corisk has compiled certain descriptive statistics in a report on trade 

between European countries and Russia from February 2022 till June 2022. It shows that 

Norway is the country in Scandinavia that has kept most of its trade with Russia, while both 

Sweden and Denmark has reduced their exports remarkably. They even argue that export 

numbers between Norway and Russia between February and June 2022 show an increase of 

7.5 percent (NTB, 2022).  

One of the reasons why Norwegian exports have not declined after the invasion is that for one 

reason, it already was at a low level. Further, for instance, the export of smolt8 and fish feed 

have continued. This has been criticized from several instances, arguing that it contributes to 

sustaining the conflict and Russia’s plan on becoming more self-sufficient with salmon. On 

the other side, there are no sanctions on exports of food, including smolt, to Russia, and it is 

not covered by the Russian food embargo. Some also argue that due to food being a necessity, 

it should never be included as a tool in conflicts (Brembo & Thrane, 2022). Nevertheless, 

Norwegian companies may have to consider their long-term position in the international trade 

market and their reputation in Russian and Ukrainian markets after Putin (Bach, 2022). 

A reason for the observation of a slight increase Norwegian imports in 2022 relates to the 

aspect of them sharing a common border with Russia. In the Finnmark region bordering 

Russia, the level of economic integration and dependency on cross border trade is higher than 

in the rest of the country (The Norwegian Government, 2022). Therefore, there are some 

exceptions when it comes to sanctions, to sustain employment and joint management of fish 

resources (Norwegian Ministry of Trade, Industry and Fisheries, 2022). According to the 

Norwegian Minister of Fisheries, Bjørnar Skjæran about 10 percent of fish from Russian 

 

8 “A young salmon or sea trout about two years old that is at the stage of development when it assumes the silvery colour of 
the adult and is ready to migrate to the sea” (Merriam-Webster, n.d.) 
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trawlers landed in Norway is registered as imports from Russia. The total value of fish landed 

from Russian trawlers in Norway was about 1.2 billion NOK in the first half of 2022 (Ytreberg 

et al., 2022). Thus, even if the values are not enormous, it may contribute to explaining the 

development in imports we observe in the descriptive statistics.  

7.1.6 Additional explations 

Even though one may expect trade to change substantially with events like the war between 

Ukraine and Russia and the following sanctions, it is important to acknowledge that change in 

trade flows may come slowly and with delays. For instance, Norwegian companies like Norsk 

Hydro and Equinor imported a substantial amount of aluminum and oil from Russia after the 

invasion of Ukraine in 2022. This has been claimed to be due to existing contracts entered 

before the invasion. Since their Russian trading partner companies were not sanctioned yet at 

the time, the Norwegian companies did not have legal basis to terminate the deals without it 

being a breach of contract (Bøe, 2022). Nils Norell from Kommerskollegium (2022b) also 

points out that trade for certain goods in short time periods can fluctuate if a particular big 

load of imports is visible through statistics. Consequently, if this study were able to investigate 

more time periods than to third quarter of 2022, we might have seen an even bigger decrease 

in imports and exports after the invasion and following sanctions explained by a potential 

delay in trade.  

Three of our five defined periods only lasts six months, which means these delays in trade 

may have had an impact on the estimated coefficients for these periods. One can argue that 

the periods should have lasted longer, nonetheless, it is reasonable that they follow the 

situation and how it changes. Anyway, the delay that can occur in trade has implications for 

the results, and especially for the last period, we believe this is a concern one will find out 

more about as data on trade becomes available and the situation further develops.  

Even though the analysis does not give significant results for imports in the first five periods, 

this does not necessarily mean that the sanctions have not had an effect. As mentioned, we do 

not have a causal analysis, and we have therefore no insight into how trade would have 

developed if there were no sanctions. Comparing with non-sanctioning countries also does not 

make sense, since the sanctions have had implications on the global market. The lack of 

increase in imports also is a result worth noticing, one can easily imagine that it would have 

been rising if there were not for sanctions, however, this is just speculation. This also accounts 
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for exports and total trade; we have no insight into how these variables would have developed 

else.  

7.1.7 Russian sanction evasion 

The objective of the Western sanctions on Russia after 2022 is to weaken their economic base 

and their ability to act in warfare. However, we have seen that there exist serval methods to 

evade sanction restrictions related to trade. Galtung (1967) suggested a variety of methods to 

increase the resilience to sanctions, one of them to have a broad base of countries one is trading 

with. We have seen that since 2012, and especially after the invasion, Russia has directed their 

trade more towards Chinese markets, and strengthened their relationship with their neighbor 

in South-East. Even if this is not a broadening of trading partners, it anyway reduces Russia’s 

dependence on European markets, and by that function as a method of avoid the implications 

of sanctions.  

Another way of evading sanctions is through re-export of sanctioned goods. Research show 

that re-export of products into Russia has existed since 2014 (Yeliseyeu, 2017). There have 

also been signs of Russian sanctioned goods findings its way into EU countries after 2022 

through non-sanctioning countries like Turkey, Kazakhstan, and Uzbekistan (Ritzau, 2023). 

Turkey, has for instance, been accused of selling Russian wood pellets to Denmark. Twelve 

percent of all wood pellets in Denmark used to be imported from Russia, but with the fifth 

package of EU sanctions including restrictions on imports of Russian wood pellets, the official 

number has been reduced to zero. In return, Turkey suddenly became an exporter of wood 

pellets to Denmark. (Sommer et al., 2023).  

There is also reason to believe Russia is capable to acquire Western sanctioned goods, used to 

boost their ability to engage in war, through third countries (Spicer, 2023). Russian custom 

records show that about 2.6 billion USD of electronic equipment were imported into Russia 

between April 2022 and October 2022, and that “at least 777 million US dollars of these 

products were made by Western companies whose chips have been found in Russian weapons 

systems” (Stecklow et al., 2022). IT equipment was not under a complete export ban at the 

time, but dual use goods and technology for use in the Russian military industry has been 

under an export ban since 2014. It is therefore worrisome that these types of products have 

been exported to Russia. Both Turkey and Kazakhstan did restrict re-export of sanctioned 

goods to Russia during 2023, so this gap in the restrictions might be less prominent for 
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observations later than what is covered in this study (Caglayan & Spicer, 2023; Stognei & 

Ivanova, 2023). Perhaps less troublesome, but still an example of Russia’s ability to avoid 

sanctions, it the aspect that they used to import Norwegian salmon after 2014, through Belarus 

(NTB, 2019). Hence, they have also avoided the effect of sanctions they have imposed on 

other countries themselves.  

These different examples show how goods have moved between sanctioning countries and 

Russia even though restrictive measures on the products have been put in place. As a result, 

we anticipate that there exists trade between Scandinavia and Russia that is not registered in 

official statistics. This has therefore naturally not been analyzed in this study, and the 

estimated development in trade between Scandinavia and Russia might have been affected by 

this to some degree.  

7.2 Possible implications to policy work 

The results have shown that trade from Scandinavian countries to Russia tend to decrease 

when new sanctions are implemented. However, there is no statistical evidence that the level 

of imports changed before 2022, when it was reduced by approximately 85 percent from the 

baseline period of first quarter of 2012 till even the third quarter of 2013. Exports have, on the 

other hand, decreased in all periods from the second quarter of 2014. Neither exports nor 

imports have been estimated to have changed much from period 3 till period 4, probably 

because no new sanctions were implemented at that time. However, total trade has 

significantly decreased since period 3.  

The main objective of the 2014 restrictions were to make Russia reverse the annexation of 

Crimea, while the objective after 2022 is to weaken Russia’s economic base and their ability 

to engage in warfare. It is also reasonable to argue that one also wants to reduce Russia’s 

reputation and satisfy the domestic demand of “doing something” against unwanted behavior. 

While it can be difficult to use this study to investigate whether Russia’s economic base and 

reputation has worsened since 2014, we believe it can help evaluate future sanction policies 

since it can tell whether trade decreased in times of sanctions and if trade has changed when 

sanctions have not been implemented.  

Imports of Russian goods to Scandinavia contributes as revenue to Russia, while exports of 

Scandinavian goods to Russia allows them to acquire goods for consumption and production, 
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whether it is for private use or public and military use. The exports have been reduced over 

time since 2014, while imports have only decreased in 2022. This may imply that Russia has 

been able to retain their exports to Scandinavia, and therefore their revenue, until the invasion 

in 2022. Since we investigate aggregate trade numbers, and only Scandinavian, we do not have 

any evidence to say whether the reduced exports from Scandinavia have had any effect on the 

types of goods Russia is able to obtain for private, public, or military use. We do not know if 

the reduction involves crucial goods that Russia is not able to obtain from other non-

sanctioning countries.  Nevertheless, we believe it is still interesting for future policy work 

that imports have not decreased over time as much as the exports, since imports of Russian 

goods to Scandinavia contributes as revenue to Russia. One may have to evaluate what goods 

the sanctions target if one wants to see a change in both exports and imports. Nevertheless, the 

estimated reduction in imports, exports and total trade from the baseline period is 

approximately the same in period 5.  

We do not see a substantial change in trade in period 4 from period 3, implying that trade does 

not change unless one has imposed legal measures restricting trade, such as sanctions. 

Companies do not stop trading with Russia voluntarily, even though there has been sent a 

message that the behavior is unwanted, and the tension between Ukraine and Russia is 

increasing. Hence, the only thing that is effective and is associated with a change in trade 

patterns is sanctions. We believe this is interesting for future policy work because it can 

contribute to decision making when new sanctions are to be imposed. If one wants to see an 

economic effect, it is important to implement sanctions that strike important goods.   

7.3 Limitations 

There exist certain limitations for the study that may have implications for the estimated 

results. For instance, many gravity model approaches, but not all, use more countries than we 

have decided to look at in our analysis. We chose the three Scandinavian countries since this 

was the region we were most interested in researching. More importantly, the motivation for 

keeping the number of countries that low was to be able to do a thorough investigation into 

both economic features, governance and trade flows for each country. However, as noted in 

the section on evaluating assumptions in section 6, the entities are not randomly selected. This 

study cannot therefore be generalized to other countries in the world.  Additionally, having 

more individuals (countries) in the estimation might increase the precision in estimation. 
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The study also only included observations until the third quarter of 2022, since data for later 

quarters were absent. As noted earlier in the discussion, this might influence the results as a 

change in trade can be delayed and some restrictive measures were implemented only months 

before the end of our study. It is possible one would have noticed an even more distinct 

decrease in imports and exports had later data been available.  

When using the fixed effects estimation in the analysis, the trade cost term Distance is omitted 

from the regression since it does not vary over time. Therefore, the estimation includes few 

trade cost variables, that are not dummy variables, having a negative correlation with trade. 

An option could have been to extend to standard gravity model to include tariffs that the 

country i, imposes on imports from country j (Yotov et.al., 2016). This information was 

unfortunately difficult to obtain as we worked with aggregate data and tariff numbers usually 

apply to specific groups of goods.  

Moreover, as explained earlier, one must be careful when using statistics from the ROSSTAT. 

ROSSTAT has been accused of incorrect data and avoidance of publishing data that mainly 

speaks in favor of the Kremlin. Russian GDP is the only data we have contracted from 

ROSSTAT to limit the data bias. It is challenging finding data on GDP that does not originally 

come from ROSSTAT, as all international institutions like the UN and the World Bank extract 

their data from official statistical services of the different countries. GDP is an important part 

of the gravity model approach and we have therefore decided to use this data in our estimation, 

despite its limitations. Hence, we have not been able to mitigate this limitation in our study.  

7.4 Suggestions for future research 

This master thesis study looks at the development in aggregated trade between Scandinavia 

and Russia from 2012 till third quarter of 2022. The nature of the study and its limitations 

open for future research on the topic. First, it can be interesting to break down the aggregated 

data and look at the development in trade at the industry level, regional level, or firm level. 

We know that there has been a variation in development in the trade for different goods, 

making it quite interesting to investigate the correlation at this level. Likewise, we assume 

regions within the countries differ in their trade to Russia. The Finnmark region in Norway 

borders Russia to the east and thus has most likely a trade that has contracted more than in 

regions further south. It can be interesting to evaluate how large this contraction has been.  
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Furthermore, as mentioned in our limitations, this study might be affected by a lack of 

available data further than the third quarter of 2022. It can take time to see a substantial change 

in the development in trade and it is still being imposed new sanction packages at the time of 

this study. Hence, future research looking at newer observations, perhaps also observations 

even after the conflict is over, can estimate and understand more of the total effect sanctions 

have had on trade in this conflict.  

We have also established that there is a certain level of unofficial trade between Scandinavia 

and Russia, through re-export from non-sanctioning countries. It can be interesting to study 

how significant this is, and how it might affect the economy of Russia and Scandinavia. This 

is relevant since the sanctions have been imposed to weaken Russia’s economic base. If the 

re-export of non-sanctioned and sanctioned goods is extensive and noticeable, the Russian 

economy might not weaken as much as first anticipated and intended. More thorough research 

on this can help future policy work on the design of sanctions on Russia.  
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8. Conclusion 

This study investigates the development in imports, exports, and total trade between 

Scandinavia and Russia in times of the Ukrainian-Russian conflict and the following sanctions 

program through the following research question:  

How has trade between Russia and the Scandinavian countries developed in the times of the 

Russian-Ukrainian conflict and the following sanction program? 

We use aggregated quarterly data from each country between the first quarter of 2012 and 

third quarter of 2022 to estimate an augmented panel data gravity model with conflict dummy 

variables.  

Through the descriptive statistics, we find that exports experience a significant drop over time 

for Denmark and Norway, most likely due to the Russian import embargo in 2014. Both 

Norway and Denmark exported products affected by this embargo. Sweden mainly exported 

products with a high degree of processing and chemical products and did consequently not 

experience such a drop in exports from 2014. We also find that exports from Sweden and 

Denmark decrease notably in 2022, however one cannot find a similar reduction in exports for 

Norway.  

The import to Denmark and Norway from Russia has, on the other hand, been quite stable 

over time since 2012. Imports to Sweden from Russia decreases over time, much a result of a 

reduction in petroleum imports. However, descriptive statistics show that imports to Norway 

and Denmark seem to have increased in 2021. This is possibly due to increased inflation in 

2021. All countries can be seen to experience a decline in imports during 2020, which can be 

argued to be caused by the disruption from the Covid-19 pandemic. Lastly, the descriptive 

statistics show that total trade mostly follows imports in its development over time. The 

Scandinavian countries for the most have a trade deficit with Russia, meaning they import 

more than they export.  

We perform a regression analysis using panel data with fixed effects. We first estimate the 

gravity model using GDP for the Scandinavian countries and Russia, and distance. Distance 

is however omitted from the model due to fixed effects estimation. We then include the 

conflict variables of interest to estimate the relationship between trade and conflict and 

sanctions. Lastly, we control for additional variables that we believe correlate with the imports, 
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exports, and total trade. We find a negative and significant correlation between the conflict 

dummy variables and exports for most time periods, implying that exports tend to fall when 

new sanctions are imposed.  Imports did, however, not change significantly in the time periods 

before period 5, after the invasion of Ukraine and massive restrictions were imposed on 

Russia. Neither imports nor exports seem to have changed between period 3 and period 4. 

Moreover, since total trade is the sum of imports and exports, the conflict dummy variables 

mostly adhere to the change that is the strongest. Total trade is seen to have a negative 

relationship with period 3, period 4 and period 5, implying that total trade was reduced during 

these time periods.  

There can be several explanations for the results in our study. For instance, the lack of change 

in imports before period 5, can be explained by the nature of the implemented sanctions from 

both the EU on Russia, and from Russia on the sanction imposing countries. The sanctions at 

that time did not cover imported goods from Russia to the same extent as they covered the 

exports to Russia. Another possible explanation is that the Scandinavian countries are 

dependent on imports from Russia, making it more difficult to reduce imports that are not 

specifically covered by sanctions. This is especially relevant for gas imports.  

Moreover, the reduction in exports in period 3 is likely due to the Russian import embargo 

that was imposed on sanctioning countries in August 2014, limiting Scandinavian exports to 

Russia. We do not see any change in imports or exports in period 4 from period 3, implying 

that one does not increase the limitation of trade when not new sanctions have been put in 

place, thus only sanctions is associated with a change in trade patterns, not increased tension 

in the conflict. Additionally, the increase in Norwegian exports to Russia in 2022, compared 

to other countries, can most likely be explained by that Norway typically exports goods that 

are not included in these sanction packages. Nevertheless, we see a sharp decrease in both 

exports and imports in 2022, due to the massive measures put in place after the invasion of 

Ukraine. The delay in the effect of sanctions on trade can also have played a part in imports 

not decreasing. Additionally, re-export of goods through non-sanctioning countries can also 

take part in explaining the results in the analysis. 

It does not seem like imports and exports decrease due to a rise in tension, we do only see a 

change when new sanctions have been imposed. This, with the fact that imports did not change 

before 2022, can have implications on future policy work and how sanctions should be 
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conducted in the future. Good, smart and precise sanctions reducing the trade flow between 

the countries can be essential to reduce conflict and war in Europe.  
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Appendix 

A1  Timeline over important events and implemented 
sanctions 

Following is a timeline (until September 2022) of important events related to the imposed 

sanctions. Highlighted parts include imposed sanctions from EU and Russia.  

November 21, 2013: Former Ukrainian President Yanukovych suspends trade and 

reject the association agreement with the EU. Signaling stronger 

economic ties to Russia. (Walker, 2023) 

Nov 2013- Feb 2014: Protest against the Ukrainian government, with especially 

violent clashes between 18-22 February leading to several 

fatalities (Walker, 2023). 

March 17, 2014:  The EU and the US impose sanctions related to travel and a 

freeze of assets on Russian and Ukrainian officials after a 

referendum about joining Russia in Crimea (Walker, 2023). 

March 21, 2014: President Putin formally announces Russian annexation of 

Crimea (Walker, 2023). 

June 23, 2014: The EU adopts an import ban on goods from Crimea (Council 

of the European Union, 2023c). 

August 1, 2014:  Increase in EU sanctions against Russia, includes a halt on 

exports of equipment for Russian oil companies, exports of all 

weapons on the EU weapons list and dual use goods or 

technology for military use (NTB, Sundberg, Gjendem, & 

Lorentzen, 2014). 

August 7, 2014:  Russian import embargo on fruits, vegetables, meat, fish and 

milk products from Norway, the US, the EU, Australia, and 

Canada (NTB, Sundberg, Gjendem, & Lorentzen, 2014). 
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September 2014: The first Minsk agreement on prisoners’ exchanges, withdrawal 

of heavy weapons and deliveries of humanitarian aid, between 

Ukraine and separatists in Eastern Ukraine. The agreement later 

broke down (Reuters, 2022a). 

February 2015:  The second Minsk agreement between the Organization for 

Security and Cooperation in Europe, Russia, Ukraine, and 

leaders of two separatist regions. The agreement included, for 

instance, a ceasefire, withdrawal of heavy weapons, and 

restoration of Ukraine’s control over the state border (Reuters, 

2022a). 

April 2021: Tension increases between Ukraine and Russia as 110 000 

Russian soldiers have been located near the border to Ukraine. 

Weeks later, the Russian Defense Minister Shoigu announces a 

redeploy of the forces, averting concerns of renewed fighting 

and crisis (Walker, 2023).  

November 13, 2021:  Once again, tension increases as nearly 100 000 Russian soldiers 

have been located near the border to Ukraine (Walker, 2023). 

February 10, 2022:  A large joint military exercise between Russia and Belarus is 

launched near border between Belarus and Ukraine. It is 

supposed to continue until February 20. (Walker, 2023) 

February 23, 2022:  First package of EU sanctions includes restrictions on 

individuals and Russian access to capital and financial markets 

and services in the EU (Council of the European Union, 2023d). 

February 24, 2022:  President Putin announces Russian military action towards 

Ukraine. War of aggression against Ukraine begins (Council of 

the European Union, 2023d). 

February 25, 2022:  Second package of EU sanctions includes restrictions on 

individuals (etc. Vladimir Putin), visa facilitation provisions and 
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sanctions on the energy, technology, finance, and transport 

sectors (Council of the European Union, 2023d). 

Feb 28 and Mar 2, 2022: Third package of EU sanctions includes a SWIFT ban for 

seven Russian banks, ban on transactions with the Russian 

Central Bank, closure of airspace over the EU for Russian 

aircrafts, and suspension of state-owned broadcasters Sputnik 

and Russia Today (Council of the European Union, 2023d). 

March 15, 2022:  Fourth package of EU sanctions includes a ban on exports of 

luxury goods, a ban on import of iron and steel from Russia, and 

prohibition on new investments in Russian energy sector 

(Council of the European Union, 2023d). 

March 31, 2022:  Putin demands foreign purchasers of Russian gas to pay with 

Russian rubles, boosting the currency. This would imply that 

foreigners must open accounts in Russian banks. (Nasr & 

Trevelyan, 2022). 

April 8, 2022:  Fifth package of EU sanctions includes a ban on exports of jet 

fuel, a ban on imports of seafood, cement, wood, liquor and coal 

from Russia, and a closure of ports in the EU for Russian vessels 

(Council of the European Union, 2023d). 

May 3, 2022: The Russian countersanctions against sanctioning states. 

Includes prohibition of export of raw materials to individuals 

and entities on a sanction list that was to be announced 

(Faulconbridge, 2022) 

June 3, 2022:  Sixth package of EU sanctions include a ban on imports of 

crude oil and refined petroleum products (with a phase out 

period on 6 and 8 months), with some exceptions, and an 

increase in banks subjected to the SWIFT ban and Russian 

broadcasters suspended in the EU (Council of the European 

Union, 2023d; Council of the European Union, 2022). 
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July 21, 2022:  The “maintenance and alignment” EU sanction package 

includes a ban on imports of Russian gold and increased control 

of export of dual-use goods (Council of the European Union, 

2023d). 

September 2022: Referenda on voting for the occupied areas of Donetsk, Luhansk, 

Zaporizhzhia and Kherson, to join the Russian Federation 

(Reuters, 2022d). 
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A2 VIF Test for Multicollinearity 

VIF test checks for multicollinearity in the estimated models. Values higher than 10 indicate 

high multicollinearity in the models.  

Variables VIF score 

logGDP.Russia 21.187866 

logGDP.Partner 7.043840 

logDistance 2.130966 

Period1 1.305773 

Period2 1.306622 

Period3 4.367417 

Period4 3.393820 

Period5 3.174404 

Covid 1.225602 

CPI 9.713957 

Exch.Partner 12.094626 

Quarter2 3.383229 

Quarter3 10.938929 

Quarter4 23.298917 

Table 1111: VIF scores 
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A3 Breusch-Pagan tests for heteroskedasticity 

The Breusch-Pagan (BP) test checks for heteroskedasticity in the estimated models. The null 

hypothesis for the BP test is homoscedasticity, therefore, a p-value lower than 5 percent 

signifies that the null hypothesis homoscedasticity can be rejected. Hence, heteroskedasticity 

exists in the models.  

Estimated model P-value Conclusion 

Breusch-Pagan tests for fixed effects models from table 3 

Total trade 0.02365 Heteroskedasticity 

Imports 0.008691 Heteroskedasticity 

Exports 0.00009034 Heteroskedasticity 

Breusch-Pagan tests for fixed effects models from Error! Reference source not found. 

Total trade 0.000000000007858 Heteroskedasticity 

Imports 0.00000000000445 Heteroskedasticity 

Exports 0.0002222 Heteroskedasticity 

Breusch-Pagan tests for fixed effects models from Table 7 

Total trade 0.000000002568 Heteroskedasticity 

Imports 0.00000009619 Heteroskedasticity 

Exports 0.00009758 Heteroskedasticity 

Table 1212: Breusch-Pagan tests for heteroskedasticity 
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A4 Autocorrelation plots 

Autocorrelation plots to check for serial correlation in the estimated models. Lag zero always 

contains a correlation of 1. Subsequent lags above the significant threshold (shown as a dotted 

line) signifies serial correlation in the estimated model.  

Figure 5: Autocorrelation plots for estimated regressions 
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