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Abstract 

Europe is known for being the continent, in which most alcohol is consumed. The amount 

consumed varies across the continent and is highest in the Nordic and Baltic countries. The 

tradition of how alcohol is consumed differs across Europe. Generally, the south of Europe 

consumes alcohol more frequently, but in smaller quantities. While in the north part of Europe 

larger quantities are consumed on fewer occasions, this is also referred to as binge drinking. 

However, this alone is not able to explain the variance in consumption patterns. The purpose of 

this study is to examine the effect of the selected national performance measurements on alcohol 

consumption. The average annual wage, unemployment rate and percentage of GDP spent on 

health expenditure were chosen based on previous research. The price setting on alcohol was 

chosen as a representation of consumption restricting policies. A panel data regression is 

performed on eight countries from the period 2008 to 2017. The results show that there is a 

relationship between the dependent variable's health expenditure and price index and the 

independent variables. More specifically that health expenditure and price indexes have a negative 

relationship with alcohol consumption. Furthermore, in the last chapter future studies and policies 

are suggested.  
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1. Introduction  

 

Throughout all of history, humans have consumed intoxicating substances where alcohol has been 

the most prominent one. Researchers, (Stephens and Dudley, 2004; Carrigan et al., 2015) believe 

that the consumption of fermented fruit (ethanol) was the first form of alcohol that our ancestors 

were introduced to, also being that which created a linking and tolerance for alcohol. In ancient 

Greek and Egyptian culture, alcoholic beverages were believed to be the drink of the Gods. Over 

the centuries, alcohol has been used as a medicine, since it was believed to cure stomach-ache and 

ease the pain of childbirth. 

 

In our age and the society that surrounds us, our relationship with alcohol is ambiguous. On one 

hand, for many, it is associated with having a good time or enjoying life. On the other hand, alcohol 

is associated with trauma and destructive behaviours. Some studies have found that a moderate 

amount of alcohol is beneficial for one’s health. Newspapers seem to be drawn towards writing 

headlines like “7 Health Benefits of Drinking Alcohol” (Bachai, 2013). Besides, recent research 

has shown that moderate alcohol consumption can lead to a decreased risk for cardiovascular 

diseases, for both men and women (The Nutrition Source, 2019). However, it can also be seen that 

after tobacco and high blood pressure, alcohol is the third leading risk factor for diseases in Europe. 

Europe is the region in the world that consumes the largest quantity of alcohol (WHO, 2019). In 

2016, the world average of total alcohol consumption per capita summed up to 6.38 litres while 

the average in Europe was 11.3 litres of pure alcohol, which is almost double the amount. This is 

of great concern since research shows that all risks connected to alcohol consumption – illnesses, 

accidents and overall risky behaviours - increase with the amount of alcohol consumed over a 

lifetime.   

 

UN Sustainable Development Goals for 2030 have recognized excessive alcohol consumption as 

threat to the individuals and collective health. The goals is to improve the prevention and treatment 

of substance abuse and harmful alcohol usage.  As a way of working towards this health goal, as 

stated by WHO (2012) the European Union adopted the European action plan to reduce the harmful 

use of alcohol 2012 – 2020, in which 53 member states took part. This plan of action is meant to 

deal with things such as the availability, advertisement and pricing of alcohol in the European 

countries. Therefore, it is interesting to analyze how countries with different economic 
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backgrounds have particular policies, and how all those differences impact the amount of alcohol 

consumed. As stated by Harris (2019), Baltic countries, more specifically Lithuania, have had a 

leading role in alcohol consumption, considering the countries of the European Union. This, in 

turn, has led to many tragedies, which have encouraged the government to fight this by taking 

some more serious actions. Statistics show that in Lithuania, 13.2 liters of alcohol per capita were 

consumed in 2016, but has decreased to 12.3 l/capita in 2017. On one hand, this is a large drop, 

which shows that the country is moving in the right direction. On the other hand, even though the 

number has dropped, it is still extremely high compared to other countries. The variation in alcohol 

consumed across Europe can be seen in figure 1, where the countries with the largest alcohol 

consumption are mapped as blue and the least amount consumed per capita is yellow. For example, 

the consumption of alcohol in Sweden in 2017 was 7.1 liters per capita (OECD, 2019).  

 

 

Figure 1. Alcohol consumption. Litres per capita (15+) (OECD, 2019) 

WHO’s action plan was introduced in 2012. There was a huge difference between the Nordic and 

Baltic countries in alcohol consumption. For instance, in 2008, Estonia accounted for 14.2 liters 

per capita, while Norway consumed only 6.8 liters per capita (OECD, 2019). Nevertheless, no 

countries have the absolute same economic background, therefore it is important to investigate if 
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better living conditions result in a lower amount of drinking. Variables such as unemployment, 

health expenditure, price index and average annual wages will be used to define living conditions. 

Hence, we will investigate if larger annual wages and unemployment rates have a positive effect 

on alcohol consumption, as well as whether if higher health expenditure and price indexes lead to 

a decrease in the amount of alcohol consumed.  

After the introduction, the variables will be introduced and defined in the theoretical review, where 

the performances of Baltic and Nordic countries will be presented as well. Also, the different 

regulations, as well as policies regarding alcohol consumption, will be described. Afterwards, the 

sources of the data will be provided along with the definitions of variables and the descriptive 

statistics. Next, the empirical model and the correlation matrix will be introduced in the 

methodology section. After this results of the regression are presented and analyzed. Following 

this will be the discussion part, where the results will be related to the theoretical background and 

previous research. In the end, it will be concluded whether differences in the economic background 

do influence alcohol consumption in the chosen countries. To finish, suggestions will be provided 

for further research. 

 

2. Literature Review  

 

This chapter provides an overview of theories and models that form a theoretical framework. The 

reasoning behind the rational choice theory and how it affects the theories provided will be 

explained as well. The reasoning behind the rational choice theory and how it affects the theory 

provided will be explained as well. Furthermore, we try to explain how the selected variables, 

average annual income, unemployment, regulations and policies as well as healthcare expenditures 

are affecting alcohol consumption.  

2.1 Rational choice  

Many economic theories are built on the assumption of rational choice theory. The rational choice 

theory implies that an individual always chooses the most rational and logical option that leaves 

them better off and minimizes their personal losses. This means that the individual is assumed to 

have perfect information about the options presented to them and chooses the option that results 

in the highest utility. Some economists use the financial term Homo Economics to describe a 
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rational human being. Whether alcohol consumption is rational or not depends on the individual’s 

utility. This means that the choice to occasionally consume alcohol might be a rational choice for 

some individuals but not for others. Those who suffer from alcoholism are often not consuming 

alcohol rationally. The preferences regarding quantity versus quality might shift when the 

disposable income changes for an individual. If the income decreases one might choose a cheaper 

alcoholic beverage than the person had before (Wittek, 2019). 

2.2 Average annual wage 

Assuming that the rational expectations theory model is true and that individual consumes within 

their own utility level, one would think that the propensity to consume alcohol would be evenly 

distributed over the economical spectrum. However, this is not the case, since multiple studies 

show that alcohol consumption is negatively related to income (Cerdá et al., 2011; Ettner, 1997; 

Edgar et al., 2005). The social capital of a individual matters in the case of their economic situation 

and relations to drinking patterns. A report conducted by WHO (2019) points out that socio-

economically vulnerable communities are more exposed to the harm of alcohol than the better-off 

communities. Therefore, communities with lower income, in general, are more vulnerable to the 

harms of alcohol. The income level and social capital are both factors that can lead to increased 

alcohol consumption and riskier behaviour. This means that policies, targeting income and 

unemployment can lead to healthier consumption pattern. In the study conducted by Cerdá et al., 

(2011) evidence was found that lower income groups have greater odds of having heavy to 

moderate drinking patterns. This is consistent with the findings of the stress-vulnerability model. 

This model explains that the main reason behind alcohol consumption is sociological and that the 

largest contributor to alcohol is stress caused by different social factors such as job loss, mental or 

physical illness, financial struggles or loneliness. However, a higher income level is seen to be 

associated with regular consumption of alcohol but in smaller quantities at a time. Reasons behind 

drinking patterns for the high-income selection group could be that the social norms of when to 

consume alcohol are strong as well as the shame associated with losing one’s employment.  

  

The research done by Cerdá et al. (2011) shows that an individual with a previous history of low 

income, whom today has a higher income, is at a greater risk of having a risky relationship with 

alcohol compared to an individual that is of the same income level but has not had a history with 

a lower income. Alcohol consumption among young teenagers (11, 13- and 15-years olds) is more 
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likely to be higher in countries with high income inequality compared to countries with low income 

inequality. 13-year olds were 123 percent more likely to drink five to six times a week or more 

than their counterpart in low inequality countries. According to Elgar et al. (2005), the 

consumption of alcohol among 11 and 13-year olds is significantly high in high income inequality 

countries but there was no significant difference for 15-year olds. This can be explained by the 

social pressure that older adolescent's experience from their peers to consume alcohol. The use of 

alcohol as a stress relief among younger teenagers might be more prominent in countries with high 

income inequality.   

 

Cerdá et al. (2011) present evidence that there is a higher risk of excessive alcohol consumption 

as well as abstinence among low income groups compared to moderate. There is also a higher risk 

for excessive alcohol consumption and abstinence if the individual has had a low income 

previously in life. 

2.3 Unemployment  

A person is classified as unemployed if they are actively searching for a job without being 

successful in finding one, as unemployed you are outside of the labour force. The unemployment 

rate is a good indicator of the country´s current economic situation. A low unemployment rate 

indicates that the economy is producing at its maximum output and that all resources are being 

used. High unemployment means that the economy is not reaching its full potential both in 

production and consumption. An unemployed individual cannot consume as they would have if 

they were employed, leading to less money in circulation. A low unemployment rate could also 

mean that the economy is overheated and that there is a risk for an oncoming recession. The 

unemployment rate is calculated by dividing the number of people unemployed by the total labour 

force and then multiplying the result with 100 to get the metrics in percentage (Gärtner, 2016).  

  

Popovici and French (2013) suggest that light to moderate alcohol consumption decreases during 

a macro-economic recession, but the data does not show whether the heavy drinkers are increasing 

or decreasing their consumption. This is problematic since binge drinking stands for the largest 

economic and social cost. They continue to say that alcohol consumption is increasing slightly 

after a recession.   
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The empirical results presented by Dee (2001) show that there is an eight percent increase of the 

risk of binge drinking when the unemployment rate increases by five percent. Popovici and French 

(2013) also state that an increased risk of increased alcohol consumption could stem from longer 

continuous periods of unemployment. They furthermore suggest that short-term unemployment 

leads to a reduction of alcohol consumption, but long-term unemployment leads to heavier 

drinking patterns. Evidence shows that stress caused by for example unemployment or financial 

struggles is correlated to increasing consumption of alcohol (Dee, 2001).  

  

Virtanen et al., (2016) examined the relationship between unemployment of teens with trajectories 

of alcohol consumption in adulthood. It was found that recent exposure to unemployment can be 

associated with heavy alcohol consumption. Unemployment during the last year has had a larger 

impact on alcohol consumption and binge drinking than if the individual had been unemployed 

sometime during the last 12 years. Unemployment for a longer than 12 months period increases 

the risk of binge drinking according to Dee (2011).  

  

Ettner (1997) means that there are two perspectives one can have when analysing the relationship 

between alcohol consumption and unemployment: the economic and sociological point of view. 

The economic perspective would predict that alcohol consumption would decrease when 

unemployment is increasing. Higher unemployment rates mean less national output. Disposable 

income would decrease and if the consumer views alcohol as an inelastic good the population 

would direct their spending’s towards more important goods or replaced by a cheaper product with 

a lower quality. With an increased risk of losing one´s job, one could believe that the employee’s 

alcohol consumption would decrease to limit the possibility to behave inappropriately at the 

workplace or not performing at one´s highest level. Less allocating income and more leisure time 

are associated with unemployment, less money to spend which should lead to less money spent on 

alcohol according to the rational expectation theory. Higher unemployment also means that a 

larger portion of the population needs income subsidies. 

 

The sociological perspective on the relationship between unemployment and alcohol consumption 

focuses on the social aspects of losing one´s job. The placement of work can give purpose, social 

interactions, social status and structure. When an individual loses these identity markers it causes 

stress. The additional leisure time from losing one´s job is unlikely to be the cause of increased 
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alcohol consumption, but the stress factor of losing one´s job is the major contributing factor for 

increased alcohol consumption. Interestingly, excessive alcohol consumption is likely to lead to 

unemployment (Ettner, 1997).  

  

Popovici and French (2013) support that stress caused by social and financial pressure, shame and 

mental strain can increase the daily consumption of alcohol and increase binge drinking and 

alcohol dependence. When comparing the consumption of alcohol between the genders, males are 

three times more likely to binge drink compared to females. Yet, the higher risk of increased 

alcohol consumption while unemployed is found in both genders according to Dee (2001). 

2.4 Regulations and Policies 

It is interesting how Sweden went from being one of the leading countries with the highest alcohol 

consumption, since the middle of the 1990s to becoming one of the top countries in which the least 

amount of alcohol is consumed in Europe (Ekström and Hansson, 2011). This is a perfect example 

of how the appliance of regulations can make a huge difference. According to Hertog (1999) a 

regulation is the use of legal instruments that help achieve the goals of social and economic 

policies. This can mean that organizations or the society itself might be required to obey the 

conduct from the government, such as using preset prices or being able to supply only certain 

goods. In the case of Europe, which accounts for the highest amount of alcohol consumed, 

restrictions had to be made, which is why the European action plan of 2012-2020 was introduced.  

This might be one of the most important factors that has influenced the amount of alcohol 

consumed, so it is important to understand how it varies within the European countries (WHO, 

2012). Therefore, in the next subsections, three of the main policies and regulations for alcohol 

consumption will be presented and then compared between the Nordic and Baltic countries.   

2.4.1 Availability of alcohol 

Babor (2010) indicates that the demand for alcohol increases as it becomes more accessible. 

Factors that decide the availability of alcohol include the legal age of drinking, number of sales 

retails and their working times. To begin with, the first differences in laws can be observed between 

the Nordic and Baltic countries when it comes to the legal age of drinking. As stated by WHO 

(2018), in 2016, the legal age for buying any type of alcohol in all the Baltic countries was 18, 

which is the most common age throughout the European Union. However, in the Nordic countries, 

the situation will be quite different with the exception of Denmark. In Denmark, lower percentage 
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(up to 16.5 percent) alcohol is sold to customers older than16 and strong liquids to those, older 

than 18. But in the rest of Nordic countries, low percentage alcohol is allowed from the age of 18, 

and for strong drinks such as spirits, the legal age is twenty (WHO, 2012). 

The other factor of the access to alcohol is the number of stores in which alcohol is sold, along 

with its opening hours. This is where a big difference between the elected countries for this study 

can be seen. According to data from WHO (2018), in all three Baltic countries’, anyone who owned 

a retail license could sell alcohol. This means that even though there were specific stores for 

alcohol, all of it could also have been found in any grocery store.  Because of this, alcohol could 

have been bought from the early morning up till the night, making it easily accessible. In the Nordic 

countries (apart from Denmark), most alcohol is accessible only in monopoly stores. The best 

example of this is described by Ekström and Hansson (2011), who explain that Sweden was the 

first country to introduce self-service alcohol monopoly, Systembolaget, in 1991. This is still the 

only store where customers can purchase alcohol beverages that contain higher than 2.25 percent 

of alcohol up until today. In addition to that, the working hours are quite strict. For example, on 

weekdays it is open until 7 pm, on Saturday only until 3 pm and it is closed on Sunday, which 

seems to be a similar case in all the Nordic countries. 

Despite the difference in the accessibility restrictions in 2016, the European Action plan seems to 

be having a positive impact on the Baltic countries. As said by Astrauskiene (2017), in Lithuania, 

the government has applied some new laws for alcohol selling since the first of January 2018. 

Although it is still accessible in any grocery store, the hours were restricted. Thus, instead of 

having the alcohol sold for 14 hours per day, it was reduced to ten hours per day from Monday to 

Saturday, and only from 10 am till 3 pm on Sunday. In addition to this, the legal minimum age for 

buying alcohol was raised to 20 instead of 18. These changes might explain the slow changes in 

the drinking patterns in Lithuania.   

2.4.2 Prices 

 

When factors, such as wages and the cost of other products are held constant, an increase in alcohol 

prices leads to a reduction in alcohol consumption. This assumption, made by Chaloupka, et al 

(1970), is in line with an economic law called the demand curve that is downward sloping, which 

shows that as a product’s price rises, the quantity demanded drops. The inequality of prices 

throughout Europe has been presented by Harris (2019), where the alcohol price index relative to 
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the rest of European Union and living costs are compared. This data for the eight chosen countries 

are presented in Figure 2.  Overall, the price index has been rising in most countries over the last 

couple of years, which is most likely the result of increasing taxes. 

 

Figure 2. Price index for alcohol. (EU average=100) (Eurostat, 2019). 

 

The Nordic countries have the highest alcohol prices (2018), where Iceland and Norway have a 

huge lead compared with the rest of the countries. As for Baltic countries, even though they do not 

charge the lowest prices in Europe, they are still relatively low compared to Nordic countries. 

However, a huge change can be observed in Estonia, where the price index has increased to quite 

a high position, compared to Latvia or Lithuania. Harris (2019) states that it is due to the high 

alcohol prices in Finland, which encourages Finns to import alcohol beverages from Estonia. This 

pushed Estonia to increase the taxes on alcohol, which is assumed to lower the amount of alcohol 

consumed in the country (Österberg, 2019). Though when analyzing exports and imports of hard 

liquor, none of the Baltic countries are even in the top five European exporting countries. For 

example, Lithuania accounts for a relatively low percentage of exports (0.18 percent) from the 

chosen eight countries, even though the price index is the lowest one. In comparison, Sweden 

accounts for 1.9 percent. As of imports, only Latvia is in the top ten European countries, summing 

up to only 1.1 percent (Simoes and Hidalgo, 2011). However, this data is not as applicable to this 

study, since there is no information on whether the statistics consider personal purchases.  
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Therefore, it can be concluded that the amount of alcohol trade between countries does not play 

that big of a role in the amount of alcohol consumed. 

2.4.3 Advertisement 

Marketing of alcohol plays an important role in how much people drink and may have an even 

bigger effect on heavy drinkers. Nowadays, promotion of alcohol can be done through cultural and 

sports activities, internet or podcasts. Yet, each country has different patterns of advertisement, 

which can also be seen between the Baltic and Nordic countries (WHO, 2012). According to 

OECD (2018), in 2016, all the Nordic countries had most of the marketing strategies banned. Thus, 

consumers do not receive promotions of any type of alcohol, especially spirits. Furthermore, a 

consumer will not find any advertisements on the streets that publish discounts on beverages, since 

reductions on prices do not exist for alcohol. In comparison, Baltic countries, as of 2016, have not 

had such strict laws for alcohol. Hence, people can find different deals for beverages on the internet 

or even billboards, which promote popular brands or even discounts. However, it is important to 

mark that changes have been made since the beginning of 2016. In the case of Lithuania, before 

2016, consumers could easily see discounts and price changes on alcohol in grocery stores.  

However, in November 2016, Lithuania's parliament added a new law, which forbids retailers from 

displaying discounts on alcohol. Even though the discounts itself were not banned, it made it more 

difficult for consumers to spot price reductions (Naujokaitytė, 2016). 

2.5 Healthcare Expenditures 

The social welfare and health care sector have a significant impact on financial savings and health 

benefits which can minimize illnesses associated with unhealthy alcohol consumption. 

This requires government leadership and health insurance companies to provide opportunities for 

taking  necessary action. Therefore, investigating health spending, as a percentage of GDP, can 

provide a deeper understanding of how it can influence alcohol consumption.  Health expenditure 

estimates the final purchase of health care products and services, which includes personal health 

treatment and social services. This can be financed differently in countries, depending on their 

economic backgrounds and factors such as income per capita. However, mandatory health 

insurance, government expenditure and private funds are the most common ways (WHO, 2012). 

As stated by Room (2018), in the 1940s, alcoholics could be mostly found in public and mental 

hospitals or local prisons. Since 1945, when the Second World War ended, specialized medical, 

psychological and social services have been growing steadily for people with substance abuse 
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disorders, especially in the wealthier parts of the world (Babor and Stenius, 2018). Specialized 

treatment facilities are often scarce in low-income or low-middle-income countries and general 

health care systems are not equipped to support patients with substance use disorders. Even though 

medication alone is unable to entirely solve the problem of alcohol, it is believed that treatment 

can reduce them.  

 

In Europe, 69 percent of the countries reported that they offer public benefits to people with alcohol 

and drug abuse disorders. Low-income countries are less likely to have a government unit for 

alcohol treatment and a dedicated treatment budget that is separate from the mental health budget 

(WHO, 2018). However, this does not concern the researched countries, since, according to The 

World Bank (2018), all of them are considered as high-income economies. However, there are 

limitations to the data of what percent of health care expenditures is spent on the treatment of 

alcoholism. Therefore, it can only be assumed that as all the researched countries are high income, 

there should be a separate budget for this problem treatment. This means that the higher the health 

expenditure is, the more money is spent on dealing with alcoholism, which should lead to an 

overall decrease in alcohol consumption.  

2.6 Hypothesis 

 

Having said so, the theory does not present any numerical estimates on which independent 

variables have an impact on alcohol consumption, and if they are negative or positive. This is done 

with the help of econometrics which adds empirical data to the theoretical background (Gujarati, 

2013).  The first step to this is to state the hypothesis. To answer the main research questions, 

including all of the variables, the hypotheses are then the following:  

H1: Health expenditure has a negative effect on alcohol consumption. 

H2: Price index has a negative effect on alcohol consumption.  

H3: Unemployment has a positive effect on alcohol consumption. 

H4: Annual average wages have a positive effect on alcohol consumption.  
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 3. Data 

The approach used in this thesis is panel data, meaning that data from multiple years and countries 

are examined. For the model, Sweden, Lithuania, Latvia, Estonia, Norway, Denmark, Island and 

Finland have been chosen to be regressed between the years 2008 to 2017.  

3.1 Data sources  

Lithuania is the world’s largest consumer of alcohol (OECD, 2019) while Sweden has had a history 

of high alcohol consumption in the past, compared to now when the consumption in Sweden is 

below the European average (WHO, 2016). The rest of the Nordic and Baltic countries were 

chosen due to geographic reasons. Most of the theoretical research done on the relationship 

between a person’s economic situation and their consumption of alcohol has been based out of 

income per capita. Wage represents the largest portion of the calculated income per capita and 

therefore, the average annual wage and income per capita will be used as one measurement in this 

thesis.   

 

Previous research suggests that alcohol consumption is affected by macroeconomic pro-cyclical 

patterns (Dee, 2001). An increase in the unemployment rate is a direct consequence of a recession 

and is therefore chosen as a variable in this thesis. Moreover, this thesis also includes health 

expenditure as a variable. A country’s health expenditure shows not only how much a country 

spends on health but also how much is spent on treatment for damage caused by alcohol 

consumption. The more money spent on rehabilitation, the fewer people are stuck in addiction. 

One of the suggested reasons behind Sweden’s decreased alcohol consumption are the restricting 

consumption policies and taxation. Higher prices on alcohol are assumed to decrease consumption. 

The data that is used is collected from the World Bank, OECD and the European Commission. 

3.2 Explanation of variables and expected results 

In the model, the dependent variable is the alcohol consumption, A. It shows how many litres of 

alcohol is consumed per capita in the chosen countries throughout 2008 and 2017. This considers 

consumers who are above the age of 15.  
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The independent variable H shows the percentage of health expenditure as part of GDP. This 

estimates the amount of money that is spent on health care services and products. Social services 

and personal health treatment are included. 

 

In the data, P shows the alcohol price index in each country, throughout the years 2008 and 2017. 

The index is relative to the rest of Europe, where the European average is equal to 100.  

 

The variable U shows the rate of unemployment in the Nordic and Baltic countries. It is calculated 

by dividing the number of people unemployed by the total labour force and in order to get the 

result in percentages, everything is then divided by 100.  

 

Finally, the last independent variable, W is a variable used for showing the annual wages in each 

country. To quantify this, the earned national wage is divided by the employed population. This 

variable is considered the most important one in this research, since it is known for being a big 

factor that impacts a country’s economic performance.  

 

3.3 Descriptive statistics 

In table 1, the descriptive statistics for the variables are displayed. The number of observations is 

80 since eight European countries were compared throughout a period of ten years.  

Table 1. Descriptive Statistics 

Variables A H 

 

P U 

 

W 

 

Mean 

 

9.46 

 

8.21 154.58 

 

8.03 33,342.66 

Median 

 

9.4 

 

8.4 141.55 

 

7.55 38,167.09 

Maximum 

 

14.7 

 

11.13 290.5 

 

19.5 77,704.4 

Minimum 6 

 

5.4 87.8 

 

2.7 8,271 

Std. Dev. 

 

2.47 

 

1.8 56.49 

 

3.75 

 

1,9431.73 

Skewness 

 

0.46 

 

-0.04 0.89 

 

1.07 0.1 

Kurtosis 

 

2.25 1.65 2.75 

 

3.93 1.81 

Observations 80 80 80 80 80 
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In addition, the average amount of alcohol consumed is 9.46 litre per capita, which is lower than 

the European average in 2016 (11.3 litre per capita). And when observing the minimum and 

maximum values, it is possible to notice significant deviations that the countries have between all 

the variables. For instance, the minimum unemployment rate is 2.7 percent, while the maximum 

is 19.5. The minimum health expenditure is 5.4 in Latvia and the maximum being 11.13 in Sweden. 

A huge difference can be seen in the average annual wages, where the minimum is 8,271 euros in 

Lithuania, and the maximum is 77,704.4 euros in Iceland. And finally, the price index reaches its 

minimum at 87.8 and maximum at 290.5. 

 

 4. Methodology 

 

The theoretical model that will be used for building the economic model is:  

𝐴 = 𝑓(𝐻, 𝑃, 𝑈, 𝑊). 

From this, it will be possible to either reject or accept the null hypothesis. The Ordinary Least 

Square method will be used to get the base of the estimations for our regression. Next, for panel 

data, the Fixed Effects and Random Effects Models will be tested. In addition, to check which of 

the models is accurate, reliability tests will be run. Lastly, if there is a sign of heteroscedasticity or 

autocorrelation, the White’s Robust regression will be used to solve this. 

4.1. Empirical model 

In order to test the relationship between income, unemployment, health expenditure, prices and 

alcohol consumption, the panel data method will be used. The empirical model is then the 

following:  

𝐴 = 𝛽0𝐻𝛽1𝑃𝛽2𝑈𝛽3𝑊𝛽4𝑒𝜀 . 

 

Due to multicollinearity issues and based on previous researchers’, natural logs will be used to 

receive the results in percentages (Gujarati, 2003). So, the final version of the model is the 

following:  

 

𝐿𝑜𝑔 𝐴 =  𝛽0 + 𝛽1𝐿𝑜𝑔(𝐻) + 𝛽2𝐿𝑜𝑔(𝑃) +  𝛽3𝐿𝑜𝑔(𝑈) +  𝛽4𝐿𝑜𝑔(𝑊) +  𝜀𝑖. 
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The expected results for the coefficients based on the previously stated hypothesis are then  𝛽1< 0, 

 𝛽2 < 0,  𝛽3 > 0 and  𝛽4 > 0.  

4.2 Econometrics model  

A correlation matrix is used to measure the strength and direction of a linear relationship between 

the chosen variables within a model. The scale varies between negative one and positive one, 

where zero indicates that there is no relationship and one that there is a perfect relationship 

(Gujarati, 2003). The correlation matrices in table 2 show various degrees of correlation between 

all the variables and are based on the empirical model that was presented previously in chapter 4.1.  

Table 2. Correlation matrix  

Correlation  Log (A) Log (H) Log (P) Log (U) Log (W) 

Log (A) 1.00     

Log (H) -0.0333 1.00    

Log (P) 0.2949 0.5695 1.00   

Log (U) 0.6180 0.2201 0.7282 1.00  

Log (W) -0.0188 -0.0495 0.3210 0.1966 1.00 

 

The correlation matrix in table 2 shows no sign of multicollinearity and mainly a positive 

relationship between the variables. The correlation between alcohol consumption, A, and wage, 

W, is negative and weak (-0.0188). Meanwhile, health expenditure, H, has a negative but slightly 

stronger relationship with alcohol consumption (-0.0333) and wages (-0.0495). Unemployment, 

U, and price index, P, has the strongest correlation (0.7282) as well as unemployment and alcohol 

consumption (0.6180). 

There are two main methods for estimating regressions, as reported by Gujarati (2003): OLS 

(Ordinary Least Squares) and ML (Maximum Likelihood). The OLS method was the one selected 

first. It considers, however, that the intercept value of all independent variables remains the same, 

which means that the time variation is not considered. Therefore, the second step is to perform a 

regression of FEM (fixed effects model). Although individual observations may have different 

intercepts over time, this model is considered invariant in time. Nevertheless, adding dummy 

variables would cause the intercept to vary, it could lead to lower degrees of freedom and incorrect 

test conclusions (Gujarati, 2003).  
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The REM (Random Effects Model) is suggested, as Gujarati (2003) questions whether it is 

necessary to add the dummy variables at the cost of degrees of freedom. The next move, therefore, 

was to run this model. Like the other two mentioned above, this is also a model used for panel 

data. It is no longer considered that the coefficients are fixed though. Instead, they are the mean of 

a random, larger-sized sample drawing.   

Next, the Hausman test is used in order to choose which of the two (REM and FEM) models fits 

best. Lastly, the Breusch-Pagan test will be applied in order to test for heteroscedasticity. If it turns 

out to be significant, the White’s Robust regression will be run to fix the problems of the tests and 

give more accurate results (Gujarati, 2003). 

 

 5. Result  

Before running the Hausman test to see which model fits best, the OLS, Fixed Effect Model and 

Random Effect model were used. Therefore, the most two important models are illustrated in Table 

3, with an addition of the White’s Robust regression. Once both the Fixed Effect Model and 

Random Effect model are performed, the Hausman test is applied, in order to select the correct 

model. In our case, this test resulted in a probability of 0.0884 (Appendix C). At a significance 

level of five percent, it is not possible to reject the null hypothesis, which states that the model of 

Random Effects is preferred. However, despite the fact that the results from the Fixed Effects 

Model are considered to be less efficient, the results fit our model much better. In addition, it is 

possible to run the White’s Robust regression on the Fixed Effects Model, which is not possible 

with REM. Thus, the main model used for our research will be FEM.  

The R2 is a percentage measurement that represents the proportion of the variance of the dependent 

variable that is explained by the included independent variables. From this table it can be seen that 

the R-squared is quite high in all of the models. In the Fixed Effects Model, the R-squared is 

0.809690, which means that approximately 81 percent of the variation of the dependent variable 

is explained by the independent variables. The first variable from the table, has a coefficient of 

 -0.354051 and is significant, which means that if health expenditure would increase by one 

percent, alcohol consumption would decrease by around 0.35 percent. The price index results in a 

negative relationship as well, so if it was to increase by one percent, there would be a 0.66 percent 

decrease in the amount of alcohol consumed. 
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Table 3. FEM and REM results 

 

Variables FEM REM WRR   

Constant 5.461018  

(0.0000)* 

3.642247 

(0.0000)* 

 

5.485725 

(0.0000)* 

  

Log(H) -0.354051 

(0.0238)* 

-0.260779 

(0.0242)* 

 

-0.347913 

(0.0320)* 

  

Log(P) -0.660815 

(0.0000)* 

-0.049166 

(0.6909)* 

 

-0.675243 

(0.0000)* 

  

Log(U) -0.001762 

(0.9702)* 

-0.058397 

(0.0694)* 

 

-0.006460 

(0.8966)* 

  

Log(W) 0.076889 

(0.2857)* 

-0.051602 

(0.4863)* 

0.081251 

(0.2826)* 

  

 

N 

R2 

Adjusted R2 

 

80 

0.809690 

0.799540 

 

80 

0.957732  

0.950895 

 

80 

0.741601 

0.825633 

  

* Probability      

 

 

Next, the unemployment rate shows a negative relationship again, meaning that if unemployment 

would increase by one percent, the alcohol consumption would decrease by 0.002 percent. This 

does not match the assumption that was made in the theory part since it was expected that the 

connection would be positive. However, it is not significant, since the probability is higher than 

five percent (0.9702). Therefore, it is assumed that this result might not be reliable.  Finally, annual 

wages as well has a positive relationship, so if it would increase by one percent, consumption of 

alcohol would increase by 0.08 percent. However, as seen in table 3, the last three variables are 
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insignificant and the coefficients are all negative, which does not exactly match the theoretical 

assumptions. Also, table B (see Appendixes) shows that the Durbin-Watson test is between 0 and 

2 (0.176359), which implies positive autocorrelation. Also, to test for heteroscedasticity, the 

Breusch-Pagan test was run (see Appendix D). Since the p-value (0.0000) turned out to be below 

the significance level (0.05), the null hypothesis of homoscedasticity can be rejected, which 

implies heteroscedasticity.  Therefore, in order to address these problems, the White’s Robust 

regression is applied.  

 

The White’s Robust regression is used due to its ability to account for autocorrelation and 

heteroscedasticity. This model is less sensitive to outliers compared to OLS. As a result, 

observations outside of the linear regression may be included which could weaken the strength of 

the results (Eviews, 2019).  

The R2 in this regression is 0.741601, meaning that approximately 74 percent of the dependent 

variable can be explained within the model. The coefficient for health expenditure is – 0.347913 

which means that if everything else stays the same, one percent increase in health expenditure as 

a percentage of national GDP will lead to a 0.348 decrease in alcohol consumption. Price has a 

coefficient of -0.675243 percent which means that a one percent increase in the price of alcohol 

will decrease the consumption of alcohol with 0.675 percent. Both health expenditure and price 

index are significant at a five percent significant level. Unemployment (U) has a coefficient of -

0.006460, which shows that one percentage increases in unemployment levels will decrease the 

consumption of alcohol by 0.006 percent. The last variable, W, has a coefficient of 0.661105. This 

indicates that a one percent increase in average annual wage will lead to an increase in alcohol 

consumption that is 0.661 percent. Neither unemployment nor wages are significant. 

To investigate if the model is normally distributed a histogram (figure 3) is performed. The 

skewness of the model is 0.651110 which mean that the data is moderately skewed and it's not 

symmetric. The right tail is longer and most of the data is to the left, it is positively skewed.  

Kurtosis is 3.666544, which is higher than three which means that it is leptokurtic, meaning that it 

has a wider tail than a normal distribution. The probability of outliners is higher and there is a 

larger risk of broad fluctuations. Jarque-Bera normal distribution test follows the chi-square 

distribution where the degrees of freedom are two. 
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Figure 3. Histogram for White´s Robust standard error regression 

 

 

The hypothesis for Jarque-Bera is that the residuals are normally distributed. The probability is 

0.028247 which is less than α 0.05, indicating that the null hypothesis should be rejected. The 

model is not normally distributed. The sample size is small which could be an indicator that the 

test is not reliable (Gujurati, 2003).  

 

 

 6. Discussion and conclusion  

 

As stated by Anhluyen and Wang (2018), many indicators measure a country's economic 

performance, including unemployment, inflation rate, and real GDP. By analyzing such factors, 

countries can then be classified by categories, such as developed or developing countries. 

However, to completely understand the quality of life and economic situation, a lot of information, 

as well as analysis, is needed. That is why for this research, only four economic indicators were 

chosen, that in this case represent the economic performance of a country.  

 

As Europe accounts for being the continent which consumes the most amount of alcohol, it is 

interesting to analyze the possible causes of this. To find the differences, the amount of alcohol 

consumed in European countries was compared, which led to the decision of comparing Baltic 

countries with Nordic countries. Also, from the gathered information on the economic 

performances of these countries, Baltic countries seemed to have a weaker economy, but a higher 
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amount of alcohol consumed (OECD, 2019). Therefore, the main goal of this research was to find 

whether there is a connection between alcohol consumption and economic performance. Of course, 

time plays a huge part in this as well, since things such as wars or crises can affect economic 

performances. Thus, a period of ten years was applied, of which the beginning was the year of the 

global financial crisis in 2008. Goeij et al., (2015) stated that this event had a large impact on not 

just economic performances, but also on alcohol consumption in the countries involved. As he 

concludes, the economic crisis increased alcohol consumption. 

 

The main variable that was expected to have the largest influence on alcohol consumption is annual 

wages. In the research made by Cerdá et al., (2011), it is stated that the higher wages tend to lead 

to higher alcohol consumption since the amount might be less, but it occurs more frequently. This 

makes sense since a person with low income would most likely not be able to afford to buy alcohol. 

Thus, from the theoretical point of view, annual wages would have a negative effect on alcohol 

consumption, meaning that higher wages lead to an increase in the amount consumed. With the 

help of the Fixed Effects model, it was possible to confirm this, since the result was 0.077. This 

means that if wages increase by one percent, alcohol consumption would increase by 

approximately 0.08 percent. For example, in Iceland wages have been increasing since 2008 and 

alongside, alcohol consumption has been increasing as well (see Appendix F). Meaning that larger 

income leaves more spare money that can be spent on alcohol. However, the probability is 

insignificant, meaning that we cannot completely trust the results. 

 

The second variable was the unemployment rate. Research done by Dee (2001) as well as Popovici 

and French (2013), suggests that long term unemployment leads to higher stress and financial 

struggles. This, in turn, makes individuals depressed, pushing them to find ways to lower their 

emotional problems. Although it is by far not the best decision, many may end up consuming 

alcohol in an attempt to forget about their issues. Based on these assumptions, the result of 

unemployment was expected to have a positive connection with alcohol consumption. However, 

from the Fixed Effects Model, the unemployment coefficient is -0.002, which indicates that if 

unemployment rises, alcohol consumption will fall. Although, as it was discussed before, this 

could be connected to wages, as if more people are left without jobs, less money is owned, which 

perhaps was used before to buy alcoholic beverages. However, the coefficient is not significant, 

therefore cannot be completely trusted, so this variable could influence alcohol consumption in 
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both ways. In Lithuania, the unemployment rate had a huge increase after the economic crisis, in 

the years 2009 to 2012 (see Appendix G). Also, alcohol consumption reached its peak during that 

time as well, reaching 14.7 liters per capita. This pattern is a perfect example of how 

unemployment has a negative impact on alcohol consumption.  

 

Even though medication alone cannot solve the problem of alcoholism, it can lower it with the 

help of medical treatment (Babor and Stenius, 2018). Health expenditure shows how much money 

is spent on this department; thus, it is expected that higher spendings would lead to fewer health 

issues. In the results of the test, health expenditure is a negative coefficient. Therefore, if health 

expenditure was to increase by one percent, alcohol consumption would be expected to decrease 

by almost 0.35 percent. Sweden had the largest amount of money spent on health, compared with 

the other 7 countries observed in our research. Furhermore, the level of alcohol consumption was 

almost the lowest in 2017 (after Norway), which shows that health expenditure does have a positive 

effect on alcohol consumption.  

 

It seems logical to think that a lower price for a good would raise the demand for it. This was also 

stated by Chaloupka, et al (1970), who explained that because of this, a higher price index for 

alcohol would lead to lower demand for it. Since the price index was the only variable that could 

be presented statistically, it was the chosen one to reflect policies. The results received from the 

test show a negative relationship between the two variables. Thus, to interpret it, if the price index 

was to increase by one percent, alcohol consumption would fall by almost 0.66 percent. A strong 

relationship can be seen in the case of Norway. Alcohol prices have been the highest up until 2016 

in this country, while the amount of alcohol consumed has stayed the lowest for all ten years. This 

is a perfect example of how strict policies for alcohol consumption have a positive effect, and 

therefore decrease the amount demanded. This is interesting considering the status report published 

by WHO which claims that the European countries that did not manage to decrease negative 

consequences caused by alcohol were low in pricing policies (WHO, 2019).  

 

The result presented is not exactly in line with the expectations, this could be explained by the 

limitations in this research. To begin with, the number of observations was only 80, which is not 

that large. This was mainly due to the limitations of statistical data for the variables since it was 

only provided for the 10 years' period that was used. However, to try to fix this, OECD was 
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contacted, as it was the main source of the collected data, yet no response was given. Another 

limitation was the chosen countries. Because there were only eight of them, it was not possible to 

get a broader image of the results. On top of this, there was no information on what part of the 

health expenditure is applied to solve the problem of alcoholism. Therefore, it is more of an 

assumption that was made, rather than quantitative exact data. In addition, the limit of only having 

four variables to represent the economic performance of a country was by far not enough.  

 

To get more accurate results, the research could be broader. Firstly, the sample size could be much 

larger, which can be achieved by expanding the timeline or by comparing more countries. Perhaps, 

since Europe consumes the most alcohol in the world, it might be interesting to compare it to other 

continents. Also, even though alcohol is assumed to be problematic, there are many drug addicts 

out in the world. It would be interesting to investigate whether economic performances have an 

impact on that as well and if the effects are stronger than on alcohol consumption. As for the 

variables, which account for the economic performance, more could be added, which would make 

the research more detailed. For example, adding dummy variables for the regulations and policies 

could be a great idea, since they play a big role in how alcohol is seen as a good. Another interesting 

factor that could be analyzed in further studies could be the connection between alcohol 

consumption and recessions. Recessions lead to many issues in economic performances, which as 

well affects the way of life for citizens. Thus, adding a dummy variable for a recession might give 

a better understanding of the pattern of alcohol consumption, especially if the timeline for 

comparison would be expanded.  
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 Appendix  

 

Appendix A: Random Effects Model 

Cross-section random effects test equation:    

Dependent Variable: LOG(A)      

Method: Panel Least Squares      

Date: 11/08/19   Time: 10:32      

Sample: 2008 2017      

Periods included: 10      

Cross-sections included: 8      

Total panel (balanced) observations: 80    

          

          

Variable  Coefficient  Std. Error  t-Statistic  Prob.    

          

          

C  3.642247  0.518557  7.023813  0.0000  

LOG(H)  -0.260779  0.113118  -2.305372  0.0242  

LOG(P)  -0.049166  0.123133  -0.399292  0.6909  

LOG(U)  -0.058397  0.031650  -1.845077  0.0694  

LOG(W)  -0.051602  0.073710  -0.700064  0.4863  

          

          

  Effects Specification      

          

          

Cross-section fixed (dummy variables)    

          

          

Root MSE  0.053041      R-squared  0.957732  

Mean dependent var  2.213472      Adjusted R-squared  0.950895  

S.D. dependent var  0.259619      S.E. of regression  0.057531  

Akaike info criterion  -2.735511      Sum squared resid  0.225066  

Schwarz criterion  -2.378207      Log likelihood  121.4204  

Hannan-Quinn criter.  -2.592258      F-statistic  140.0716  

Durbin-Watson stat  0.516815      Prob(F-statistic)  0.000000  
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Appendix B: Fixed Effects Model 

          

Cross-section fixed effects test equation:    

Dependent Variable: LOG(A)      

Method: Panel Least Squares      

Date: 12/01/19   Time: 12:04      

Sample: 2008 2017      

Periods included: 10      

Cross-sections included: 8      

Total panel (balanced) observations: 80    

          

          

Variable  Coefficient  Std. Error  t-Statistic  Prob.    

          

          

C  5.461018  0.420916  12.97414  0.0000  

LOG(H)  -0.354051  0.153439  -2.307442  0.0238  

LOG(P)  -0.660815  0.077523  -8.524137  0.0000  

LOG(U)  -0.001762  0.046990  -0.037504  0.9702  

LOG(W)  0.076889  0.071506  1.075270  0.2857  

          

          

Root MSE  0.112548      R-squared  0.809690  

Mean dependent var  2.213472      Adjusted R-squared  0.799540  

S.D. dependent var  0.259619      S.E. of regression  0.116239  

Akaike info criterion  -1.405882      Sum squared resid  1.013356  

Schwarz criterion  -1.257006      Log likelihood  61.23529  

Hannan-Quinn criter.  -1.346193      F-statistic  79.77337  

Durbin-Watson stat  0.176359      Prob(F-statistic)  0.000000  
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Appendix C: Hausman Test 

Correlated Random Effects - Hausman Test    

Equation: Untitled      

Test cross-section random effects    

          

          

Test Summary  

Chi-

Sq. Statistic  Chi-Sq. d.f.  Prob.   

          

          

Cross-section random  8.087563  4  0.0884  

          

          

 

 

  

 

  

Appendix D: Breusch-Pagan test 

Lagrange multiplier (LM) test for panel data  

Date: 12/01/19   Time: 14:12    

Sample: 2008 2017      

Total panel observations: 80    

Probability in ()      

        

        

Null (no rand. effect)  Cross-section  Period  Both  

Alternative  One-sided  One-sided    

        

        

Breusch-Pagan   142.4420   4.185569   146.6275  

  (0.0000)  (0.0408)  (0.0000)  
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Appendix E: White’s Robust Regression on FEM 

  

Dependent Variable: LOG(A)      

Method: Robust Least Squares      

Date: 12/01/19   Time: 12:28      

Sample: 2008 2017      

Included observations: 80      

Method: M-estimation      

M settings: weight=Bisquare, tuning=4.685, scale=MAD (median centered)  

Huber Type I Standard Errors & Covariance    

          

          

Variable  Coefficient  Std. Error  z-Statistic  Prob.    

          

          

C  5.485725  0.445125  12.32401  0.0000  

LOG(H)  -0.347913  0.162264  -2.144116  0.0320  

LOG(P)  -0.675243  0.081982  -8.236518  0.0000  

LOG(U)  -0.006460  0.049692  -0.129995  0.8966  

LOG(W)  0.081251  0.075619  1.074479  0.2826  

          

          

  Robust Statistics      

          

          

R-squared  0.754684      Adjusted R-squared  0.741601  

Rw-squared  0.825633      Adjust Rw-squared  0.825633  

Akaike info criterion  58.64002      Schwarz criterion  74.15503  

Deviance  0.941522      Scale  0.134244  

Rn-squared statistic  284.4428      Prob(Rn-squared stat.)  0.000000  
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Appendix F: Graph for changes in wages and alcohol consumption in Iceland. 

 

 

 

Appendix G: changes in unemployment and alcohol consumption in Lithuania. 
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Appendix H: Litres of alcohol consumed per capita 
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