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Abstract 

In this thesis I evaluate the impact of an experiment with free sales of strong beer in 

two Swedish counties that took place in the 1960s. I do this by studying adult 

earnings of persons in utero during the experiment. My data includes date and place 

of birth and allows me to evaluate the impact of the experiment using a difference-in 

differences methodology, comparing earnings across cohorts and counties. Since the 

availability of alcohol increased most heavily for persons under the age of 21, and 

male fetuses are less physiologically robust than female fetuses, I choose to study 

persons born by mothers younger than 21 separately and also estimate the impact of 

the experiment separately for men and women. I find that persons born by mothers 

under the age of 21 during the experiment have lower average earnings than persons 

born before the experiment, and that the impact is larger on men. My results indicate 

that the experiment has led to adverse effects on adult earnings, probably caused by 

the prenatal alcohol exposure’s negative impact on fetal development. This means 

that alcohol consumption have long-term consequences that represent large costs to 

society. Since these costs are generally disregarded when evaluating the cost of 

alcohol consumption, society’s cost of alcohol is probably higher than usually 

estimated.  

 

Keywords: Prenatal Alcohol Exposure, Fetal Development, Alcohol Consumption, 

Alcohol Policy, Strong Beer, Earnings, Difference in Differences 
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1. Introduction 

 

When evaluating the cost of alcohol consumption, research usually deals with short term 

consequences like production losses and increased costs for health care, social services and 

criminality. By using these kinds of costs, Jarl et al (2006) calculated the cost of alcohol 

consumption in Sweden to 20.3 billion SEK (about one percent of GDP) in 2002. Since long-term 

consequences not are considered I believe that the true cost of alcohol consumption is even 

higher. Research has shown that maternal alcohol consumption during pregnancy may have 

harmful effects on the fetus and has been demonstrated to be associated with several negative 

effects on the offspring. Most consequences of prenatal alcohol exposure are possible to identify 

immediately after birth, or during childhood. This may however not be the case with all 

consequences; the effects of prenatal alcohol exposure could affect the child not only during 

childhood but also have an adverse effect on the individual’s adult outcomes.  

 Even if there exists an associational relationship between prenatal alcohol exposure and 

child development that is rather well established, it is not clear if the relationship is causal or if it 

depends on underlying unobservable characteristics correlated with both alcohol consumption 

during pregnancy and subsequent poor child development. It may be these unobserved 

characteristics, rather than the prenatal alcohol exposure itself, that causes the children to develop 

less successfully. The issue of interest in this thesis is the relationship between prenatal exposure 

to alcohol and fetal development. To examine this I estimate the causal effect of an experiment 

with free sales of strong beer in two Swedish counties on adult earnings of children who were in 

utero during the experiment.  

 The experiment with free sales of strong beer was started in November 1967 in the two 

counties Göteborgs- och Bohuslän and Värmland. The original intention was that the experiment 

was going to continue until the end of 1968, but because of excessive alcohol consumption, 

especially among youth, it was discontinued prematurely in the middle of July 1968. Since the 

experiment was limited to two counties its impact on earnings should be limited to individuals 

born in these counties during the experiment. I have data on earnings in 1999 for all person 

registered in Sweden. Since the data includes date and place of birth it allows me to evaluate the 

impact of the experiment using a difference-in differences methodology, comparing earnings 

across cohorts and counties. Since the availability of alcohol increased most heavily for persons 

 4



under the age of 21 (the details about the experiment is described in chapter 3), I choose to study 

persons born by mothers younger than 21 separately. Since it has been shown that male fetuses 

are less physiologically robust than female fetuses1, I also estimate the impact of the experiment 

separately for men and women.   

 The results from my study show that persons born by mothers under the age of 21 during 

the experiment have lower average earnings than person born before the experiment. I find that 

men born in the experimental counties during the first half of 1968 earn 28.33% less than men 

born one year earlier. My interpretation of these results is that prenatal alcohol exposure leads to 

adverse effects on adult earnings, probably caused by the alcohol exposure’s negative impact on 

fetal development. This means that alcohol consumption have long-term consequences that 

represent large costs to society. Since these costs are usually disregarded when evaluating 

society’s cost of alcohol consumption, the true cost of alcohol is probably substantially higher 

than usually estimated.  

 The rest of this thesis is laid out as follows. Section 2 gives some background information 

about the Swedish alcohol control system, section 3 describes the experiment and gives a 

theoretical and empirical background to why it could affect child outcomes, section 4 describes 

the empirical strategy I use to evaluate the impact of the experiment, section 5 describes the data, 

section 6 presents and discusses results, and section 7 presents the conclusions.  

 

2. Background 

 

Alcohol sales in Sweden are heavily restricted with the state operating a monopoly for the sales 

in package form of all spirits, wine and strong beer. The only alcoholic beverages allowed to be 

sold outside the state-owned alcohol retail-monopoly Systembolaget are those containing less 

than 3.5% alcohol by volume.  

 One reason for the strict alcohol policy in Sweden is the fact that the country historically 

has experienced large problems with alcohol abuse2. The serious problems started in the 19th 

century and the main reason for this was the decision at end of the 18th century to let home-

                                                 
1 See for example Hassold, Quillen & Yamane (1983) 
2 Large parts of this section  are based on information published on Systembolaget´s webpage 
http://www.systembolaget.se/Applikationer/Knappar/OmSystembolaget/Systembolagshistoria.htm, Nov 11 2006 
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distilling become totally free. All persons were free to distill as much as they wanted, and anyone 

who produced his own spirits was also allowed to sell it to others. This deregulation resulted in 

the historically highest consumption of alcohol ever in Sweden. The average consumption of the 

total population (children included) was 45 liters of liquor per person and year. The drinking was 

soon considered a gigantic threat to the public health, and the reactions were numerous. A 

temperance movement was established, and in 1860 distillation for private consumption was 

prohibited. The production of spirits was taken over by private companies that soon came under 

state control. The alcohol control system became harder and harder, and in 1919 a system with a 

ration book, the motbok, was introduced in the whole country. This system allowed the holder to 

purchase a limited quantity of alcohol each month. The government’s attitude on alcohol was 

hard and it was close that alcohol was totally prohibited; in 1922 a referendum was held about 

total prohibition and the vote for prohibition was 49%. This hard attitude on alcohol maintained 

until 1955 when the abolishment of the motbok started a loosening up of the control system. This 

led to an immediate large increase in the population’s level of alcohol consumption. In one year 

the sales of alcohol increased with 25% and the drunkenness misdemeanors were doubled.  

 During the 50 years that has passed since the abolishment of the motbok the drinking 

pattern in Sweden has radically changed. As mentioned above Sweden has traditionally belonged 

to the “spirits-drinking countries”, but during the last 50 years the consumption of spirits has 

decreased substantially while the consumption of wine and beer has increased (Leifmann 2001). 

The dominant alcoholic beverage is nowadays the strong beer that accounts for 29% of the total 

alcohol consumption (Folkhälsoinstitutet 2005). The change in the drinking pattern is partly 

explained by government policies. One example of such a policy is the introduction of the 

medium-strength beer. The current limit of maximum 3.5% alcohol by volume has applied since 

1977. Prior to 1965 the limit was also 3.5% but this year the state introduced medium-strength 

beer with maximum alcohol content 4.5% by volume, and allowed it to be sold in grocery stores. 

The reason for this was concerns about too high consumption of spirits and the purpose of the 

introduction was to encourage consumption of beverages with lower alcohol content. The 

consequence of the introduction was a sharp increase in beer consumption. The authorities were 

worried about the increased alcohol consumption, particularly since the reports said that the 

increase was largest among youth. This led to a withdrawal of the medium-strength beer from the 

grocery stores in 1977 (Nilsson 1984). At the end of the 1970’s the trend of increased 
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consumption of alcohol was interrupted. The reason was probably more active measures from the 

authorities such as campaigns and information about the risks associated with alcohol. The 

consumption has since then been fairly stable.  

 As mentioned above the government wanted to change the drinking pattern away from 

spirits towards beverages with lower alcohol content.  One example of a policy to encourage 

consumption of beverages with lower alcohol content is the experiment with free sales of strong 

beer in two Swedish counties during the years 1967 and 1968. This experiment is described 

below.   

 

3. The Experiment with free sales of strong beer in two Swedish counties 

 

In November 1967 an experiment with free sales of strong beer (maximum alcohol content of 

5.6% by volume) started in the two counties Göteborgs- och Bohuslän and Värmland3. The 

reason for running the experiment was that the authorities were worried about the consumption of 

liquor and wanted to encourage consumption of beverages with lower alcohol content. During the 

experiment the sale of strong beer was allowed in grocery stores, from “brewery cars” 

(bryggarbilar) and in premises with the right to serve alcohol. The regulations for wholesale trade 

with strong beer were also changed. Anyone who owned the right to sell or serve beer also owned 

the right to buy strong beer directly from a Swedish brewery or, if it concerned foreign beer, 

through a wholesaler. The intention of the experiment was that also the wholesale of strong beer 

was to be carried out under conditions that would exist under free sale. Therefore the wholesalers 

were able to order their goods directly from the foreign breweries.  

 The original intention was that the experiment was going to continue until the end of 1968, 

but soon after the introduction of the experiment worrying reports of excessive alcohol 

consumption in the experimental counties, especially among youth, arrived. This caused the 

Alcoholic Policy Commission (APU) to propose an interruption, and in the middle of July 1968 

the experiment was discontinued prematurely.   

 If we study Figure 1 it is easy to understand why the authorities were worried; the sales of 

strong beer increased dramatically in the experimental counties during the experiment. In 

                                                 
3 The experiment’s setup and results are described in detail in SOU 1971:77that this section draws heavily on.   
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Göteborgs- och Bohuslän the sales during the first six months of 1968 increased from 1.2 million 

liters in the same period in 1967 to 10.5 million liters.  In Värmland the increase was even more 

dramatic, there the sales in the first six months of 1967 was 0.2 million liters while for 1968 it 

was 3.0 million liters. Summarized over both counties the sales figures increased almost tenfold. 

Per inhabitant the consumption of strong beer increased from 1.8 to 15.3 liters in Göteborgs- och 

Bohuslän and from 0.7 to 10.6 liters in Värmland from the first six months of 1967 to the same 

period 1968. From Figure 1 we also see that consumption in the country as a whole rose during 

the experiment. The main part of this increase is explained by the fact that the two experimental 

counties constitute a substantial part of the population and therefore have a large effect on the 

national average. If we exclude the experimental counties, the rest of the country show an 

increase from the first half of 1967 to same period 1968 with 26%. As we can see from Figure 1 

the consumption of strong beer was relatively stable in the experimental counties before the 

experiment. During the experiment there is a sharp increase and after the experiment 

consumption falls back again. Note that the sales in the experimental counties continued to be 

higher than before the experiment also after the experiment was put to an end. This indicates that 

a short-term experiment could have long-term consequences on alcohol consumption.  
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 Figure 1: Consumption of strong beer 1962 – 1972 
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 The geographical distribution of the consumption shows that there is a connection between the 

sales and the population density. Per inhabitant most strong beer was sold in Gothenburg 

(684 626 inhabitants) followed by Karlstad (53 208 inhabitants) and Uddevalla (36 480 

inhabitants). The reason for this is probably that areas with higher population density has higher 

“store density”, which means higher availability. Another explanation might be that people living 

in rural areas bought their strong beer when visiting the cities. When evaluating the experiment’s 

impact on the sales figures one also should consider the consumption of people living in other 

counties. It is not unlikely that people in bordering areas went to the experimental counties to buy 

strong beer, and that people from other parts of the country traveling through the experimental 

counties used the opportunity to buy strong beer. These assumptions indicate that an experiment 

including the whole country would have generated a smaller increase in consumption per 

inhabitant.  

 It is a bit unclear to what extent the increased sales of strong beer affected the sales of other 

kinds of alcoholic beverages; the reason is a lack of information on the sales of medium-strength 

beer. For liquor and wine Systembolaget kept records of sold amounts per county and per period 
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while as for beer we only know the total amount sold in the country as a whole per month. From 

the first half of 1967 to the first half of 1968 there was a decrease in the liquor sales in the two 

experimental counties of ten percent and of five percent respectively, while the wine sales were 

stable ( down one and 0 percent). For the rest of the country the decrease in liquor sales was four 

percent while the wine sales increased with eight percent. These figures indicate that the 

experimental counties separate from the rest of the country by having larger decreases in liquor 

sales and smaller increases in wine sales. This implies that people in the experimental counties to 

some extent replaced their consumption of liquor and wine with strong beer. The changes in the 

liquor and wine sales were however rather small and did not compensate the large increases in 

sales of strong beer. 

 Perhaps the most important question is how the sales of medium-strong beer were 

influenced. It is highly likely that the increased sales of strong beer lead to a decrease in the sales 

of medium-strong beer, since these two products are relatively similar and to some extent can be 

seen as substitutes. The national consumption of medium-strong beer increased with only 14% 

during the first six months of 1968. This should be compared with the increase of 25% for the 

first three quarters of 1967 and 35% during the fourth quarter of 1968. These figures indicate that 

the experiment led to a reduction in the rise of medium-strong beer with at least 10%, and that 

strong beer replaced medium-strong beer in the experimental counties. During the first six 

months of 1967, 91 million liters of medium-strong beer was sold, which means that the 

reduction should have been around 10 million liters. This quantity is to be compared with the 

increase of 11.8 million liters of strong beer in the experimental counties. The total increase in 

the experimental counties in terms of liters of 100% alcohol has previously been estimated to be 

at most five percent (SOU 1971:77).        

 The impact on harms was assessed chiefly in terms of number of persons taken into account 

for drunkenness. These figures were presented for both the whole population and separately for 

persons under the age of 21. These data showed no clear effect of the experiment. There was also 

an inquiry among the child welfare commissions (barnavårdsnämnder), the temperance 

commissions (nykterhetsnämnder), the local education authorities and the police authorities in the 

experimental counties, about their experiences of the free sales of strong beer. The key results of 

this inquiry were declarations from the temperance commissions and the police authorities. The 

temperance commissions declared that the temperance situation had been affected harmfully by 
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the experiment among both youth and adults. The police authorities were of the opinion that the 

temperance situation was strongly worsened. An important fact for this study is that the police 

stated the situation to be especially worrying among youth. This can probably be explained by the 

fact that the youth experienced the largest increase in availability of alcohol during the 

experiment.  The age limit to shop at Systembolaget was 21, and prior to the experiment that was 

the only place where strong beer could be bought. Because of this it is possible that the increase 

in terms of liters of 100% alcohol was higher than the average of 5% among these individuals.    

 

3.1 Why could the experiment have an impact on child outcomes?  

As mentioned above the experiment with free sales of strong beer led to an increase in aggregate 

alcohol consumption. What I want to study in this thesis is if the increased alcohol consumption 

has had any impact on the subsequent outcomes of children exposed to the experiment while in 

utero. Since aggregate alcohol consumption increased it is possible that also pregnant women 

increased their consumption. This may seem like a strange assumption nowadays, but one should 

remember that the knowledge about the risks of negative effects on the fetus from drinking 

alcohol during pregnancy was much smaller at the time for the experiment than it is today. Today 

we know that prenatal maternal alcohol consumption could lead to adverse effects on the fetus 

that could follow the child into adulthood. Below I describe the empirical and theoretical 

background to how child outcomes could be affected by increased alcohol consumption. I start 

with a general description of how adult outcomes are affected by prenatal events and connect it to 

economic theory. I then continue to describe the link between adult outcomes and prenatal 

alcohol exposure.  

 

A. Long-term effects of events before birth  

It has been showed in a number of studies that what happens to the fetus in utero affects adult 

outcomes. One important publication is Barker (1992) that introduced The Fetal Origins 

Hypothesis. According to this, certain chronic health conditions can be traced to the course of 

fetal development. The hypothesis states that susceptibility to adulthood cardiovascular disease, 

diabetes and the insulin resistance syndrome is programmed in utero and is a response to fetal 

under-nutrition. Later the importance of events before birth for lifetime health has been 

confirmed in many populations. As a person’s health influences all parts of his life, the 
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relationship between health and socioeconomic status has been the focus of much 

epidemiological, sociological and economic research4. Some research has also found that fetal 

development affects human capital in adulthood. Since human capital, according to economic 

theory, is strongly correlated with economic outcomes, the fetal development is interesting not 

only in a medical, but also in an economic perspective. A recent example of research on fetal 

events´ impact on adult outcomes is Almond (2006) that study long-term effects of the 1918 U.S. 

influenza pandemic. The results indicate that cohorts in utero during the pandemic displayed 

reduced educational attainment, increased rates of physical disability, lower income, lower 

socioeconomic status, and higher transfer payments compared with other birth cohorts.    

 

B. Long-term effects of prenatal alcohol exposure 

Maternal alcohol consumption during pregnancy may have harmful effects on the fetus and has 

been demonstrated to be associated with several negative effects on the offspring. Jones and 

Smith (1973) dubbed the Fetal Alcohol Syndrome (FAS); A syndrome that is caused by alcohol 

in the pregnant woman's blood circulating to the fetus and interfering with its ability to receive 

sufficient oxygen and nourishment for normal cell development in the brain and other body 

organs. FAS include growth deficiency, facial anomalies and neurological abnormalities. Other 

effects of prenatal alcohol exposure are increased risk of miscarriage and low birth weight. All of 

these consequences of prenatal alcohol exposure are possible to identify during childhood. This 

may however not be the case with all consequences; many children that are not obviously 

physically affected, or do not show any easily defined behavioral problems, may still suffer from 

alcohol-induced central nervous system deficits (Streissguth 1992). The effects of prenatal 

alcohol exposure could affect the child not only during childhood and adolescence but also have 

an adverse effect on the individual’s adult outcomes. Stressguit et al (1991) demonstrated that 

there exists a predictable long-term progression of disorders into adulthood resulting from 

prenatal alcohol exposure. They found that, among other things, poor judgment, distractibility, 

and difficulty perceiving social cues, were common among individuals exposed to alcohol during 

                                                 
4Grossman (1972) constructed an economic model of the demand for the commodity “good health”, and proposed 
that health can be viewed as a form of human capital that determines the total amount of time a person can spend 
producing money earnings and commodities. For examples of epidemiological and sociological research see Adler et 
al. (1994). 
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their prenatal development. Another interesting result was that individuals suffering from FAS on 

average score lower than the population as a whole on IQ- tests.  

 All of these prenatal alcohol exposure effects on adults are highly likely to have a negative 

impact on the individuals’ economic outcomes. Since prenatal alcohol exposure has been showed 

to correlate with negative effects on fetal development there is large room for assuming that it 

affects earnings. A study that supports this view is Black, Devereux and Salvanes (2005). It 

demonstrated that one of the consequences of maternal alcohol consumption during pregnancy, 

lower birth weight, has long-run effects on both educational attainment and earnings.     

 As mentioned above the results from a number of studies have shown that there exists an 

associational relationship between prenatal alcohol exposure and child development. It is 

however not clear if the relationship is causal or if it depends on underlying unobservable 

characteristics that lead to both alcohol consumption during pregnancy and subsequent 

unfavorable child development. I try to determine the casual impact of alcohol exposure on adult 

earnings. This is done by studying adult earnings for persons born in the experimental counties 

during the experiment with free sales of strong beer, and comparing this with earnings of 

individuals from other cohorts and counties. As mentioned above the alcohol consumption 

increased during the experiment and I assume that also pregnant women increased their 

consumption. This means that the cohort born during the experiment should have experienced 

more prenatal alcohol exposure than other cohorts. By studying differences between these groups 

I can estimate a causal impact on earnings from prenatal alcohol exposure. In the next section I 

describe the empirical strategy I use to do this.  

 

4. Empirical Strategy 

 

To evaluate the impact of the experiment I compare the difference between the cohorts of 1967 

and 1968 in the two experimental counties with the difference between the same cohorts in a 

control group. As a control group I use the rest of the country excluding the bordering counties. 

The reason for this exclusion is that the above mentioned possibility of people from the bordering 

counties traveling to the experimental counties to buy strong beer could bias the results. I study 
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persons born by mothers under the age of 21 separately since those under 21 experienced the 

largest increase in availability of alcohol during the experiment.   

 

4.1 Estimating prenatal alcohol exposure’s impact on fetal development   

Earlier research on the connection between prenatal alcohol exposure and fetal development has 

showed that there exists a correlation between them, but has not been able to prove any causality. 

The existing research on the causal effect on brain development of prenatal alcohol exposure has 

been conducted on rats. By administrating alcohol in a liquid diet to pregnant rats and then 

comparing their offspring’s brains with a control group, several researchers have found that fetal 

alcohol exposure causes adverse effects on brain development. Consequences include cell loss 

and brain weight restrictions5. The optimal way to evaluate fetal alcohol exposure’s impact on 

fetal development among humans would be to construct an experiment similar to the experiments 

with rats, where pregnant women would be administrated alcohol during pregnancy and their 

children’s brain development then would be examined. For obvious reasons this is impossible to 

implement.  

 Since it is difficult to perform experiments in social science, researchers need to rely on 

observational data to examine the effects of treatments The problem with observational data is 

that it is hard to isolate the treatment effects (i.e., removing the "selection bias"), because of the 

fact that selection into treatment is not random. I am constrained to using a quasi-experimental 

strategy to evaluate the impact on adult outcomes from prenatal alcohol exposure. A quasi-

experimental design is one that looks like an experimental design but lacks the key ingredient: 

random selection. One quasi-experimental strategy is the difference-in-differences model. I 

employ this strategy using the experimental data.  

4.2 The Difference-in-Differences (DD) Model  

The DD model is a panel-data method that can be used to estimate treatment effects when certain 

groups are exposed to the causing variable of interest while others are not. In this setting 

treatment equals the experiment. The DD method has been used in hundreds of studies in 

economics and is well suited to estimating the effect of sharp changes in the economic 

environment or changes in government policy (Angrist and Krueger 1999). The main reason for 
                                                 
5 see for example Goodlett et al (1990). 
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its popularity is that it is simple to use and that it has potential to get round many of the 

endogeneity problems that arise when making comparisons between heterogeneous individuals 

(Meyer 1994). One way of estimating the treatment effect would be to just compare the treated 

group before and after treatment. The problem with this approach is that we would not know if 

the difference was caused by the treatment or if there were effects of others factors that changed 

around the time of treatment. To solve for this we use a control group to difference out the 

unobserved factors and isolate the treatment effect. The simplest approach is to take the mean of 

each group’s outcome before and after the treatment and then calculate the difference in 

differences of the means. The treatment effect can then be expressed as (TA – TB) – (CA – CB), 

where T and C denote the treatment group and the control group while the subscripts A and B 

denote before and after the treatment. The other approach is DD with regression. The same result 

can then be obtained in a regression framework which allows us to add regression controls. The 

general form of the regression is then: 

 

iiiiii eaftertreataftertreatY +×+++= 3210 ββββ  

Where treat = 1 if in treatment group and 0 otherwise, after = 1 if after treatment and 0  

otherwise. β3 is then the DD estimate of the treatment effect. I make the assumption that 

differences in average outcomes between individuals born during the first half of 1967 and 

individuals born during the first half of 1968 in the experimental counties would have been the 

same as the difference for individuals living in the control counties in the absence of the 

experiment. Under these assumptions I can evaluate the impact of the experiment using 

difference-in-differences.  

  

4.3 Estimating the impact of the experiment on earnings 

For reasons described earlier I want to examine the impact of the experiment on earnings for 

person whose mother was younger than 21 at the time of birth separately. To study if the 

experiment had a different effect on them compared with those with older mothers, I add one 

more subgroup and use an expansion of the DD model called the difference-in-differences-in-

differences (DDD) model. To implement the DDD estimator I use this linear regression: 
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where  is the outcome for individual i belonging to county c and cohort d; is a dummy 

variable indicating if the individual is born in an experimental county, is a dummy variable 

indicating to which cohort the individual belongs, is a dummy variable indicating if the 

individual’s mother was younger than 21 at birth,  is a dummy for gender that is 1 if the 

individual is a woman, 

icdmY ic

id

im

iX

icα is a vector of county fixed effects, and represents a random error 

term. Given this the parameter 

icdme

5β  is an estimate of the average effect of the experiment for 

persons born by mothers at age 21 and older, and 8β  is an estimate of the average effect for 

persons whose mother was younger than 21 at the time of birth. 

 I use Ordinary Least Squares (OLS) on (1) and study log earnings. In computing the 

standard errors I allow for arbitrary county level spatial correlation.6  

 

5. Data 

 

I use data from LOUISE, a longitudinal database about education, income and employment 1990-

2002, created by Statistics Sweden to improve the usage of existing register data concerning 

individuals’ and families’ relations to the labor market and the working life (SCB 2005). 

LOUISE includes all persons of age 16 and older that has been registered in Sweden during the 

year in question.  

 The outcomes are measured 1999. I study persons born in the experimental counties during 

the first six months of 1968, and compare them with those born during the first six months of 

1967. I assume that the increased consumption of alcohol possibly could affect the outcomes of 

the children in two ways; the first way is via a change in the family compositions (for example 

more unplanned births and younger mothers) and the second way is via a negative effect on fetal 

development caused by prenatal alcohol exposure. Since this study is considered with the effect 

of prenatal alcohol exposure, individuals born during the first half of 1968 is an appropriate 

group to study since they are born and have been in utero during the experiment, but were 
                                                 
6 See Moulton (1986) for the importance of controlling for cluster effects. 
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conceived before it started. Because they were conceived before the experiment, the individuals 

born during the first six months of 1968 should not be affected by any potential shift in family 

composition caused by the experiment. Individuals born during the first six months of 1967 are 

suitable as a group for comparison since they are born during the same period of the year but 

before the experiment, and therefore should be unaffected by it.  

 Research has shown that the developing brain’s vulnerability to alcohol-induced growth 

restrictions varies over time and that the injury to the brain from in utero alcohol exposure might 

depend on the timing of the exposure. Since the human brain goes through a period of rapid 

physical growth in the third trimester (Dobbing et al. 1973) it is likely to be extra vulnerable 

during this period. Several researches (see for example Bonthius and West 1988) have also 

shown that especially the cerebellum is very vulnerable to alcohol-induced growth restrictions 

during the brain growth spurt (part of the third trimester). The fact that, for individuals born 

during the first six months of 1968, the third trimester in utero occurred during the experiment 

makes them even more suitable for evaluating the increased alcohol consumption’s impact on 

fetal development.  

 I choose to study persons who are the first-born child with mother under the age of 21. The 

reason for this is that person under the age of 21 experienced the largest increase in availability of 

alcohol since they were not allowed to buy strong beer prior to the experiment. This gives me 

reason to believe that the alcohol consumption was increased most heavily among these 

individuals.      

 Descriptive statistics of the persons born during the first six months of 1967 and 1968 are 

displayed in Table 1. 
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Table 1: Descriptive statistics for persons born in the experimental counties during the first 
6 months of 1967 and 1968 
 
                    Experimental Counties       Control counties 
Birth year 1967 1968 1967 1968 1967 1968 1967 1968 

Mother’s age All    All <21 <21 All All <21 <21 

 

Earnings  1922.3 1888.2 1778.0  1661.2 1935.1 1872.9 1738.8 1709.6 

 [1215.9] [1167.7] [1049.8] [1050.2] [1231.0] [1178.7] [1052.1] [1060.3] 

Senior high school 0.947 0.941 0.9049 0.876 0.939 0.941 0.886 0.896 

 [0.224] [0.236] [0.294] [0.330] [0.239] [0.236] [0.317] [0.306] 

Higher education 0.402 0.411 0.224 0.218 0.401 0.406 0.246 0.238 

 [0.490] [0.492] [0.417] [0.413] [0.490] [0.491] [0.431] [0.426] 

Mothers´s age 23.93 24.16 18.95 18.93 23.80 23.97 18.92 18.95 

 [4.48] [4.50] [1.05] [1.05] [4.42] [4.33] [1.06] [1.06] 

Female 0.500 0.479 0.492 0.488 0.480 0.480 0.481 0.467 

 [0.500] [0.500] [0.500] [0.500] [0.500] [0.500] [0.500] [0.499] 

Observations 2 847 2 708 673 582 17 106 16 168 4 180 3 630 

Note:  Standard deviations are in brackets. Earnings figures are annual and are given in hundreds of 1999 SEK  

 

As we can see in Table 1, individuals with young mothers show poorer outcomes on all outcomes 

than individuals with older mothers. This is consistent with the large amount of research that has 

shown that children of young mothers perform worse than children of older mothers7. There are 

many possible reasons for this. The main one is that early childbearing is related to economic 

hardship, especially during the early childhood years. This could lead to that children of young 

mothers do not receive the same material resources as children of older mothers, and therefore 

develop less successfully (Levine et al 2000, Hayes 1987, Maynard 1997). Another possible 

reason is that younger mothers, especially teen mothers, may lack the necessary emotional 

maturity and social supports for developing the adequate parenting skills (Levine et al 2000).  

 The figures in Table 1 also show that the cohort born in the experimental counties during 

the first half of 1968 show fairly large differences in outcomes compared with the cohort born 

one year earlier. The largest difference is in earnings, the 1968 cohort has substantially lower 

average earnings than the 1967 cohort. The difference for the whole cohort is on average 1.8%, 

but if we study those with mothers under the age of 21 we find that the difference in average 

earnings between the cohorts is as large as 6.6%. If we study the figures for the control counties 

                                                 
7 see for example Levine et al (2000) 
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we see that there are differences between the cohorts there as well. They are however not as large 

as in the experimental counties, especially not among individuals with young mothers. The 

differences between the cohorts in the control counties can probably be explained by the one-year 

age difference.   

 Since the main difference between the two cohorts is that the latter was exposed to the 

experiment while the former was not, these figures indicate that there is a connection between the 

experiment and poorer child outcomes.  

   

5.1. Graphical Evidence 

As shown above, the difference in average earnings between the cohorts of 1967 and 1968 is 

substantial among individuals with young mothers. We saw that for these individuals the average 

earnings in 1999 was lower among individuals from the 1968 cohort than among those from the 

1967 cohort. To see if the difference in earnings between the cohorts applies to all individuals, or 

if it is explained by differences at any special income level, I choose to study the earnings 

graphically. In Figure 2 the cumulative distributions of annual log-pre-tax earnings for the 1967 

and 1968 cohorts are displayed. 
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Figure 2: Cumulative distribution functions of log-earnings for persons born in the 
experimental counties by mothers younger than 21. 
 

 
Notes: Born 67 includes individuals born in the experimental counties during the first 
six months of 1967 with mother younger than 21. Born 68 includes individuals born in 
the experimental counties during the first six months of 1968 with mother younger 
than 21. Figures are from 1999.   
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Figure 2 shows that the difference in average earnings between the cohorts is almost entirely 

explained by differences among low-income earners. Among the persons who earn more than the 

median income, the difference is small or non-existing, while there among persons who earn less 

than the median income exists large differences between the cohorts. The difference is especially 

large among persons who earn less than the 20th percentile. When plotting the cumulative 

distribution functions of log-earnings for the 1966 and 1967 cohorts together these are almost 

identical and covering each other. This indicates that the experiment shifted the distribution for 

the 1968 cohort to the left.    

 My interpretation of this is that low-income earners are more affected by the experiment 

than high-income earners. It is a well known fact that earnings are heavily influenced by family 

background and that parents’ earnings is one of the most important explanatory variables for 

adult earnings. This gives me reason to believe that many of the low-income earners come from 

households with poor socioeconomic status. A possible explanation is that people with low 

 20



income and low education increased their consumption during the experiment more heavily than 

those with higher income and education. Research has showed that drinking patterns differ 

between social groups and that persons with poorer socioeconomic status typically have a more 

problematic drinking pattern8. The impact of the experiment could therefore be larger among 

individuals born by mothers with poor socioeconomic status.  

   

6. Results 

6.1. The effect of the Experiment on Earnings  

I estimate the impact of the experiment on annual log-pre-tax earnings. The results from the OLS 

regression on earnings are presented for the whole population and for men and women separately. 

I report the OLS estimates from equation (1) multiplied by 100, so that the reported effects can be 

interpreted as the percent effects on earnings. The results are presented in Table 2. 

 

Table 2: The impact of the experiment on earnings  

 
        
   Men and Women Men                Women 
 
Impact mother≥21 4.24*** 7.61** 0.74 
 [1.46] [2.97] [1.74] 
  
Impact mother<21 -20.01*** -28.33*** -11.44**
 [5.04] [8.99] [4.91] 
 
County fixed effects yes yes yes 
 
 
N 38 819 20 130 18 689 
   
R2  0.1027 0.0212 0.0162 
Notes: Standard errors in brackets allowing for clustering by county-year.  
Coefficients are interpreted as percentage effects on annual earnings. 

*=significant on the 10% level, **= significant on the 5% level, ***= significant on the 1% level. 

 

Table 2 displays that there exist differences in average earnings between the cohort of 1967 and 

the cohort of 1968 born in the experimental counties. Persons born by mothers with age 21 and 

                                                 
8 See for example CAN (2005) & Leissner (1997) 
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older from the cohort of 1968 have higher average earnings than persons from the 1967 cohort. 

For the persons born by mothers under the age of 21 the situation is the opposite. For this group 

the cohort of 1968 has substantially lower average earnings. The most striking result is that men 

born in the experimental counties during the first half of 1968 earn 28.33% less than men born 

one year earlier, a result that is highly significant. This can be compared with the result indicating 

that men born by older mothers 1968 earn 7.61% more than men born one year earlier. My 

interpretation of this is that individuals born by older mothers were not affected by the 

experiment, while individuals with young mothers were highly affected by it. I believe that in 

absence of the experiment the whole 1968 cohort would have higher average earnings than the 

1967 cohort. 

  My analysis is that the decrease in average earnings for person born by young mothers is 

explained by the heavily increased availability of alcohol for persons under the age of 21 during 

the experiment. The increased availability probably led to higher alcohol consumption among the 

youth(<21), which in turn resulted in that those born by young mothers during the first half of 

1968 were on average more exposed to alcohol while in utero than persons born one year earlier. 

This explains why individuals born by older mothers seem to be unaffected by the experiment. 

Since their mothers experienced a smaller increase in alcohol availability they do probably not 

suffer from harms caused by prenatal alcohol exposure to the same extent as those with young 

mothers. My interpretation of these results is that prenatal alcohol exposure leads to adverse 

effects on adult earnings, probably caused by disorders resulting from negative effects on fetal 

development. This interpretation is consistent with the stronger impact of the experiment on men, 

since research has shown that male fetuses are less physiologically robust than female fetuses9 

and therefore probably are more sensitive to alcohol exposure. 

 The increase in average earnings between the cohorts for individuals with older mothers is 

hard to explain. It could possibly be explained by a trend of increased earnings for all persons 

born in the experimental counties. To do a sensitivity analysis of my results I compare the 1966 

cohort with the 1967 and 1968 cohorts in the next section. Since neither the 1966 nor the 1967 

cohort was exposed to the experiment in utero, any difference in average earnings between these 

cohorts should be not be caused by prenatal alcohol exposure.  

                                                 
9 see for example Hassold, Quillen & Yamane (1983) 
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6.2. Robustness check 

The results presented in the previous section showed that the experiment had a large negative 

impact on earnings, particularly for men. The estimates showed that persons born in the 

experimental counties during the first half of 1968 by young mothers have lower average 

earnings than those born during the same period 1967. To control for the possibility that these 

estimates are results of trends I re-estimated the model in two different ways. First I constructed 

and evaluated a placebo experiment comparing the 1967 cohort with the cohort born during the 

first half of 1966. Second I once again used the 1968 cohort to estimate the impact of the 

experiment, but this time I compared it with the cohort of 1966 instead of the 1967 cohort. The 

results from both regressions are presented in Table 3. 

 

Table 3: Results from robustness checks of the experiment’s impact on earnings  
 

        
   Cohort of 1966 vs. cohort of 1967 Cohort of 1966 vs. cohort of 1968                 
 
Impact mother≥21  0.40  4.26*** 
  [1.98]  [1.46] 
   
Impact mother<21  6.92**  -12.94** 
  [2.82]  [5.00] 
  
County fixed effects  yes  yes 
 
 
N  39 715  38 638 
    
R2   0.1004  0.0978 
Notes: Standard errors in brackets allowing for clustering by county-year.  
Coefficients are interpreted as percentage effects on annual earnings. 
*=significant on the 10% level, **= significant on the 5% level, ***= significant on the 1% level. 
 
The results from the first regression show no significant difference between the cohorts for 

individuals born by older mothers but an increase in the average earnings for persons born by 

younger mothers with 6.92%. These results are very different compared with the results from the 

previous estimation. The most surprising result is that the average earnings among those with 

young mothers are so much higher for the 1967 cohort than the 1966 cohort. It is possible that 

there was a trend of increased earnings in this group, and that this trend was interrupted 1968 due 

to the experiment. Another possibility is that the cohort of 1967 is an outlier, that the individuals 
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born by young mothers during the first half of 1967 for some reason earn more than individuals 

born by young mothers during the surrounding years.  

 The results from the estimation of the impact of the experiment with the 1966 cohort as 

comparison group show similar results as the estimation with the 1967 cohort as comparison 

group. The result for the persons with older mothers is almost the same as in the previous 

estimation and the result for those with younger mothers is negative but smaller than in the 

previous estimation. These estimates are what I expected after seeing the results from the 

comparison between the 1966 and 1967 cohorts. Since the persons with young mothers in the 

1967 cohort have much higher average earnings than those in the 1966 cohort the difference 

between the 1967 cohort and the 1968 cohort is larger than the difference between the 1966 and 

the 1968 cohort.  

 How large I should estimate the impact of the experiment to be depends on if the cohort of 

1967 is an outlier or if there was a trend of increased earnings in the group with mothers younger 

than 21 that was interrupted by the experiment. Whatever the explanation is; the results from the 

robustness check don’t contradict my analysis that the decrease in average earnings for person 

born by young mothers 1968 is caused by the experiment and that the impact of the experiment 

on earnings was large. The question is only how large the impact of the experiment was. To be 

able to fully answer this question one needs to study a longer period of time to control for trends 

in earnings. 

   

7. Conclusions 

 

The alcohol control system is an always burning question in the Swedish public debate, 

especially after the entrance into the European Union. The Court of Justice of the European 

Communities has questioned if the Swedish state-owned alcohol retail-monopoly is consistent 

with the EU member countries’ obligations to support free competition and free movement of 

goods within the community, and the issue has been raised whether Sweden should liberalize its 

policies to be more in line with the other EU member countries. One of the main arguments for a 

deregulation of the alcohol sale is the heavily increased private import of alcohol following the 

entrance into the EU. The import is a consequence of the unlimited import of alcohol from other 
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EU member countries for private consumption (there are reference levels to judge if the import is 

for private or commercial purposes) that the EU membership has forced Sweden to allow. The 

increased import has led to pressure on the state to lower taxes on alcohol and increase the 

availability of alcoholic beverages.  

 In the debate about the Swedish alcohol policy one of the most frequently discussed 

questions is whether sales of strong beer should be allowed in grocery stores. The Swedish 

application for EU membership and the European Economic Area treaty that came into force 

1994 changed the Swedes´ attitudes towards alcohol dramatically in a liberal way some time in 

the years 1992-1993. The proportion of the adult population that was in favor of sale of strong 

beer in food stores increased from 44% in 1992 to 64% in 1994 (Leifman 2000). After the 

Swedish entrance into the European Union the attitudes shifted back into a less liberal view, but 

in 2000 a majority of the adult population still supported sale of strong beer in food stores 

(Leifman & Gustafsson). My results show that allowing sales of strong beer in grocery stores 

could lead to long-term effects that are very costly for society. The results indicate that the 

experiment with free sales of strong beer in two Swedish counties has had a negative effect on 

adult earnings for person born by mothers under the age of 21. Since knowledge about the risks 

of undesirable effects on the fetus from maternal alcohol consumption was smaller at the time of 

the experiment than today it is likely that also pregnant women increased their consumption of 

alcohol. This gives me reason to believe that the impact on earnings is caused by adverse effects 

on human capital as a result of disturbed fetal development from prenatal alcohol exposure. This 

shows that prenatal alcohol exposure causes unfavorable fetal development. 

 Even if the availability of alcohol is larger today than at the time for the experiment, due to 

large private import and more sales point, sales of strong beer in grocery stores would imply a 

large increase in the availability of alcohol that probably would lead to increased consumption. 

One should also remember that the difference in strength between the beer that is sold in grocery 

stores and the beer that is sold at Systembolaget is larger today than at the time for the 

experiment. Since the experiment was carried out while the medium-strength beer was sold in 

grocery stores the difference in alcohol content was only 1.1 percentage points. If the maximum 

strength for beer sold in grocery stores would be the same as during the experiment (5.6% alcohol 

by volume) the difference today would be 2.1 percentage points. My results indicate that the true 

costs of alcohol are much higher than what alcohol researchers usually estimate since the long-
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term adverse effects on earnings from maternal alcohol consumption represent a large cost to 

society. The results also indicate that the impact of the experiment with free sales of strong beer 

was largest among individuals with poor socioeconomic status.   
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