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Abstract  
Aims: The study tests the effects of reductions in alcohol taxation and increases in travellers’ allowances on alcohol consumption 
and related harm in Denmark, Finland, and southern Sweden.  In late 2003 and early 2004, taxes on alcoholic beverages were 
reduced in Denmark and Finland, and the abolition of quantitative quotas on alcohol import for personal use from other European 
Union countries made cheaper alcohol more available in Denmark, Finland, and Sweden.  

Method: Analyses of routine statistical register data and summaries of results from longitudinal and repeated cross-sectional 
population surveys and other previous analyses, with northern Sweden as a control site for secular trends. 

Results: Contrary to expectations, alcohol consumption—as based on register data—increased only in Finland and not in 
Denmark and southern Sweden, and self-reported survey data did not show an increase in any site.  In Finland, alcohol-
attributable harms in register data increased, especially in people with low socio-economic status.  Few such effects were found 
in Denmark and southern Sweden.  Neither did results for self-reported alcohol-attributable problems show any general increases 
in the three sites.  These results remained after controlling for regression to the mean and modelling of drop-outs. 

Conclusions: Harms measured in register data did tend to increase in the short term with the policy change, particularly in 
Finland, where the tax changes were broader.  But reducing price and increasing availability does not always increase alcohol 
consumption and harm.  Effects are dampened in affluent societies, and other factors may intervene.  The results for Finland also 
suggest some limits for general population surveys in testing for relatively small policy effects. 
 
 
Increasing the prices of alcoholic beverages by taxation or 
otherwise is considered one of the most effective and cost-
effective means of controlling a population’s alcohol 
consumption (Anderson, Chisholm, & Fuhr, 2009; Babor et 
al., 2010) backed by substantial evidence (Babor et al., 

2010; Fogarty, 2006; Gallet, 2007; Wagenaar, Salois, & 
Komro, 2009).  Theoretically it is based on laws of supply 
and demand that date from Adam Smith (1977).  If their 
prices increase, alcoholic beverages will be consumed less, 
and vice-versa—even though demand for them is
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somewhat inelastic (in meta-analyses a 1% increase in price 
produces an average 0.5% decrease in consumption) 
(Gallet, 2007; Wagenaar et al., 2009).  A population’s level 
of alcohol consumption in turn strongly influences levels of 
alcohol-related harm (Babor et al., 2010). 
 
Lower prices can increase demand by attracting customers 
not only locally but also from a distance.  For the latter 
group, the effective price includes the effort and costs 
required to travel to make the purchase, in addition to the 
product price.  Economists have used a gravity model of 
distance effects, whereby the attraction of sellers to a 
distant commodity is inverse to the square of the distance 
(Buch, Kleinert, & Toubal, 2004).  A study of the effect of 
a 1995 increase in the amount of alcohol Swedish travellers 
could bring from Denmark without further taxes found a 
pattern of decline in sales in Sweden conforming to this 
gravity model (Norström, 2000). 
 
Policy changes in Denmark, Finland, and Sweden over a 
seven-month period in 2003-2004 offered a natural oppor- 
tunity to test the effects of changes in alcohol price and 
availability in these countries (Table 1) (Mäkelä, 
Bloomfield, Gustafsson, Huhtanen, & Room, 2008).  There 
were substantial changes in travellers’ allowances for 
bringing alcohol home from other European Union 
countries without further tax.  In fact, imports for the 
traveller’s own use became unlimited, and border checks 
on such imports by customs authorities were disallowed 
unless illicit trading was suspected.  The Danish and 
Finnish governments responded in advance by lowering 
taxes, to counter the attraction of lower prices in 

neighbouring countries (Karlsson & Österberg, 2009a).  
The Danish spirits tax reduction of 45% resulted in a 23.2% 
drop in the retail price of spirits (Skatteministeriet, 2010).  
Finnish alcohol taxes were lowered by an average of 33%, 
resulting in cuts in off-premise prices ranging from 3% for 
wine to 36% for cheaper spirits (Mäkelä & Österberg, 
2009).  
 
The study aimed to test the hypotheses that both a drop in 
alcohol taxes and the effective end of limits on travellers’ 
alcohol imports would contribute to rises in alcohol 
consumption levels and in rates of alcohol-related 
problems, both where the tax had been lowered (Finland 
and Denmark) and in places proximate to lower-tax areas 
(southern Sweden, and also Finland and Denmark as 
proximate to Estonia and Germany, respectively), in 
comparison to a little-affected control site (northern 
Sweden).  It was hypothesised that the rises in consumption 
and problems would be immediate (in the first year), and 
would continue in the medium term (2-3 years afterward).  
The original intention to test in Sweden the separate effects 
of the Danish tax change and the abolition of limits on 
travellers’ imports was abandoned when it became clear 
that no short-term difference in effect was apparent.  
 
Earlier papers have tested these hypotheses using repeated 
cross-sectional and longitudinal population survey samples.  
This paper adds analyses of trends in register data on 
alcohol consumption and harms, and summarises the 
survey-based analyses in interpreting the results seen 
through the window-frames of register and survey data. 
  

 
 
Table 1 

Nordic alcohol policy changes studied: Travellers’ allowances and anticipatory tax changes 

 
Travellers’ allowances prior to 
change, from named countries 

Indicative amount 
assumed for personal 

use after change 

Date of change in 
travellers’ 
allowances 

Domestic tax change, in 
% 

Date of tax 
change 

Denmark From Germany (& EU):   1 Jan., 2004  1 Oct., 2003 
 1.5 l spirits 10 l spirits  spirits taxes -45%  
 20 l fortified wine 20 l fortified wine    
 90 l table wine 90 l table wine    
 110 l beer 110 l beer    
Finland From Estonia:   1 May, 2004  1 March, 2004 
 1 l spirits 10 l spirits  spirits taxes -44%  
   20 l fortified wine  fortified wine taxes -40%  
 2 l wine 90 l table wine  table wine taxes 

-10% 
 

 15 l beer 110 l beer  beer taxes -32%  
Sweden From Denmark, Germany (& EU):   1 Jan, 2004 -- -- 
 5 l spirits 10 l spirits    
 6 l fortified wine 20 l fortified wine    
 52 l table wine 90 l table wine    
 64 l beer 110 l beer    
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Method 

Design 
For purposes of the study, “southern Sweden” was defined 
as those regions close to the bridge or ferries to Denmark 
(the city of Gothenburg and the counties to the Southeast of 
it) and “northern Sweden” as those counties north and west 
of but outside the Stockholm metropolitan area, excluding 
municipalities in the far north within 150 km of the Finnish 
border (Mäkelä et al., 2008).  “Northern Sweden” was 
taken as a control site under the presumption that it would 
be little affected by either policy change, given its 
considerable distances from places with lower prices. 
 
General population surveys, both longitudinal and repeated 
cross-sectional, and routinely collected register data were 
used to test the hypotheses.  Population surveys covering at 
least persons aged 16-69 (15-year-olds were included in 
Finland, and up to age 80 in Sweden) were conducted in 
each of the four sites in the third quarter of 2003, before 
any policy changes, with further fourth quarter samples in 
Sweden in 2003 and 2004.  These samples were re-
interviewed, and a new cross-sectional sample collected, 
annually in each of 2004, 2005, and 2006. The smallest 
number interviewed among the new samples in each site 
for each of the four years was 972.  Response/cooperation 
rates ranged between 33% and 60% (Bloomfield, Wicki, 
Gustafsson, Mäkelä, & Room, 2010).  In the longitudinal 
samples, by the fourth interview in 2006, the numbers of 
respondents were 971 for Denmark, 875 for Finland, 1,501 
for southern and 1,433 for northern Sweden (Mäkelä, 
Bloomfield, Gustafsson, & Room, 2007). 
 
Results from these survey series are reported in detail 
elsewhere (e.g., Bloomfield et al., 2010; Mäkelä et al., 
2007; Mäkelä et al., 2008).  These results are drawn on here 
in comparison with results from other sources.  The 
statistical analysis newly reported in this paper is primarily 
of register data routinely cumulated by public agencies for 
the four study sites, including recorded and estimated 
unrecorded alcohol consumption data, alcohol-related 
hospitalisation, and mortality data (primary cause except as 
noted), and police statistics for assaults, drink-driving 
arrests, and police handling of drunkenness.  Mortality, 
morbidity, and police statistical data were derived from the 
National Board of Health (Sundhedsstyrelsen) in Denmark, 
from Statistics Finland and the National Institute for Health 
and Welfare in Finland, and from the National Board of 
Health and Welfare (Socialstyrelsen) and the National 
Council for Crime Prevention (BRÅ) in Sweden.  Sources 
for consumption data are listed in Table 2.  Estimates of 
unrecorded consumption are based on survey studies 
mostly on yearly bases.  In Finland and Sweden figures for 
travellers’ alcohol imports, the most important indicator of 
unrecorded alcohol consumption, are based on a continuing 
survey series where respondents are interviewed either on a 
weekly or monthly basis.  The period surveyed is two 
weeks in Finland and one month in Sweden.  In Denmark 
the two main sources of data for unrecorded alcohol 
consumption are both provided by the analysis institute 

GfK Group.  The Danish tax ministry commissions GfK 
Group to conduct a survey of Danish travellers’ imports.  In 
addition the GfK Group also uses data from a web-based 
panel called “ConsumerScan”.  These two surveys are the 
two main sources of data for unrecorded alcohol 
consumption in Denmark (Skatteministeriet, 2010)  
 
Statistical analysis 
In analysing the surveys, changes in levels and patterns of 
consumption and rates of alcohol-attributable problems 
were compared across years and with the control site, using 
multivariate statistics.  Separate sub-studies analyzed the 
effects of regression to the mean (Gmel, Wicki, Rehm, & 
Heeb, 2008; Ripatti & Mäkelä, 2008) and dropout 
(Grittner, Gmel, Ripatti, Bloomfield, & Wicki, 2011; 
Ripatti & Mäkelä, 2007).  The statistical analyses of the 
survey data have been reported in papers such as those 
referenced above.  The present paper newly adds analysis 
of registry data.  In the register data rates of harm were age- 
standardized to the average Nordic population (Kahn & 
Sempos, 1989).  As an indication of the strength of a 
finding of difference, short-term effects of the policy 
changes on consumption and alcohol-related health and 
police indicators were tested by comparing changes from 
2003-2004 with changes between pairs of other years 2000-
2007, two or three prior and three following years, i.e., 
changes between 2000-2001, 2001-2002, etc. (one-sample 
t-test with the difference between 2003 and 2004 being the 
reference).  The time series of 2000-2007 was too short to 
apply full time-series analysis such as ARIMA-modelling.  
The rationale to test the 2003-2004 difference against the 
differences between other successive years was as follows.  
A test of pre- against post-intervention years would 
spuriously find an effect if there was an underlying general 
increasing or decreasing trend in the data.  In this case post 
measures would generally be higher (lower) compared with 
pre-intervention measures, due to this common underlying 
trend.  Differencing between two subsequent years filters 
out these common trends and focuses on relative changes 
between years.  If there is a lasting shift (step) then this 
would be reflected in the change between 2003 and 2004, 
while all changes between other years would be small.  If 
there is a short-term "pulse" again this would be reflected 
in the change between 2003 and 2004.  Unfortunately the 
analysis cannot differentiate between long-term and short-
term effects. We therefore interpret significant findings 
cautiously as short-term changes.  

Results 

Register data 
Denmark and southern Sweden did not show an increase in 
alcohol consumption over the years. In fact estimated total 
consumption showed a slightly decreasing trend after 2003, 
except for a small rise in southern Sweden in 2004 (see 
Table 2).  In Denmark there was some evidence of 
consumers switching from beer and wine to spirits as the 
relative price of spirits fell; this effect tended to dissipate 
after two years (Bloomfield et al., 2010).  Only a minority  
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Table 2 

Alcohol consumption, recorded and estimated total, in litres per capita for 2003, and indexed to 2003 for other years 

 Litres per 
capita  Indexed consumption per capita (2003=100%) 

 2003  2000 2001 2002 2003 2004 2005 2006 2007 

Estimated total consumption (incl. unrecorded) 
Denmark 10.77  101.0 98.9 98.6 100.0 94.6 96.1 90.6 92.0 
Finland 9.37  94.3 95.4 99.3 100.0 109.6 112.4 110.0 112.0 
Sweden-southern 9.10   86.8 97.1 100.0 103.0 97.6 90.4 91.5 
Sweden-northern 7.01   85.2 96.1 100.0 106.4 102.1 107.3 100.4 

Recorded total consumption 
Denmark 10.60  101.9 100.9 99.1 100.0 97.2 98.1 94.3 94.3 
Finland 7.67  91.8 95.7 99.1 100.0 106.5 107.3 109.6 113.3 
Sweden-southern 4.89   92.8 101.2 100.0 94.6 94.0 98.5 101.0 
Sweden-northern 5.79   87.2 96.1 100.0 97.4 98.4 103.6 107.8 

 
 Litres per capita  Short-term effect 2003-2004 

 2003  t-test p-value Direction of effect 

Estimated total consumption (incl. unrecorded) 
Denmark 10.77  4.295 0.008**  
Finland 9.37  -9.512 <0.001***  
Sweden-southern 9.10  -0.842 0.447ns   
Sweden-northern 7.01  -1.406 0.233 ns  

Recorded total consumption  
Denmark 10.60  2.735 0.041*  
Finland 7.67  -7.106 <0.001***  
Sweden-southern 4.89  4.576 0.010*  
Sweden-northern 5.79  5.713 0.005**  

Note.  Arrows show significant short-term effects for 2003 to 2004 relative to general trend (one-sample t-test, p < .05):  = stronger increase or 
weaker decrease;  = stronger decrease or weaker increase. Significance levels: ns non-significant, * p < 0.05, **p < 0.01, *** p < 0.001.  
Sources: Denmark: (Karlsson & Österberg, 2009); Finland: (Yearbook of Alcohol and Drug Statistics, 2009); Sweden: (Ramstedt, Axelsson, 
Engdahl, & Svensson, 2009). 
 
 
of Danish survey respondents reported increased imports 
from Germany after removal of the travellers’ import 
limits; the longer-term trend after the change was a 
decrease in reported importing, although the rise persisted 
among a smaller group of “dedicated” private importers 
(Grittner & Bloomfield, 2009; Skatteministeriet, 2010).  In 
Finland, recorded per capita consumption increased over all 
years, but the increase was steeper in 2004, after the tax 
changes, compared to 2000-2003 and 2004-2007 (one-
sample t-test, p = 0.001, Table 2) (Mäkelä & Österberg, 
2009). 
 
For police statistics, in Finland the results were mixed, with 
a short-term rise in drink-driving arrests and drunks taken 
into custody, but little short-term change in assault rates 
(Table 3).  There was no substantial change in police 
figures in Denmark or southern Sweden between 2003 and 
2004, though in Denmark there was a rise in drink-driving 
arrests after 2004, probably partly reflecting increased 

enforcement (Justitsministeren, 2005), and in southern 
Sweden a rise in assaults after 2004 and in drink-driving 
arrests after 2005.  
 
For alcohol-relevant mortality (Table 4), in Finland three of 
the four categories showed a jump in rates between 2003 
and 2004, with a further increase in liver disease mortality 
in following years, reflected also in the alcohol-specific 
mortality.  There was no clear trend in liver disease or in 
overall alcohol-specific mortality in either Denmark or 
southern Sweden; alcohol use disorder deaths showed a 
short-term pulse in 2004 in both locations.  Alcohol 
poisoning deaths are too uncommon in both places for 
meaningful trend analysis.  
 
There was a jump from 2003 to 2004 in alcohol-relevant 
hospitalizations for all three indicators in Finland (Table 5), 
with a continued increase afterwards for alcoholic liver 
disease.  Danish hospitalizations for liver disease declined 
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Table 3 

Alcohol-relevant police statistics, per 10,000 population in 2003, and indexed to 2003 for other years 

 Rate per 10,000  Indexed rates per 10,000 (2003=100%) 

 2003  2000 2001 2002 2003 2004 2005 2006 2007 

Assaults           
Denmark 19.91  86.4 89.6 94.3 100.0 103.0 105.5 106.9 105.7 
Finland 55.29  97.1 95.5 97.3 100.0 102.9 104.9 105.9 118.2 
Sweden-southern 66.66  93.6 97.4 99.3 100.0 102.9 113.2 118.3 123.5 
Sweden-northern 63.50  86.0 87.6 91.9 100.0 104.2 112.8 120.4 129.2 

Drink driving arrests         
Denmark 18.31  94.6 96.1 97.6 100.0 102.4 108.8 111.9 114.5 
Finland 43.79  100.4 99.9 100.7 100.0 108.4 103.4 99.2 104.0 
Sweden-southern 16.00  125.8 101.3 102.8 100.0 104.4 105.3 112.8 115.2 
Sweden-northern 17.71  115.5 94.9 97.4 100.0 104.3 106.2 112.6 118.5 

Arrests/handling for drunkenness       
Finland 182.53  102.5 101.1 101.0 100.0 110.7 106.2 103.4 101.0 

 
 Rate per 10,000  Short-term effect 2003-2004 

 2003  t-test p-value Direction of effect 

Assaults      
Denmark 19.91  -0.302 0.775 ns  
Finland 55.29  0.035 0.973 ns  
Sweden-southern 66.66  1.195 0.285 ns  
Sweden-northern 63.50  1.897 0.116 ns  

Drink driving arrests     
Denmark 18.31  0.942 0.416 ns  
Finland 43.79  -6.343 0.001**  
Sweden-southern 16.00  -1.507 0.192 ns  
Sweden-northern 17.71  -1.105 0.320 ns  

Arrests/handling for drunkenness     
Finland 182.53  -20.158 <0.001***  

Note.  Police statistics on handling of drunkenness available only for Finland.  Significance levels: ns non-significant, *p < 0.05, **p < 0.01, 
***p < 0.001. 
Arrows show significant short-term effects for 2003 to 2004 relative to general trend. (one-sample t-test, p < 0.05):  = stronger increase or 
weaker decrease;  = stronger decrease or weaker increase 
 
 
and for alcohol use disorders increased in 2004, but the 
changes were not sustained, and the overall alcohol-specific 
morbidity showed little change. Southern Sweden showed a 
sustained rise in liver disease (which was matched in 
northern Sweden), but no substantial change in the other 
indicators.  
 
More in-depth time series analyses largely support the 
pattern of findings. In Finland, the price cuts were 
estimated to have resulted in no increase in assaults (Sirén 
& Lehti, 2006) but a significant increase in alcohol-related 
mortality (Herttua, Mäkelä, & Martikainen, 2008) and 
hospitalizations (Herttua, 2010) that was largest for 
peoplein the age group 50-69 years and for liver disease 
mortality.  In age groups below 40 years, only alcohol-

related hospitalizations of men increased.  All-cause 
mortality was shown to have decreased (Herttua, 2010), but 
this was not specific to causes for which a protective effect 
of alcohol has been proposed.  In the working-age 
population, the rise in alcohol-related mortality in years 
2004 and 2005 was strongest among non-employed people 
(Herttua et al., 2008). 
 
Time series analyses for Denmark and southern Sweden of 
monthly assaults and for southern Sweden of drink-driving 
arrests found no significant effects of the 2003 spirits tax 
cut or the change in traveller’s allowances (Bloomfield, 
Rossow, & Norström, 2009; Gustafsson, 2010a).  In 
Denmark, time-series analyses by month found a 
significant effect of the spirits tax decrease in increasing 
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hospitalizations for intoxication among those aged 15 or 
younger (who cannot legally buy alcohol), but not for older 
persons (Bloomfield et al., 2009).  Alcohol poisoning 
hospitalizations increased somewhat in southern Sweden 
after the removal of import restrictions, particularly among 
those aged 50 or more (Gustafsson, 2010a). 
 
Self-report data 
Overall, the main hypotheses regarding relative increases of 
average level of alcohol consumption as a consequence of 
lower prices and/or increased availability were clearly not 
supported by the self-report data.  Neither the longitudinal 
study nor the repeated cross-sectional studies based on 
surveys showed any increase in average volume of 
consumption or in binge drinking for any country, or for 
any major subgroups within countries, in short or medium 
term, whether or not a comparison to northern Sweden was 
made (Grittner, Gustafsson, & Bloomfield, 2009; 
Gustafsson, 2010a, 2010b; Mustonen, Mäkelä, & 
Huhtanen, 2007).  This basic conclusion was still the same 
after controlling for effects of regression to the mean 

(Ripatti & Mäkelä, 2008) and modelling the effects of 
dropouts (Grittner et al., 2011; Ripatti & Mäkelä, 2007).  
Also, omissions from the survey sampling frame cannot 
account for the difference from register results (Mäkelä & 
Huhtanen, 2010).  Analyses of a separate survey series in 
Finland, however, did find an increase in consumption from 
2000-2003 to 2004-2008, particularly in those aged 45 and 
over and with less education (Helakorpi, Mäkelä, & Uutela, 
2010), and also found a steep increase between 2003 and 
2004 (Helakorpi, Patja, Prättälä, & Uutela, 2005).  
Additionally, survey data on travellers’ imports does reveal 
a rise in imports in southern Sweden in early 2004, but 
there was a corresponding fall in sales in the stores in 
southern Sweden, and the rise was mostly limited to one 
quarter (Ramstedt & Gustafsson, 2009). 
 
An analysis of self-reported problems due to drinking 
produced results similar to those on self-reported 
consumption: no significant increases, compared to trends 
in northern Sweden, were reported in either the short or the 
medium term, for either dependence symptoms or extrinsic 
problems from drinking (Bloomfield et al., 2010; 
Gustafsson, 2010a). 

Discussion 

Testing the study’s hypotheses 
If the results of Tables 3-5 for Denmark, Finland and 
Southern Sweden are looked at overall (excluding the first 
indicator in Tables 4 and 5, which includes cases also 
counted below), there were 11 significant short-term effects 
in the hypothesised direction (six of them from Finland), 
compared with two in the opposite direction, with nine tests 
showing no significant short-term effect.  This set of 
findings could be interpreted as modest evidence in support 
of the hypotheses on the effects of the policy changes on 
alcohol-related harms as they are measured in case registers 
of social and health agencies. 

On the other hand, except for the register series for Finland, 
the results of the study did not generally support the 
hypotheses with which it started.  In Denmark, neither the 
alcohol sales statistics nor the survey data found an 
increase in total alcohol consumption, and there were 
conflicting results from the mortality and morbidity series.  
The picture was much the same for the effects in southern 
Sweden.  Neither the survey data nor the register data 
found the expected effect of increased availability and 
lower prices across the bridge or a short ferry ride away.  
The only substantial rises in health consequences in 
southern Sweden (for alcohol use disorder mortality and for 
liver disease hospitalisations) were matched in northern 
Sweden.     
 
For Finland, there is more evidence of change.  The alcohol 
sales statistics show a jump between 2003 and 2004.  This 
is not matched in the present study’s survey data on 
amounts of consumption, although as noted another survey 
series did find a rise. Estimated home stocks of alcohol did 
not change from 2003 to 2004 (Mustonen, Mäkelä, 
Huhtanen, Metso, & Raitasalo, 2005), so this does not 
explain the discrepancy.  A majority of the register-data 
indicators do show a substantial rise in alcohol harm rates 
in 2004, mostly persisting in the following years; for some 
indicators, the rise is substantially greater than the increase 
in alcohol consumption.  The findings suggest that in the 
short term marginalised heavy drinkers were particularly 
affected by the increase in availability. 
 
The trends in northern Sweden were generally upward.  
This meant that comparisons of trends in Denmark or 
southern Sweden with the control site were even farther 
from matching the original hypotheses of the study than the 
site-specific trends in statistics. 
 
Potential influences on the findings 
General economic and alcohol consumption trends.  
Other factors besides the changes studied affect alcohol 
consumption levels (Room, Österberg, Ramstedt, & Rehm, 
2009).  But there were no other large changes in alcohol 
availability in Denmark or Sweden around 2003-2004, and 
few obvious changes in other factors potentially 
influencing consumption.  The economy in both countries 
was prosperous at the time.  However, there was a 
substantial rise in petrol prices in 2004, which seems to 
have depressed cross-border alcohol purchasing (Lhachimi, 
2006).  The economy was also growing in Finland in the 
early 2000s, the effect of which was a small growth in 
alcohol consumption in the years preceding the 2004 tax 
cuts. In other words, even without the tax cuts, an increase 
in consumption, although clearly a smaller increase, would 
have been expected.  
 
The general trends in alcohol consumption in each of the 
study sites in the years before 2003-2004 should also be 
considered in interpreting the study’s findings.  Northern 
Sweden has traditionally had a lower consumption rate than 
the rest of Sweden, but in the 1990s and early 2000s had 
been gradually approaching the national average 
(Gustafsson, 2010a).  In light of this history, the increases  
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Table 4 

Standardized alcohol-relevant mortality, per 10,000 population in 2003, and indexed to 2003 for other years 

 Standardized 
rate per 10,000  Indexed standardized rates per 10,000 (2003=100%) 

 2003  2000 2001 2002 2003 2004 2005 2006 2007 
Alcohol-specific mortality 1          

Denmark 1.92  127.6 133.3 105.7 100.0 104.2 100.0 106.8  
Finland 2.95  97.3 97.3 94.6 100.0 118.0 126.4 125.4 133.6 
Sweden-southern 2.39  100.8 101.3 90.0 100.0 98.7 102.9 92.9 102.5 
Sweden-northern 2.07  92.3 94.7 107.2 100.0 102.4 103.9 106.8 107.2 

Alcohol poisoning 2          
Denmark 0.013          
Finland 0.97  107.2 100.0 90.7 100.0 116.5 104.1 109.3 108.2 
Sweden-southern 0.06  50.0 133.3 83.3 100.0 116.7 166.7 116.7 183.3 
Sweden-northern 0.18  55.6 122.2 105.6 100.0 72.2 66.7 100.0 88.9 

Alcohol use disorders (F10)          
Denmark 0.56  166.1 175.0 116.1 100.0 119.6 112.5 114.3  
Finland 0.28  117.9 110.7 82.1 100.0 96.4 114.3 117.9 96.4 
Sweden-southern 0.51  131.4 84.3 94.1 100.0 123.5 92.2 76.5 78.4 
Sweden-northern 0.47  102.1 83.0 93.6 100.0 123.4 91.5 102.1 89.4 

Alcoholic liver disease (K70)          
Denmark 1.23  104.1 108.9 101.6 100.0 95.9 93.5 103.3  
Finland 1.22  86.1 95.9 104.9 100.0 128.7 148.4 146.7 171.3 
Sweden-southern 0.37  78.4 86.5 70.3 100.0 83.8 108.1 100.0 105.4 
Sweden-northern 0.30  80.0 76.7 110.0 100.0 120.0 143.3 130.0 136.7 

 
 Standardized rate 

per 10,000  Short-term effect 2003-2004 
 2003  t-test p-value Direction of effect 
Alcohol-specific mortality 1     

Denmark 1.92  -1.481 0.213 ns  
Finland 2.95  -7.459 <0.001***  
Sweden-southern 2.39  0.456 0.667 ns  
Sweden-northern 2.07  -0.125 0.906 ns  

Alcohol poisoning 2     
Denmark 0.013     
Finland 0.97  -5.467 0.003**  
Sweden-southern 0.06  0.117 0.911 ns  
Sweden-northern 0.18  2.831 0.037*  

Alcohol use disorders (F10)     
Denmark 0.56  -2.845 0.047*  
Finland 0.28  0.074 0.944 ns  
Sweden-southern 0.51  -3.893 0.011*  
Sweden-northern 0.47  -4.034 0.010**  

Alcoholic liver disease (K70)     
Denmark 1.23  1.576 0.190 ns  
Finland 1.22  -4.096 0.009**  
Sweden-southern 0.37  3.220 0.023*  
Sweden-northern 0.30  -1.811 0.130 ns  

Note.  Significance levels: ns non-signifiant, *p < 0.05, **p < 0.01, *** p < 0.001.  Arrows show significant short-term effects for 2003 to 2004 
relative to general trend (one-sample t-test, p < 0.05): = stronger increase or weaker decrease; = stronger decrease or weaker increase. All 
rates have been standardised (direct standardization), with average distribution of age groups in DK, FI, southern SE and northern SE 2000-2007 
used as the standard population.  1Based on these ICD-10 codes: DK =F10, G31.2, G62.1, I42.6, K29.2, K70, K86.0, X45, X65, Y15; FI = F10, 
F19 (with alcohol), G31.2, G40.51, G62.1, G72.1, I42.6, K29.2, K70,  K85.2, K86.0, Q86.0, X45; SE = E24.4, F10, G31.2, G62.1, I42.6, K29.2, 
K70, K85.2, K86.0, O35.4, P04.3 Q86, T51,Y90.1-Y90.9, Y91.1-Y91.9, Z50.2, Z71.4, Z72.1.  This category includes contributory causes in 
Sweden. 2 Based on these ICD codes: DK = X45, X65, Y15; FI = X45; SE = X45.  
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Table 5 

Alcohol-relevant hospitalization, per 10,000 population in 2003 (primary cause, standardized rates), and indexed to 2003 for 
other years 

 Standardized 
rate per 10,000  Indexed standardized rates per 10,000 (2003=100%) 

 2003  2000 2001 2002 2003 2004 2005 2006 2007 
Alcohol-specific mortality 1          

Denmark 44.95  98.5 101.2 97.9 100.0 102.1 97.7 101.5 99.4 
Finland 46.09  108.2 102.5 102.0 100.0 108.6 108.1 105.3 107.4 
Sweden-southern 16.06  104.7 96.9 99.8 100.0 100.7 104.7 106.1 103.1 
Sweden-northern 15.83  111.9 117.5 112.3 100.0 104.6 104.2 107.4 115.5 

Alcohol use disorders (F10) 2          
Denmark 32.67  101.1 102.8 98.3 100.0 103.6 98.1 102.4 99.2 
Finland 25.34  113.6 104.2 104.8 100.0 107.4 102.4 97.7 100.2 
Sweden-southern 14.05  105.3 95.4 99.2 100.0 99.9 103.1 104.5 103.3 
Sweden-northern 14.12  112.8 118.3 113.2 100.0 102.4 102.2 106.9 113.5 

Alcoholic liver disease (K70)          
Denmark 6.62  95.0 99.7 99.7 100.0 98.3 99.5 105.4 109.5 
Finland 4.73  90.3 91.9 98.2 100.0 114.3 133.3 124.5 124.3 
Sweden-southern 1.17  94.9 98.3 104.3 100.0 115.4 114.5 118.8 105.1 
Sweden-northern 0.84  96.4 88.1 102.4 100.0 123.8 114.3 117.9 114.3 

 
 Standardized 

rate per 10,000  Short-term effect 2003-2004 
 2003  t-test p-value Direction of effect 
Alcohol-specific mortality 1     

Denmark 44.95  -1.605 0.169 ns  
Finland 46.09  -11.351 <0.000***  
Sweden-southern 16.06  -0.597 0.576 ns  
Sweden-northern 15.83  -1.557 0.180 ns  

Alcohol use disorders (F10) 2     
Denmark 32.67  -2.805 0.038 ns  
Finland 25.34  -6.240 0.002**  
Sweden-southern 14.05  -0.127 0.904 ns  
Sweden-northern 14.12  -0.862 0.428 ns  

Alcoholic liver disease (K70)     
Denmark 6.62  4.265 0.008**  
Finland 4.73  -3.934 0.011*  
Sweden-southern 1.17  -5.440 0.003**  
Sweden-northern 0.84  -6.883 <0.001***  

Note.  Arrows show significant short-term effects for 2003 to 2004 relative to general trend (one-sample t-test, p < .05):  = stronger increase or 
weaker decrease;  = stronger decrease or weaker increase. Significance levels: ns non-significant, * p < 0.05, **p < 0.01, ***p < 0.001. Based 
on multi-cause coding of hospital discharges (primary causes). Note that the Swedish database does not distinguish F10.0-10.1 from F10.2, so 
only the combined category is available for N and S Sweden.  All rates have been standardised (direct standardization):  Average distribution of 
age groups in DK, FI, southern SE and northern SE over the years 2000-2007 has been used as standard population.  1 ICD-10 Codes: DK = 
F10.0/1/2, E24.4, P04.3, G31.2, G62.1, I42.6, K29.2, K70, K86.0, Q86, R78.0, T51, Z50.2, Z71.4, Z72.1; FI = F10, G312, G621, G721, I426, 
K292, K70, K860, T51, E52, E24.4, P04.3, O35.4,Q86.0, Z50.2, Z71.4, Z72.1, R78.0 ; SE = F10, G312, G621, G721, I426, K292, K70, K860, 
T51, E52, E24.4, P04.3, O35.4, Q86.0, Z50.2, Z71.4, Z72.1, R78.0.  2 ICD-10 codes: DK = F10.0-F10.2; FI = F10.0-F10.2; SE = all F10. 
 
 
found in northern Sweden in the study can be viewed as the 
culmination of a longer-term trend in northern Sweden.  In 
Finland, the changes strengthened the pre-existing 
increasing trend in consumption.  In Denmark, 
consumption had been steady at the relatively high level of 
about 12 litres of ethanol per adult annually for three 
decades, and it has been suggested that the consumption 
level had “reached a saturation point” (Grittner et al., 

2009).  Southern Sweden had also reached a high-point in 
consumption, although more recently than Denmark.   

 
Limits on upward elasticity?  Clearly the level of drinking 
in Denmark is not the maximum level a human population 
can sustain; any “saturation point” is going to be contingent 
on culture, social structure and epoch.  To hypothesise 
saturation as an explanation for the findings in Denmark  
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and southern Sweden is to propose that in that time and 
place the patterns of living and social norms function to 
limit any further net increase in drinking, so that the 
upward elasticity of demand becomes very small. 
 
Increasing affluence, particularly in societies like Nordic 
countries with little extreme poverty, will in any case 
tend to decrease the elasticity of demand (Österberg, 
1995).  In recent decades, the affordability of alcohol has 
increased dramatically.  In Finland, purchasing a bottle 
of the most popular spirits (Koskenkorva) required 
nearly three hours of industrial work in 1971, whereas in 
2008, approximately 30 minutes of work was enough 
(Karlsson & Österberg, 2009b).  The real price index for 
spirits fell by 35% in Denmark 2000-2007, 13% beyond 
the 22% decline in 2003-2004 (Skatteministeriet, 2010).  
Such trends of increased affordability can be observed in 
almost all EU countries (Rabinovitch et al., 2009).  
Hence, it may increasingly be the case that consumption 
already meets the demand and therefore price reductions 
no longer increase consumption.  However, even when 
this is the case, an increase in price may decrease 
consumption.  The literature has not yet followed up the 
suggestion that alcohol elasticities may be asymmetric 
(Bruun et al., 1975).  
 
The novelty of cross-border shopping wears off?  With 
regard to the small effects on travellers’ imports in both 
Denmark and southern Sweden, such purchasing may be 
more attractive at first than later: the “charm of novelty” 

(Gustafsson, 2010a) may wear off.  Both in Denmark and 
in Sweden, there had been previous increases in 
travellers’ allowances—in Sweden on five occasions 
between 1995 and 2003 (Ramstedt & Gustafsson, 2009) 
and in Denmark on five occasions between 1973 and 
1993 (Bygvrå, 2009).  While the relatively small 
increment of the first such change in Sweden had 
produced a marked effect (Norström, 2000), by the last 
increment in 2004 the novelty may have worn off. 
 
Further evidence of the role of “charm of novelty” is the 
relatively short duration of the effects on travellers’ 
imports found both in Sweden (Herttua et al., 2008) and 
in Denmark (Grittner & Bloomfield, 2009).  Economics 
distinguishes short-term from long-term elasticities, 
testing, for instance, whether and intervention has lasting 
effects or just triggers a “pulse” which subsides quickly.  
The elasticity triggered by changes in border shopping 
availability in these countries, the elasticity seems to be 
relatively short-term.  

 
Distinct policy interventions in Denmark and Finland.  
It should be noted that the structure of change in taxes, 
and the overall effect on alcohol prices, differed between 
Denmark and Finland.  The Danish tax change was only 
for spirits; although there is generally some cross-
elasticity between alcoholic beverages (Babor et al., 
2010; Doran & DiGiusto, 2011), only some consumers 
will change beverages in response to a change in the 
price differential.  The incidence of switching to spirits 
from other alcoholic beverages in Denmark in 2004 was 
modest (Grittner et al., 2009).  The Finnish tax change 

affected all alcoholic beverages to a greater or lesser 
extent, including reducing the price of the cheapest 
beverage per unit of ethanol, an aspect of pricing 
increasingly seen as an important influence on rates of 
problematic drinking (Stockwell, Auld, Zhao, & Martin, 
2012).  A greater effect on consumption of the Finnish 
tax change than of the Danish, as in fact occurred, might 
therefore have been expected.   
 
Methodological considerations 
In the present study, the individual-level drinking survey 
results in Sweden and Denmark more or less match the 
register-data results based largely on sales data, but this 
was not true for Finland.  Even if the total change in per 
capita consumption between 2003 and 2004 was nearly 
10%, it still corresponds to an average increase of only 
about 1.9 g. ethanol/day per inhabitant—about one drink 
per week.  Given that survey responses only account for 
about half of alcohol sales (Rehm, Klotsche, & Patra, 
2007), the expected effect in the survey would have been 
smaller.  To detect such or smaller effects, larger sample 
sizes would be needed to overcome the challenges of 
random error.  Sampling biases are also a problem, due 
to sampling design (exclusions of the marginalised from 
the sampling frame) and relatively high non-response 
rates (Gmel & Rehm, 2004).  For the longitudinal 
studies, dropouts introduce a further bias.  Self-reported 
consumption data in surveys thus has its limits as a tool 
for measuring small changes.  In case of inconsistency, 
we consider the Nordic register data to be generally a 
more reliable source (Leifman, Österberg, & Ramstedt, 
2002). 
 
It should also be noted that our self-report data are, of 
course, individual-level data.  In the meta-analysis by 
Wagenaar et al. (2009), price elasticities are much 
smaller on average in the individual-level than in the 
aggregate-level studies.  The difference is described there 
as the consequence of a “statistical artefact” reflecting 
higher variability at the individual level, but it is notable 
that, in their results for alcohol consumption as a whole, 
half of the 30 individual-level studies did not show a 
significant negative elasticity for price; four showed a 
zero elasticity; and two actually showed a significant 
positive elasticity.  Our results are thus not outliers with 
respect to results from other individual-level studies. 
 
Future research directions 
In general, the study’s results show that in Finland there 
is still a correspondence between alcohol prices with 
consumption and related harm.  That chronic liver 
problems increased without delay is a sign that chronic 
heavy drinkers with pre-existing liver problems have 
been strongly affected by the tax cuts.  That it was the 
non-employed who suffered in the first wave may be 
indicative of the same phenomenon.  
 
However, for Denmark and southern Sweden, there were 
only small or no effects of the changes in tax and 
travellers’ allowances.  The cultural determinants of why 
middle aged and older Finns are thirstier than Danes and 
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Swedes are hard to establish, let alone to predict.  
Defining and empirically testing the boundary conditions 
of price elasticity and saturation should thus be a priority 
of future research (Room et al., 2009).  Clearly, the study 
adds to the evidence that in high-income countries the 
increase in alcohol affordability during the last decades 
has already increased total alcohol consumption to the 
level where further increases in affordability may no 
longer substantially increase consumption. 
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