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Abstract 
The aim of this study is to estimate the efficiency of increased access made on the non-

prescriptive drug market, explicitly the painkiller market. In 2009 the Swedish government 

chose to cease the monopoly on the pharmacy market and also allowed regular stores to sell 

some non-prescriptive drugs. To assess the efficiency of these two reforms, I will investigate 

how the access of painkillers has changed for the individual and if this could have an impact 

on health. I will use a fixed effects model, including county- and year fixed effects, with the 

access per 100,000 people as explanatory variable and estimate the effect of outcomes such as 

sales, intoxication, asthma, ADHD prescriptions and doctors visits. This study finds no effect 

of increased access on consumption or health, although the access of painkillers has 

unambiguously increased after 2009.  
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1.  Introduction 
In 2008 the Swedish government decided to cease the monopoly held by Apoteket AB, the 

only company within the country allowed to sell prescriptive and non-prescriptive drugs. The 

new system was implemented on June 1st 2009, and allowed any company authorized by The 

Swedish Medical Products Agency to enter the market (SOU 2008/09:21). The reasons for 

this reform were mainly to increase access, improve service, and lower prices on both non-

prescription and prescription drugs. In addition, a further reform was introduced on November 

1st 2009, which enabled grocery stores to sell some non-prescription drugs, such as painkillers 

(SOU 2008/09:25). According to Apoteket the number of pharmacies per person in Sweden 

was much lower than in the rest of Europe (Apoteket.se). The number of pharmacies has 

increased from 929 in 2009 to 1,412 in 2017 (Sveriges Apotekförening, 2017) with 5,428 

stores now selling painkillers (Swedish Medical Products Agency, 2019).  

 

The two reforms have unambiguously increased the number of providers, but have they 

increased the accessibility for drugs for those who actually are in most need. According to 

The Public Health Agency of Sweden the elderly population consumes the most drugs, 

therefore it would be expected that pharmacies establish in counties where the population is 

older. The market itself does not seem to successfully meet demand, since despite the new 

reforms the market is regarded to need government intervention. One intervention is the rural 

grant, Glesbyggdsbidraget, which increases the initiative to run pharmacies in less populated 

areas and is therefore one indication that the market does not function efficiently since some 

areas do not meet the access demand (The Dental and Pharmaceutical Benefits Agency, TLV, 

2019). In addition, it is interesting to question the reform, since increased access is potentially 

causing increased consumption of drugs, which may not be desirable. If the increased number 

of pharmacies increases access for those who already consume prescriptive drugs the effect is 

positive, but if the reform increases access for those who would, in absence of the reform, not 

consume non-prescriptive drugs it could lead to overconsumption. In this study I will 

investigate the possible overconsumption, by estimating the effect of the increased access on 

sales and proxies for overconsumption, such as intoxications. According to Sweden’s 

Competition Authority (2017) the price of non-prescriptive drugs has rather increased than 

decreased since 2009. If assuming this is correct the reform has not increased efficiency by 

decreasing prices, making it even more interesting to investigate the effects on efficiency in 

terms of sales and health.  
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There are two interesting perspectives about the reform that I will focus on. First, if the 

reform increased access for those who initially did not consume painkillers it is interesting to 

see if solely changes in access have an effect on consumption. Second, the proposed increased 

consumption, could lead to health effects. Several studies suggest that painkillers could have 

rather serious effects on health. For example Liew et al. (2014) study the effect of using 

paracetamol during pregnancy and conclude that it increases the risk of children using ADHD 

medication. Another study by Nielsen et al. (2001) found a link between painkiller use and 

miscarriage. Despite the potential negative health effects caused by painkillers it is still 

advised to use paracetamol when needed during pregnancy (Vårdguiden, 2018). Therefore it 

is reasonable to believe that when the consumption of painkillers increases for the population, 

it does also increase for pregnant women, which may not be desirable. The question then 

becomes, has the reform increased efficiency? I will answer this question by estimating the 

effect on access and health.   

 

The aim of this paper is to assess if the reform increases efficiency in terms of access and 

health. I will use a fixed effects model with the access to painkillers as the independent 

variable with sales and seven health indicators as outcome variables. I will try to address the 

associate potential selective allocation of painkiller suppliers by estimating the “effect” of 

population characteristics on the painkiller suppliers. If the painkiller suppliers are not 

explained by any population characteristics it is more credibly argue that argue that the 

number of suppliers in each county is exogenously determined for the individual. Thereby I 

have a suggested exogenous variation in the access to painkiller variable, which decreases the 

risk of bias when estimating its effect on sales and the potential health effects. From a policy 

perspective, liberalizing the painkiller market is an interesting question because of the fact 

that regulations made to improve population health could work in the opposite direction. This 

paper can contribute to the understanding of liberalizing special markets, such as the 

painkiller market, and shed light on possible unwanted effects. This study finds that the 

number of pharmacies and grocery store suppliers of painkillers has increased after the reform 

in 2009, from about 900 to almost 5,000 in 2017. Furthermore the study finds no effect of 

increased access on consumption or health.  

 

The reminder of this paper is organized as followed; the next section presents the background 

of the painkiller market and a comparison of the number of pharmacies within Scandinavia, 

followed by information about paracetamol. The third section describes the Theoretical 
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Framework followed by an overview of previous studies in section four. Section five presents 

the data used and in section six I describe the Empirical Strategy. In section seven the results 

are presented followed by robustness checks in section eight. In section nine I will discuss the 

results and lastly ten presents a short Conclusion.  

2. Background  

In this section I will briefly describe the history of the pharmacy market in Sweden and 

describe the two reforms implemented in 2009. Furthermore, I will present some short 

information about paracetamol. 

 

2.1 The Swedish pharmacy market  
Before and in the beginning of 1970 the pharmacies in Sweden were run by the pharmacy 

owners themselves and the outpatient care was also mainly private owned. In the late 1960’s, 

advocates of a state-owned healthcare system could with majority induce the 

“Sjukronorsreformen” which enforced a fixed price of 7 SEK for visiting the outpatient care. 

The fixed price lowered the initiative to run outpatient care since the revenue was limited, and 

at the same time pharmacies became state owned by one company, Apoteksbolaget AB. In a 

few years the market went from a private system to a state owned one, where the outpatient 

care and pharmacies cooperated under a national monopoly. During the last decades the 

development has moved toward a more private owned system, with two main reforms. The 

first reform introduced a mandatory legislation that allowed patients to choose their healthcare 

centre and the other reformed the pharmacy market (SNS 2011). The second reform, 

introduced on the 1st of June 2009, allowed any firm authorized by The Swedish Medical 

Products Agency to sell non–prescriptive and prescriptive drugs. In addition, another reform 

was introduced on the 1st of November 2009, which allows authorized stores to sell 

painkillers. These types of stores include grocery stores, gas stations and convenience stores. 

In 2017 there were five different companies running 1,412 pharmacies and 4,825 stores 

selling painkillers. These stores increased access both by number of retailers and also by more 

generous opening hours. Even though these reforms were implemented at a certain date, the 

establishment of new pharmacies and authorized suppliers occurred at different times and 

rates in each county, see Appendix A1 – A4 (Swedish Medical Products Agency, 2019). 
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Despite the increased number of suppliers, the access to non-prescriptive and prescriptive 

drugs still differs among counties. For this reason, the government decided to offer a grant, 

provided by Swedish Medical Products Agency, to firms wanting to establish in less 

populated areas (Riksdagen.se & The Dental and Pharmaceutical Benefits Agency 2017). The 

need of government intervention in the market indicates that despite the new liberalizing 

reform the market itself does not meet the demand of pharmacies throughout the country. 

Since the total number of pharmacies has increased, it could be an indication of the supply 

being larger than the actual demand in some areas.   

 

2.2 Access compared to Nordic countries 
The main argument for the government to introduce the new reform was to increase access of 

non-prescriptive- and prescriptive drugs. The access to pharmacies in Sweden is said to be 

lower than other similar countries. I have chosen to look at Finland, Denmark and Norway for 

comparison. In table 1, the number of pharmacies is divided by population, making the 

numbers comparable between countries. Sweden has a higher number of people per pharmacy 

compared to all countries except Denmark in 2010 and also in 2015. The number of 

pharmacies in Finland seems to be quite constant over time compared to the rest of the 

countries. Denmark has the largest decrease in the number of people per pharmacy, but 

Sweden and Norway also decrease their number of people per pharmacy.  

 

 
 

Moreover, it is possible to compare the number of injuries and poisoning in the countries and 

this provides mixed evidence. Denmark has the largest number of people per pharmacy and 

does also throughout the period have the smallest number of injury and poisoning. Norway 

has a smaller amount of pharmacies per person and has a higher number of injuries and 

poisoning than Sweden until about 2012. Even though there is no clear pattern between the 

number of pharmacies and poisoning it does raise the concern that increasing access to 

painkiller might be problematic. Of course these statistics are not a perfect source for the 



 
 

 8 

number of intoxications in each country but it could be an indicator of the correlation between 

intoxications and the number of pharmacies. 

 

Furthermore it is possible to compare Swedish accidental- and non-accidental alcohol 

poisonings with the European Region (WHO 2019). Neither of these two variables is directly 

linked to paracetamol poisoning but could be an indicator of risk behaviour in the countries. 

Based on these statistics Swedish poisonings are below average until 2014, after that 

increasing, and alcohol poisoning is below the European average. The alcohol monopoly in 

Sweden might be the reason for the lower amount of alcohol poisoning. It is not unreasonable 

to believe that the market for drugs could be similar and therefore such a market could be 

very sensitive to liberalization.  

 

2.3 Paracetamol  
Paracetamol is a medicine used to relieve pain such as headache, migraine, fever and 

toothache. The medicines that contain paracetamol are many, in Sweden the most known are 

Alvedon and Panodil. Although widely consumed, exactly what paracetamol does to the body 

remains unclear. Presumably the drug reduces the effect of the pain-causing substances that 

are produced in the body when exposed to an infection or injury. The pain-relieving effect 

often comes within 30 minutes and lasts up to 4 hours. However, using a higher dose than 

recommended does not improve health and can in fact be dangerous. It is possible to get liver 

damages from using too much paracetamol and there is also a risk of intoxication. It is not 

recommended to use paracetamol with alcohol since it could be even more harmful to the 

liver.  Paracetamol is approved to be used during pregnancy and it is not likely to pass to the 

child while breastfeeding (Vårdguiden.se).  

 

3. Theoretical Framework  
The pharmacy market in Sweden has drastically changed over the past 10 years. The 

pharmacies and grocery store suppliers combined offer over 6,800 locations nationwide, 

where it is possible to buy painkillers. Based on this, the monopoly market has transformed 

into a rather competitive one. Every pharmacy and store wanting to sell painkillers needs to 

be authorized by Swedish Medical Products Agency, this legislation works as a barrier and 

limits competitiveness in the market. Even though the market has a barrier making the 

establishment of firms more difficult there are many firms selling painkillers, which are 
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increasing competition. If we assume that painkillers are a normal good the microeconomic 

theory implies two effects, first the price will decrease due to the reform, which was desired 

by the government in this case (SOU 2008/09:25). Second, consumption will increase 

(Mankiw and Taylor, p.139) which was not an expressed goal for the government. From the 

theory a hypothesis emerges; increased access leads to increased consumption of painkillers, 

which also comes with potential negative health effects. In 2017, Sweden’s Competition 

Authority published a report investigating how the reform affected price. The authors 

conclude that the prices on non-prescriptive drugs are higher in pharmacies than among other 

retailers, which could imply that the increased access by regular stores is an important 

determinant of the individual’s consumption. However they were not able to identify any 

decrease in price, which does question the efficiency of the two reforms. For this study it 

could imply that the effect on sales and health could be lower, since the reforms only caused 

increased access and not a reduction in price.  

 

According to theory, it would be naive to not expect that increasing access will increase 

consumption, which is not clear to be the main expectation for the government. One reason 

for this theory not to hold is if painkillers are not a normal good, it could be that non 

prescriptive painkillers are an inferior good and when income rises people have the 

opportunity to see a doctor and get prescriptive drugs. Another argument could be that people 

might store painkillers, to ensure having it at home when needed. If people store painkillers it 

is in line with the theory of intertemporal substitution, which means that people forego current 

consumption to consume in the future. Some would probably argue that painkillers are a 

necessity good, which means that people will buy them regardless of changes in the income 

level. Because the government want to increase access and lower prices, to make medicine 

more accessible to everyone, it is reasonable to believe that the price affects consumption. 

Therefore it is probably not likely that people would buy painkillers regardless of the price, 

because it is only pain relieving not curing. 

 

Painkillers could help softening symptoms, but they are not essential for most. If the increased 

access to pharmacies does increase consumption of painkillers, painkillers are most likely a 

normal good. One could argue that the number of physical stores is not as important, since 

Sweden now has a high access due to online shopping, where it is also possible to buy 

painkillers. Ordering painkillers online could be compared to storing painkillers, possibly the 

number of online consumers is constant and might not be affected by the number of stores 
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selling painkillers. If this group of people is constant this is not a problem for the study, since 

I want to estimate the effect of having an increased number of physical stores and if that 

increases consumption for those who initially did not consume painkillers. In 2015 all five 

pharmacies on the market had opened for online shopping and only one additional pharmacy 

was exclusively an online store. The online shopping contributed to only about 4% of total 

sales in 2015 and the sales are mainly driven by prescriptive drugs, which may indicate that 

the share of painkiller sales online are small (Industry Report 2016). It is difficult to measure 

possible positive effects of increased painkiller consumption, but decreased sick-benefits 

could be an indication of increased health and therefore a positive effect.   

4.  Previous Literature  
To my knowledge there are no studies investigating the causal effect of both liberalizing 

reforms, neither focusing solely on increasing access through regular stores. In this section I 

will therefore present studies in related fields and studies, which provide background 

information of why the painkiller market differs from other markets. This section discusses 

their findings and how they relate to the present study.  

 

Most commonly studied are the effects of prescriptive dugs, but people consuming non-

prescription drugs might have a problem with their consumption. Westerlund et al. (2001) 

problematize the growing availability of over the counter (OTC) products and that people in 

general are not concerned about the risks associated by non-prescription medicine. 

Westerlund et al. focuses entirely on the drug-related problems (DRP) of non-prescriptive 

drugs sold in pharmacies. The authors pose four research questions, of which two are of 

relevance to this study. First, they want to identify what drug-related problems come with the 

sale of non-prescriptive drugs. Second, it has been stressed that pharmacies have a key role in 

providing information about the non-prescriptive drugs. Therefore they want to identify if the 

problems are identified to the same extent in over the counter sales pharmacies and self-

serviced departments. They collect data from forty-five pharmacies located in various 

locations nationwide. Their finding proposes that a common problem is that people make an 

inappropriate drug selection for their ailment and that the incidence of these drug-related 

problems are higher in self-serviced departments. The author suggests this could be due to a 

lack of guidance by a pharmacist. Despite the fact that this study was made in 2001, when 

non-prescriptive drugs where only offered in pharmacies, it is still of relevance since it 

highlights the potential risks of selling non-prescriptive drugs in a less regulated way. If the 
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lack of communication with a pharmacist causes people to misuse medication it could suggest 

that the effect of selling non prescriptive drugs in regular stores would be even larger.  

 

Watesson et al. (2018) examines the trend of prescribed paracetamol usage in the Nordic 

countries. The result shows an increase over time in all countries between 2000-2015, and 

Denmark had the highest sales throughout the period. Even though the article only takes into 

account the trends of prescribed paracetamol, its result could be an indication for a similar 

trend of non-prescribed paracetamol since liberalization of the monopoly market affect both. 

To my knowledge the only study examining the paracetamol poisoning trends in relation to 

the reformed pharmacy market in Sweden is the article by Gedeborg et al. (2017). The authors 

investigate the causal effect of the second reform, selling painkillers in authorized stores, on 

paracetamol poisoning after 2009 compared to 2007-2009. Gedeborg et al. observed a 

deviation in the trend of intoxications after the 2009 reform. Despite this they were not able to 

prove that the increase where caused by increased availability. This thesis will contribute to 

the literature as it estimates the causal effect of increased access on consumption, by using an 

identification strategy including the variation in establishment of painkiller retailer in the 

counties. Moreover, I aim to contribute with broader health perspective, to understand the 

possible health effects of the introduced reforms.  

 

Since studies estimating the effect of liberalized pharmacy markets are limited, I will present 

studies estimating the effect of reforms on another monopoly, Systembolaget. The paper by 

Grönqvist and Niknami (2014) evaluates a reform that enables buying alcohol in 

Systembolaget on Sundays. They conclude that as a consequence of the reform, sale of 

alcohol goes up and also results in another unwanted effect, increased crime rates. Nilsson 

(2017) also evaluates increased alcohol availability and concludes that consumption increases 

and that this has negative economic long run effects for the unborn children. Prior to 2009, 

Systembolaget and Apoteket where the only monopolies in Sweden and it could be reasonable 

to believe that liberalizing the pharmacy market could have similar effects as presented above, 

at least when it comes to sales and consumption. Since the products sold in these two 

monopolies are different it is difficult to generalize unwanted effects, but previous studies 

make it clear that ceasing a monopoly could come with unexpected effects. Nilsson (2017) 

studies one reform made on Sweden’s monopoly market of alcohol and concludes that an 

increased access in regular stores increases consumption and also leads to negative effects for 
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the exposed unborn children. This suggests that reforming monopoly markets could increase 

consumption and that prenatal health could have large long run effects. 

 
On 1st November 2015 it was decided that non-prescription tablets of paracetamol would not 

be sold in regular stores anymore. The reason for this is said to be the increased number of 

paracetamol poisoning, where paracetamol has been used for self-harm (Swedish Medical 

Products Agency, 2015), which also motivates this study. Even though Gedeborg et al. (2017) 

claims that intoxications have not increased, it is worth further investigation. There is a lot of 

discussion about the effects of painkiller use, and there is no worldwide consensus. Rebordosa 

et al. (2008) finds that paracetamol use during pregnancy has a small impact on the 

probability of children having asthma. Nielsen et al. (2001) also found negative effects of 

using ibuprofen during pregnancy. The authors could not prove any adverse outcome at birth 

but do conclude that it could be associated with miscarriage. These studies imply that further 

research on painkiller use is desirable and also needed to take into account when deciding to 

privatize the market for non-prescription and prescription drugs.  

5. Data 
First, I will present the data used to answer the main research question, if the increased access 

increases painkiller consumption and potentially have an effect on health. Moreover I will 

present the data needed to examine the potential selective allocation of painkiller suppliers 

over time. Preferably I would want to use individual data but the available data is aggregated 

on county level, which means that the study will be based on the average value of all 

individuals in county.  

 

5.1 Dependent and Independent variables 
The variable “Access” reflects the total access of painkillers by combining the access to 

painkillers provided by pharmacies and the access to painkillers provided by regular stores. 

The data of pharmacies is collected from Sveriges Apotekförening, which publishes annual 

reports of the pharmacy market, including the number of pharmacies in each county, between 

the years 2009 – 2017. From Swedish Medical Products Agency I collect data on the number 

of stores selling non–prescriptive drugs between the years 2009 - 2017. Based on the data of 

pharmacies and stores I will construct the variable as the number of painkiller providers per 



 
 

 13 

100,000 people1. To reduce the influence of outliers and for an easy interpretation of the 

result I will use the log of access. From here on I will refer to this variable as “Access” and it 

is the independent variable for the papers main regression.  

 

In total I will look at seven outcome variables, the data is available for the years 2010 – 2017. 

The first outcome variable I will use is painkiller sales, which works as a measure for 

consumption, provided by eHälsomyndigheten. The data was given on request by email. The 

data is based on the pharmacy exporters selling price, which makes it possible to use as a 

proxy for individual spending on painkillers. I choose to create a variable that reflects the 

spending on painkillers per person by dividing the total spending on painkillers by the 

population in each county. The data includes painkillers containing ibuprofen, naproxen, 

acetylsalicylic acid and paracetamol. Furthermore, The National Board of Health and Welfare 

provides statistics about four of the variables used as health outcomes; the number of children 

born with a weight below what is defined as a healthy threshold (<2500g), the number of 

ADHD and asthma prescriptions for children between 0-9 years old and, the number of 

intoxications in all ages. The asthma medicine is the same one used for COPD, but since the 

data only includes prescriptions for children 0-9 years old the likelihood of someone using the 

medicine for COPD2 is small. I construct the variables as the number of prescriptions per 

10,000 children. The intoxication variable is constructed as the number of intoxications per 

100,000 people. These variables will be used when trying to estimate what increased 

paracetamol consumption for pregnant women could potentially have on health.  

 

The sixth outcome variable will be used to estimate if there is any positive effect by having an 

increased access to painkillers I will use the number of people receiving sick-benefits 

provided by The Swedish Social Insurance Office. Preferably I would have wanted to use data 

on the number of sick-days in each county, because the sick-benefits are provided after being 

sick for 14 days, and the number of sick days would give a better indication of the direct 

effect of being able to buy painkillers. Using painkillers can make you manage to go to work 

even if having a headache or some other symptom. However even if this effect is positive, it 

might only indicate a smoothening of symptoms and not a positive health effect. Finally the 

seventh outcome is the number of doctor visits per 100,000 people, provided by Swedish 

Association of Local Authorities and Regions. A decrease in the number of doctor visits 

                                                
1 Based on population statistics from SCB  
2 COPD is a lung disorder almost exclusively affecting older adults since it takes years to develop  2 COPD is a lung disorder almost exclusively affecting older adults since it takes years to develop  
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corresponds to a positive effect of increased access and an increase in visits to a negative 

effect.  

 

 

Table D1. DESCRIPTIVE STATISTICS; OUTCOMES  
Variables N mean sd min max 
      
Low Birth-Weight 147 21.29 3.53 12.19 28.48 
Intoxications 168 70.27 19.22 35.03 135.04 
ADHD 168 22.84 10.29 7.71 62.53 
Asthma 168 506.74 79.57 292.31 757.90 
Sales 168 106,855.21 11,782.64 86,619.21 145,273.30 
Sick-Benefits 168 0.26 0.03 0.20 0.35 
Doctor Visits 168 137,908 20,175 100,390 201,780 

 
Note: Sales, intoxications and doctor visits per 100,000 people 

ADHD and Asthma prescriptions and, Low birth-weight per 10,000 people 
Sick-Benefits is the share of the population 

 

 

5.2 Potential selective allocation  
To address potential selective allocation of sellers of painkillers I will estimate the effect of 

certain population characteristics on access, the number of pharmacies and stores combined. 

Statistics Sweden, SCB, provides demographic statistics for each county and it allows me to 

construct age cohorts that I can use in my regression to compare how age affects access. The 

two variables I will use are the share of the population being over 65 years old and the share 

of the population being between 15 to 35 years old. From SCB I also collect income data from 

each county, and create a log income variable. From The Swedish Social Insurance Agency I 

collect data of number of people getting sick benefits in each county and divide it by 

population size to get the share of people receiving sick benefits. I also construct another 

variable based on data provided by The Public Health Authority. They provide self-reported 

data of health status, two of the questions asked where if you often suffer from headache and 

how you would classify your health in a scale from “very good” to “very bad”. With this data 

I construct a variable called BadHealth, which is the share of the population stating their 

health to be “Bad” or “Very Bad”. The Public health authority also present data of the fraction 

of people in each county that are consuming alcohol in a hazardous manner, which is based 

on a survey question about consumption. The National Board of Health and Welfare provides 

data of the number of people being institutionalized for drug abuse and by dividing the 
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number by population size I form the variable as the share of the population being 

institutionalized for drug abuse. 

6. Empirical Strategy  
In this section I will describe the empirical strategy. In the first part, the method used for the 

main question is presented. Second, I will describe in what way I try to identify if the access 

to painkillers could be seen as exogenously determined for the individual and how it connects 

to the main question. Last I will present how population characteristics affect access before I 

move on to results in the next section.  

 

6.1 The effect of increased access on health 
All Swedish counties implemented the two reforms at the same time. The variation in the data 

comes from the fact that the reforms affected the counties at different time and to different 

extent. To answer the main question, what effect does increased access have on sales and 

potentially on health, I will use a fixed effects model with county and year fixed effects with 

the access to painkillers as the independent variable. If the difference in access between 

counties and in time is exogenously determined for the individual, the number of locations in 

access can be seen as if randomly assigned. I can therefore use the variation in access to 

estimate how it affects sales and health, but probably the establishment are not random. In the 

next section I will present a strategy where I try to investigate if there is a selective allocation 

of the access variable, and how I can use the results to lower the risk of bias in the fixed 

effects model. For example it is likely that the older population is a determinant of access and 

they consume a lot of painkillers. If not controlling for an older population in my main 

regression, the estimate of access effect on painkiller sales will rather show an effect of 

having an older population and not access.   

 

To estimate the effect of access on sales I use the fixed effects model, including within county 

fixed effects and year fixed effects. The county fixed effects capture unobservable county 

specific characteristics that are constant over time, such as geographic characteristics that 

could correlate with the outcome. For example, a county with more nature could be correlated 

with a healthier population. The year fixed effects control for factors varying over time but 

affect all counties equally, such as other reforms that affected all counties at the same year, 

which also could affect the outcome. In this case the reform in 2015, limiting the range of 

painkillers sold in store is one example of what year fixed effects control for (Swedish 
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Medical Products Agency, 2015). First, I will estimate the effect of increased access to 

painkillers on consumption, using painkiller sales as the dependent variable and the access to 

painkillers as independent variable. The regression used is; 

 

𝑆𝑎𝑙𝑒𝑠!"   =  𝛽!𝑙𝑜𝑔𝐴𝑐𝑐𝑒𝑠𝑠!" + 𝛼! +  𝛿! +  𝜖!"   (1) 

 

As independent access variable I will use the logged number of suppliers per 100,000 people 

(𝑙𝑜𝑔𝐴𝑐𝑐𝑒𝑠𝑠) and 𝑆𝑎𝑙𝑒𝑠 will be the dependent variable. In the regression 𝛼! is the county 

fixed effects, 𝛿! is the time fixed effects and 𝜖!" is the error term. Secondly, I will estimate the 

effect of increased access to painkillers on the health indicators in the same way where 

𝐻𝑒𝑎𝑙𝑡ℎ is the dependent variable reflecting the health indicating variables; 

 

𝐻𝑒𝑎𝑙𝑡ℎ!"   =  𝛽!𝑙𝑜𝑔𝐴𝑐𝑐𝑒𝑠𝑠!" + 𝛼! +  𝛿! +  𝜖!"   (2) 

 

One potential threat to the model of this question is the possibility of reverse causality. It is 

possible that the establishment of pharmacies and painkiller suppliers is determined by 

demand, which is an empirical question. If the population characteristics in the counties vary 

within counties and over time and the counties with highest sales and also highest 

intoxications have the highest establishment of suppliers after the reform, the correlation is 

reversed. If this is true, the liberalization of the market raises even more questions of its 

expedience. I try to address this problem in the next section 6.2 when testing for selective 

allocation.   

 

Furthermore if the price of drugs is the same throughout the country this will be accounted for 

by time fixed effects. However, the prices might differ among counties and could therefore 

affect the result, and to control for this I would need data of prices every year and in all 

counties. I am not able to find this kind of data and will therefore discuss how the absence of 

this might affect my result. First, prices on non-prescriptive drugs are lower in regular stores 

than in pharmacies, which could imply that the number of stores in each county affects the 

painkiller consumption the most and therefore counties with the most stores might be less 

affected by price increase. Second, if prices have increased over time the change in 

consumption comes from both higher price, which would in theory mean that people buy less 

and, also increased access which would increase sales. Therefore the result of this study could 

be underestimated. Although it could also be that the price differences probably are caused by 
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differences in the range of stores between counties rather than prices differ solely between 

counties.  

 

6.2 Selective allocation of Access 
Probably it is not random in which counties companies choose to establish, for example it is 

reasonable to believe that companies want to establish in areas with an history of high sales 

and therefore the outcome can affect the explanatory variable. However, since I want to 

measure the effect of access on consumption for the individual it is only crucial that access is 

exogenously determined for the individual. Therefore in this section I will the method used to 

try to address whether the allocation of painkiller suppliers is exogenously determined for the 

individual. The number of pharmacies and painkiller suppliers per 100,000 people (𝐴𝑐𝑐𝑒𝑠𝑠) 

reflects access and will be the outcome variable. The explanatory variables will indicate 

specific population characteristics, such as demographics, income and risk behaviour. If I can 

conclude that the painkiller suppliers are exogenously determined for the individual, it means 

that I have an exogenous variation in suppliers in each county, which would decrease the risk 

of bias in my main regression.  

 

The explanatory variables will consist of age cohorts, to see if there is a specific age group 

that enhances establishment compared to another. Furthermore, it will include variables that 

could indicate risk behaviour in the population. The risk indicators consist of the share of the 

population which consumes alcohol in a hazardous manner and the share of the population 

which been taken into care for addiction problem. Moreover, I will control for income by 

adding Log-Income. The regression including the full set of controls is;    

 

𝐴𝑐𝑐𝑒𝑠𝑠 = 𝛾! + 𝛿!  + 𝛽! 𝑜𝑙𝑑𝑒𝑟 !" + 𝛽!(𝑦𝑜𝑢𝑛𝑔𝑒𝑟)!" +  𝛽!𝑙𝑜𝑔𝐼𝑛𝑐!" 
+ 𝛽!𝑙𝑎𝑔𝐴𝑙𝑐𝑜!" +  𝛽!𝑙𝑎𝑔𝐴𝑑𝑖𝑐!" +  𝜀!"   (3) 

 

Here 𝐴𝑐𝑐𝑒𝑠𝑠 is the access to painkiller per 100,000 people, 𝛾! are the time fixed effects, 𝛿! are 

the county fixed effects, 𝑂𝑙𝑑𝑒𝑟  is the population share of which people are over 65 in each 

county, (𝑌𝑜𝑢𝑛𝑔𝑒𝑟) is the share of which the population is between 15-35 years, 𝐴𝑙𝑐𝑜 is the 

share of people consuming alcohol in a hazardously manner, 𝑙𝑜𝑔𝐼𝑛𝑐 is the logged average 

income, and 𝐴𝑑𝑖𝑐 is the share of people that has been treated for addiction. The 𝛿! is the 

county fixed effects, 𝛾! is the year fixed effects and 𝜀 is the error term. In this regression it is 

important that the explanatory variables are predetermined, meaning that they are determined 



 
 

 18 

prior to current period. I argue that the possibility of people moving to a specific county 

because of painkiller access is not likely, therefore the access to painkillers do not affect the 

demography. Furthermore the possibility that the number of painkiller suppliers affect the 

individual income is small, even if it does increase job opportunities the effect is probably 

ambiguous because in regular stores they will not employ more people when offering non-

prescriptive drugs. I argue that the number of stores selling painkillers will not affect your risk 

behaviour, more likely is that people with existing addictive behaviour would demand 

increased access of non-prescriptive drugs. However, to validate that the risk indicating 

variables are predetermined I will lag both 𝐴𝑙𝑐𝑜 and 𝐴𝑑𝑖𝑐 one year. By lagging the variables 

one year I avoid the problem of reverse causality, since the number of painkiller suppliers 

year t cannot directly affect the number of people consuming alcohol in a hazardous manner 

in year t-1.  

 

Moreover, I will run the regression and add the controls step by step. The first one is an OLS 

including the full set of controls (4), the second regression is a fixed effect model including 

controls for age (5), regression number (6) adds further controls for income and regression (7) 

includes the full set of controls and fixed effects. The regressions are; 

 
𝐴𝑐𝑐𝑒𝑠𝑠 = 𝑎 + 𝛽! 𝑜𝑙𝑑𝑒𝑟 !" + 𝛽!(𝑦𝑜𝑢𝑛𝑔𝑒𝑟)!" +  𝛽!𝑙𝑜𝑔𝐼𝑛𝑐!" 

+ 𝛽!𝑙𝑎𝑔𝐴𝑙𝑐𝑜!" +  𝛽!𝑙𝑎𝑔𝐴𝑑𝑖𝑐!" +  𝜀!"   (4) 
 

𝐴𝑐𝑒𝑠𝑠 = 𝛾! + 𝛿! ++ 𝛽! 𝑜𝑙𝑑𝑒𝑟 !" + 𝛽!(𝑦𝑜𝑢𝑛𝑔𝑒𝑟)!" + 𝜀!"(5) 
 

𝐴𝑐𝑐𝑒𝑠𝑠 = 𝛾! + 𝛿! +  + 𝛽! 𝑜𝑙𝑑𝑒𝑟 !" + 𝛽!(𝑦𝑜𝑢𝑛𝑔𝑒𝑟)!" +  𝛽!𝑙𝑜𝑔𝐼𝑛𝑐!" + 𝜀!"   (6) 
 

𝐴𝑐𝑐𝑒𝑠𝑠 = 𝛾! + 𝛿!  + 𝛽! 𝑜𝑙𝑑𝑒𝑟 !" + 𝛽!(𝑦𝑜𝑢𝑛𝑔𝑒𝑟)!" +  𝛽!𝑙𝑜𝑔𝐼𝑛𝑐!" 
+ 𝛽!𝑙𝑎𝑔𝐴𝑙𝑐𝑜!" +  𝛽!𝑙𝑎𝑔𝐴𝑑𝑖𝑐!" +  𝜀!"    (7) 

 
 
After running each regression, (4) – (7), I estimate the predicted values of the model, 

𝐴𝑐𝑐𝑒𝑠𝑠!"#$%& . By subtracting the predicted values from the observed values, I create a 

variable for the residuals, 𝐴𝑐𝑐𝑒𝑠𝑠!"#$% . The residuals reflect a value, which cannot be 

explained by the model. If the predicted value is higher than the observed the model 

overestimates the value, and if the predicted value is less than the observed the model 

underestimates the value. The residuals will then reflect the difference and therefore what is 

still left to explain. By running the regressions, (4) – (7), one by one I will be able to compare 

the residuals after adding more controls. If I find that the demographic, income and risk 
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indicating variables do not explain the increase of pharmacies, the variation in the 

establishment could be exogenous for the individual. This means that for the main question 

where the access is the independent variable, the variation in access for the individual can be 

assumed to be exogenous and as if randomly assigned. Thus, if I find that one or some of the 

factors do affect establishment I can control for them in my main regression, which can lower 

the risk of bias in regression number (1).  

 

In Table 2 the result of population characteristics on access is displayed. The first column is 

an OLS including all the controls (4), the second regression is a fixed effect model including 

controls only for age (5), regression number (6) adds further control for income and lastly 

regression (7) includes the full set of controls. 

 

 

Table 2. POPULATION CHARACTERISTICS EFFECT ON ACCESS 
Variables (4) (5) (6) (7) 
     
Older 608.8*** 748.7*** 707.6*** 722.2*** 
 (67.79) (119.8) (127.7) (120.1) 
Younger 244.2*** -38.69 -11.95 3.786 
 (72.16) (129.1) (146.8) (146.4) 
LogIncome 45.46***  90.85 86.87 
 (8.092)  (106.3 

) 
(102.9) 

AdicLag -1,297   -3,144 
 (2,636)   (2,221) 
AlcoLag 10.13   -10.91 
 (44.64)   (28.92) 
     
Observations 168 168 168 168 
R-squared 0.529 0.932 0.934 0.936 
County Effect NO YES YES YES 
Time Effect NO YES YES YES 
Number of Counties 21 21 21 21 

Robust standard errors in parentheses. Standard errors are clustered on county level 
*** p<0.01, ** p<0.05, * p<0.1
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If the population share of people being over 65 years old increases with 1, meaning it 

increases with 100%, the access to painkillers increases with about 700 locations to buy 

painkillers per 100,000 people. A 100% increase in the share of people being over 65 years is 

a bit unrealistic, and if dividing the estimate with 100 it describes a 1% increase in the older 

population. Dividing the estimate with 100 equals 7 and shows a 1% increase in painkiller 

suppliers per 100,000 people. The first column (4) represents the result of an OLS regression 

with the full set of controls. The result is significant on a 1% level and shows that a 1% 

increase in the population being over 65 years old would result in an increase in access by 6.1 

locations per 100,000 people. Colum (5) includes the estimate for the fixed effects model 

controlling for age, this estimate is also significant on a 1% level and shows that an 1% 

increase in the older population would result in an increase of 7,49 locations to buy painkillers 

per 100,000 people. For example in Uppsala county which has a population of around 

300,000 people, the result would imply that increasing the older population with 1% would 

result in an increase of 21 suppliers. The result remains fairly consistent when adding controls 

for income in column (6) and also when adding controls for risk indication behaviour on 

column (7). The interpretation of this is that the effect of having an older population, relative 

to a middle aged, increases the access of painkillers in the county. This is in line with my 

expectations, since the older population is the one using most drugs and suppliers wants to 

maximize profit. As they know older people buy more drugs, it makes sense that suppliers are 

targeting counties with a larger share of elderly people. Neither of the risk-indicating controls, 

𝐴𝑙𝑐𝑜𝐿𝑎𝑔 and 𝐴𝑑𝑖𝑐𝐿𝑎𝑔, is significant, and also small, suggesting that they do not have an 

effect on the establishment of pharmacies and stores supplying painkillers. The fact that 

𝐴𝑙𝑐𝑜𝐿𝑎𝑔 and 𝐴𝑑𝑖𝑐𝐿𝑎𝑔 does not have an effect on Access ensures that increase in access is 

driven by other factors and therefore not increasing access for those who do not need it, which 

was a concern. Furthermore the estimate for income is not significant and implies that the 

income of the population in each county does not affect the establishment of painkiller 

suppliers. The estimate stays positive and statistically significant when adding more controls, 

suggesting that the result is stable. This result suggests that I should control for age in the 

main regression to claim any exogenous variation in the access variable. However, I will 

include the full set of controls to test the robustness of the result.  
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For the regressions, (4) – (7), I construct the predicted values and present the residuals in the 

figures below. Each colour represents the observations for one county. 

 

 
 

Distribution of the data for the last regressions seems to be random and the residuals do not 

contradict the linear assumption. A linear model looks to be a good fit. Comparing the 

regression including the fixed effects reduces the residuals. These residuals indicate that there 

is unexplained variation in the outcome variable and that fixed effects are not the only 

determinants of access. The residuals vary between around +40 and –20 locations selling 

painkillers per 100,000 people for the OLS. Figure (5) shows the residuals for a fixed effects 

model controlling for age. Figure (6) is also a fixed effects model controlling for age and 

income. In figure (7) shows the residuals from a fixed effects model with the full set of 

controls, including age, income and risk indicating variables. For the figures (5), (6), and, (7) 

the residuals vary, with one exception, between +5 and -5 suppliers per 100,000 people, see 

Appendix, Graph B1. This result indicates that there is unexplained variation, which supports 

that if I control for the factors affecting the access, the variation in access can potentially be 

assumed to be exogenous for the individual. For the main question of this study, how does 
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access of painkillers affect efficiency, it means that I can use the variation to estimate the 

relationship between access and painkiller sales, with a lower risk of bias. When comparing 

the residuals it is clear that the largest difference in residuals is made when adding fixed 

effects. Moreover, when adding further controls for income and risk indicators the residuals 

only change slightly.  

7. Results 
In this section I will start by presenting descriptive statistics on the number of pharmacies and 

grocery store suppliers after 2009. Furthermore I will present the result on how access affects 

painkiller consumption and health. In the last section I will try to address if there is any 

selective allocation of Access.  

 

7.1 Descriptive statistics  
In this section I will present descriptive statistics of the number of pharmacies and non-

prescriptive drug suppliers. To see if the two reforms have increased efficiency in terms of 

service, I present the number of pharmacies and suppliers. I think it is reasonable to assume 

that having an increased amount of pharmacies and stores selling painkillers in your county 

has an effect on the individual. Graph 1 shows the total access, pharmacies and regular stores 

combined, per 100,000 people in each county over time.  
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Based on the graph it is clear to say that the access on average has increased over time, which 

suggests that the two reforms have had an impact on the market. The access to painkillers has 

increased in all counties over time with an average growth rate of 7%, (see Table D2), the 

increase is in line with the theory of an unregulated market. In 2009 the county with the 

lowest access (Uppsala) provided 26 suppliers of painkillers per 100,000 people and the 

county with the highest access (Jämtland) about 60 suppliers per 100,000 people. At the end 

of 2017 the county with the lowest access had increased to about 40 suppliers per 100,000 

people and the county with the highest access had over 100 suppliers per 100,000 people. In 

Appendix I present the graphs for pharmacies and grocery store suppliers separately. In 

addition, this difference in access between counties makes it interesting to address if there are 

any specific features creating this inequality.  

 

 

 

Table D2. DESCRIPTIVE STATISTICS 
Variables Obs. mean sd min max 
      
Access 189 54.91 13.96 26.51 106.31 
Pharmacies 189 14.23 2.51 7.86 20.80 
Stores 189 40.68 11.88 18.08 85.51 
Growth rate Access 168 0.07 0.05 -0.00 0.25 
      

Note: Per 100,000 People 
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7.2 The effect of increased access on painkiller sales  
To measure the effect of increased access on painkiller sales I will use a fixed effects model 

with Total sales of painkillers as the dependent variable and access to painkillers as the 

independent. This regression is a lin-log model, meaning that it reflects the effect of a 1% 

increase in access on sales. Table 3, presents the results for the effect of access on sales. The 

sales variable is based on the sales revenues per 100,000 people in the county, which then 

states the amount spent on painkillers per 100,000 people. These results how that if access 

increases with 1% per 100,000 people the total sales changes with the value of the estimate. 

Table 3 presents the result of the fixed effects model, (1) without controls and (3) with the full 

set of controls. 

 

 
Table 3. THE EFFECT OF ACCESS ON TOTAL SALES  
Variables (1) (2) (3) 
    
LogAccess 18,119* 12,990 10,974 
 (9,696) (14,468) (12,162) 
Older  238,149 234,415 
  (261,767) (245,229) 
Younger   -124,777 
   (222,312) 
LogIncome   -66,477 
   (103,264) 
AdicLag   -1.355e+06 
   (3.116e+06) 
AlcoLag   41,099 
   (29,577) 
Observations 168 168 168 
R-squared 0.499 0.514 0.532 
Number of Counties 21 21 21 
County Effect YES YES YES 
Time Effect YES YES YES 
Robust standard errors in parentheses. Standard errors are clustered on county level 

*** p<0.01, ** p<0.05, * p<0.1 
 
 

 
The estimate from the first regression implies that if access increases with 10%, which on 

average equals an increase of five locations because the average number of locations per 

100,000 people is 55 (Table D2), the total sales increase with the estimate times ten (18,424 * 

10). This  equals 181,190 SEK per 100,000 people, which corresponds to a 1.81 SEK increase 

in spending per individual. One pack of tablets costs around 30 to 50 SEK, depending on 

brand and where you buy it (Swedish Competition Athority), which means that an increase in 
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spending by around 2 SEK seems quite small. However the average spending per person of 

the total sales is 1.04 SEK, see Appendix A5. In column (2) and (3) when adding further 

controls the estimate decreases and becomes insignificant and smaller, but is still positive. 

The estimate becomes insignificant when adding controls, which may imply that the control 

variables were the main contributors of the result in column (1). The estimate in column (3) 

implies an increase in sales with 0,11 SEK (10,972 / 100,000), which is an effect close to 

zero. See Graph A1 in Appendix for the estimates of the effect of access on ibuprofen, 

naproxen, acetylsalicylic acid and paracetamol. As the result is insignificant, I cannot confirm 

that the increase access resulted in increased consumption.  

 

7.3 The effect of increased access on health  
In this section the result of the effect of increased access on health is presented. The six 

outcomes presented are; prescriptions of ADHD medicine per 10,000 children, prescriptions 

of Asthma medicine per 10,000 children, low birth weight (≤2500g), intoxications per 

100,000 people, sick-benefits per 100,000 people and doctors visits per 100,000 people. I will 

use the same lin-logmodel as in the previous section but with the health variables as 

outcomes.  
 

In 4 I present the effect of access on health outcomes. For column (1) the estimate shows that 

if access would increase with 1%, ADHD prescriptions for 0–9 year olds would decrease with 

15 per 10,000 children. This result is highly insignificant, as well as the rest of the estimates 

presented in this table. The column (3), (4) and, (5) does include control for people being over 

65 years old since outcomes could be affected of having an older populations but, since 

ADHD and Asthma are outcomes for 0-9 year olds the control is not necessary. The part of 

the access variable that is suggested to be determined by the population being over 65 years 

old is most likely exogenously determined for the younger people. The reason for controlling 

for the older population would be if it is possible for the younger population to affect the 

share of being older, which is probably unlikely. The variation in access driven by the older 

population is can therefore be suggested to be exogenously determined for the younger 

population. Furthermore the health outcomes; intoxications and sick-benefits include people 

being over 65 years old and therefore column (4) and (5) include the control for age. The 

estimate of column (4) suggests that there is no effect of access on intoxication. Furthermore 

column (5) has an estimate close to zero, also implying that access does not have a positive 
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effect on health in terms of sick-benefits. The results for column (3), (4), (5) and, (6) shows a 

negative effect of access, but all three estimates are insignificant.  

 

 

Table 4. THE EFFECT OF ACCESS ON HEALTH 
 (1) (2) (3) (4) (5) (6) 

Variables (ADHD) (Asthma) (Low birthweight) (Intoxications) (Sick-benefits) (Doctor) 
       
LogAccess -15.42 -30.78 3.03e-05 -12.26 -0.00932 -16,181 
 (13.96) (87.79) (0.00369) (28.52) (0.0311) (20,081) 
Older   0.0342 1,270*** 1.149** -27,520 
   (0.133) (428.4) (0.496) (542,715) 
   

 
 
 

    

Observations 168 168 147 168 168 168 
R-squared 0.302 0.578 0.157 0.215 0.940 0.364 
Number of 
Counties 

21 21 21 21 21 21 

County Effect YES YES YES YES YES YES 
Time Effect YES YES YES YES YES YES 
Per X people 10.000 10.000 10.000 100.000 100.000 100.000 

Standard errors are clustered on county level. Robust standard errors in parentheses. 
Note: The lower number of observations for column (3) comes from lack of data for Skåne on 
Low birth-weight for the year 2017. 

*** p<0.01, ** p<0.05, * p<0.1 
 

 

8. Robustness check  
In this section I will test the stability of the results. The estimates for the regressions in Table 

2, do include regressions where controls are added step by step, checking the robustness of 

the result. To further check the stability of the estimates I will exclude the largest counties and 

also add further controls. Furthermore I will check the stability of the results from Table 3 by 

including the full set of controls. Moreover I want to examine the effect of increased access 

on sales by estimating the effect when using solely pharmacies or grocery stores.   

 

The largest counties, which also have the largest number of pharmacies and grocery store 

suppliers, might effect the of population characteristics on access in a positive or negative 

way. Therefore I exclude the largest counties to see what effect that has on the result. In Table 
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5, Stockholm-, Västra Götaland- and, Skåne County are excluded. Column (4)-(7) is the same 

regression used for the results in Table 2, Table 5, but now excluding three counties. The 

estimates are similar but larger when adding controls, the level of significance is the same and 

the estimate is positive, which suggest that in the smaller counties the effect of population 

characteristics are even larger. This could maybe be because in larger counties with a larger 

population pharmacies and grocery stores might, to a higher extent, establish for other reasons 

than population characteristics. It could be that in smaller counties it is more important for the 

supplier to meet the population demand, and therefore age of the population becomes more 

important. The result also implies that the estimates are robust when excluding counties.  

 

 
Table 5. POPULATION CHARACTERISTICS EFFECT ON ACCESS 
Variables (4) (5) (6) (7) 
     
Older 797.1*** 949.0*** 913.4*** 916.4*** 
 (83.50) (111.9) (118.0) (116.9) 
Younger 413.7*** 115.3 148.7 144.2 
 (65.33) (162.3) (209.0) (211.8) 
LogIncome 18.10*  86.84 85.45 
 (9.792)  (122.3) (119.8) 
AdicLag -2,399   -2,003 
 (3,152)   (2,409) 
AlcoLag -23.48   -15.97 
 (46.09)   (26.87) 
     
Observations 144 144 144 144 
R-squared 0.490 0.932 0.934 0.935 
County Effect NO YES YES YES 
Time Effect NO YES YES YES 
Number of Counties 18 18 18 18 

*** p<0.01, ** p<0.05, * p<0.1 
Robust standard errors in parentheses. Standard errors are clustered on county level 

Note: Stockholm-, Västra Götaland- and, Skåne County are excluded. 
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Moreover I test the result by adding further controls. The control added in this test are 

BadHealth, indicating the share of the population stating their health to be “Bad” or “Very 

bad”. Table 6 presents the estimates for the same regressions used in Table 2, but now adding 

the new control. Column (1) is an OLS including the original full set of control and also 

BadHealth, the estimate (604.8*) is very similar to the estimate in Table 2 (606.8***).  The 

estimate in column (2) is also similar to previous results (748.7***). For the last column (3) 

the estimate (722.5***) is almost identical to the one in Table 2 (722.2***). This indicates 

that access does not depend on peoples’ perception of their own health and also that the result 

is stable.   

 

 

Table 6. POPULATION CHARACTERISTICS EFFECT ON 
ACCESS 
Variables (1) (2) (3) 
    
Older 604.8*** 707.4*** 722.5*** 
 (69.06) (127.7) (120.2) 
Younger 240.6*** -11.89 3.488 
 (73.29) (147.8) (147.9) 
LogIncome 46.29*** 90.83 86.92 
 (8.219) (106.6) (103.3) 
BadHealth 56.24 0.960 -1.480 
 (84.98) (33.79) (34.88) 
AdicLag -1,567  -3,145 
 (2,721)  (2,230) 
AlcoLag 2.795  -11.09 
 (46.72)  (27.31) 
    
Observations 168 168 168 
R-squared 0.530 0.934 0.936 
County Effect NO YES YES 
Time Effect NO YES YES 
Number of Counties 21 21 21 

Robust standard errors in parentheses. Standard errors are clustered on county level 
*** p<0.01, ** p<0.05, * p<0.1 
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For the health outcomes I will include controls to check the stability of the results. Table 7, 

presents the estimates when adding the full set of controls. The estimates change when adding 

controls, suggesting that the estimates from section 7.3 are neither significant nor stable. The 

level of significance does not change. The high R-squared for column (5) is probably due to 

small variation in the observation at that the variation could be largely explained by the age 

variables. 

 

 
Table 7. THE EFFECT OF ACCESS ON HEALTH 
 (1) (2) (3) (4) (5) (6) 
VARIABLES (ADHD) (Asthma) (Low birthweight) (Intoxications) (Sick-benefits) (Doctor) 
       
LogAccess -8.019 -47.66 -1.093 -16.97 0.00186 -24,435 
 (12.68) (91.29) (3.832) (27.55) (0.0391) (25,487) 
Older   166.8 1,098** 1.233*** -47,136 
   (101.7) (410.1) (0.424) (535,471) 
Younger   180.4* -256.2 1.206** -475,477 
   (95.04) (695.1) (0.468) (408,323) 
LogIncome -359.8* 1,434 -138.6* 252.6 0.0977 124,926 
 (181.8) (1,082) (78.31) (266.7) (0.280) (312,788) 
AdicLag 710.5 6,446 -2,631 -971.5 0.508 -3.301e+06 
 (3,887) (33,711) (2,504) (7,586) (8.328) (5.830e+06) 
AlcoLag -84.63 -90.37 -5.234 25.70 0.0968 -156,874* 
 (58.84) (416.9) (23.25) (121.9) (0.0796) (90,064) 
       
Observations 168 168 147 168 168 168 
R-squared 0.413 0.598 0.231 0.227 0.947 0.393 
Number of 
Counties 

21 21 21 21 21 21 

County Effect YES YES YES YES YES YES 
Time Effect YES YES YES YES YES YES 
per X people 10.000 10.000 10.000 100.000 100.000 100.000 

Robust standard errors in parentheses. Standard errors are clustered on county level 
*** p<0.01, ** p<0.05, * p<0.1 

 
 
 

Most previous studies focus on the effect of pharmacies, leaving the effect of grocery store 

suppliers unknown. Since the number of grocery store suppliers is a lot larger than the number 

of pharmacies, the largest part of the variation in the Access variable comes from differences 

in grocery store suppliers. Therefore I want to check if the estimates change for stores and 

pharmacies separately. Some of the variation disappears when separating the two. Since the 

only data available for sales is the total sales for both pharmacies and stores combined, I will 

use it in this model as well. It could be reasonable to believe that the most painkillers are 
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bought in grocery stores, making the number of grocery stores selling painkillers the most 

important supplier of painkillers, in Table 8, column (1)–(3), I present the results when using 

only the number of stores selling painkillers as the independent variable. The estimate is 

similar to the estimate using both stores and pharmacies, (17,487*) and (18,119*), both 

significant on a 10% level, the result is positive but when adding further controls it becomes 

insignificant. Column (4)-(6) presents the result when using pharmacies as the independent 

variable. The estimates are not significant, and are positive in column (4) when no controls 

are included. However, when adding controls the estimate becomes negative. The estimates 

changes in size when the full set of controls are included, which suggests that this result is 

unstable.   

 

 
Tabel 8. THE EFFECT OF PHARMACIES OR STORES ON TOTAL SALES 
Variables (1) (2) (3) (4) (5) (6) 
       
LogStores 17,487* 13,382 13,145    
 (8,635) (11,935) (10,356)    
LogPharmacies    994.0 -613.9 -6,918 
    (9,612) (9,560) (7,661) 
Older  225,773 207,873  320,165 304,736 
  (252,250) (237,852)  (214,963) (204,144) 
Younger   -138,400   -198,064 
   (227,260)   (220,298) 
LogIncome   -70,437   -69,992 
   (100,582)   (110,138) 
AdicLag   -1.141e+06   -3.077e+06 
   (3.256e+06)   (3.614e+06) 
AlcoLag   44,709   38,389 
   (29,534)   (29,411) 
 
 
 

      

Observations 168 168 168 168 168 168 
R-squared 0.506 0.520 0.540 0.469 0.501 0.528 
Number of Counties 21 21 21 21 21 21 
County Effect YES YES YES YES YES YES 
Time Effect YES YES YES YES YES YES 

Robust standard errors in parentheses. Standard errors are clustered on county level 
*** p<0.01, ** p<0.05, * p<0.1 
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9. Discussion  
In this section I will discuss the findings of this study and relate to the theory presented in 

theoretical framework and, previous literature. Furthermore I will discuss the how the price 

might be a problem and also suggestions for further studies.  

 

The result shows an increase in pharmacies and grocery stores suppliers after 2009, probably 

caused by the two reforms. This increase in suppliers is in line with the theory of a 

competitive market, and it also implies that despite having a barrier, the pharmacy market is 

an attractive market to enter. Since this study does not estimate the causal effect of the reform 

on suppliers, it can only imply that the increase is due to a more liberalized market. Although 

the study finds no evidence on an increase in painkiller consumption, which is not expected 

according to theory and is also a total different result from increasing access than in for 

example the study by Grönqvist and Niknami (2014), which investigates the increased access 

of alcohol. This could imply that painkillers compared to alcohol, are not a normal good. It 

could be that people are equally sick, independent of the reform, which lowers the importance 

of access since people buy a constant amount of painkillers. This means that painkiller is not a 

good bought on an impulse, like for example candy, which is likely be bought only because it 

is displayed at the counter in the store. Furthermore the zero effect could be a result of people 

storing painkillers, meaning that people buy painkillers to have at home and use it when 

needed. Furthermore the result implies that the increase in intoxications over time might be 

caused by other factors than increased access. The Swedish Medical Products Agency limited 

the range of painkillers sold in store in 2015, because they thought the increase in access of 

painkillers caused more intoxication. The zero effect found in this study suggest that to lower 

intoxications other interventions are needed, for example intoxications might be correlated 

with an increasing trend in mental illnesses, which suggests other investments. 

 

Furthermore, as discussed earlier in the study, according to Sweden’s Competition Authority 

(2017) the price of painkillers has increased after 2009, however they also conclude that the 

price of painkillers is lower, around 22%, in stores than in pharmacies. Since the access 

provided by stores is larger than by pharmacies the effect of the overall increase in price 

might be lower. The increased prices could also be an effect of the monopoly market being 

publicly owned, wanting to keep the prices down rather the profit maximizing as a private 

owned monopoly firm would. Therefore after the monopoly ceased and became more 

privately owned it might not be surprising that the prices increased, although it is possible that 
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since they provide medicine the governments desire is to achieve equal prices for the 

population.   

 

Moreover, it would be interesting to have data on in what store the painkillers where bought 

to be able to identify the effect of increasing the number of pharmacies or grocery store 

suppliers separately. This would also enable to see which supplier has the most impact on 

painkiller consumption, an important knowledge for policy making. In this case it is important 

to think about what you want to achieve by increasing access and if increased consumption of 

drugs is desirable. Furthermore it would be interesting to enlarge the study by comparing with 

sales of other non-prescriptive drugs to see if the pattern is similar or not, which could 

indicate differences among non-prescriptive drugs. For example selling more anti-smoking 

products may be desirable, helping people stop smoking and limiting the negative health 

effects of smoking. Also knowing where most painkillers are bought could also indicate how 

important price is to the consumer, since prices are lower in store.  

 

Furthermore, it is important to clarify that this study has not focused on the other non-

prescriptive drugs affected by the reform. Even thought I find no effect on painkillers it is not 

obvious that the same result would be found for other drugs, because the difference between 

drugs and how they are consumed are probably large. Also other drugs, for example cough 

medicine and nicotine gums could maybe bring other positive or negative health effects, 

which are not considered in this study. It might be that there is a large difference between 

non-prescriptive drugs that makes them less or more appropriate to sell in store.  

 

Moreover it is not possible in this study to prove that pregnant women consume more 

painkillers even if sales increases, which thereby affects the results. This problem is similar to 

the problem in Nilsson (2017), where it is not possible to tell if the negative effect on long-run 

outcomes comes from the mother consuming more alcohol or if it could be the father 

consuming more alcohol, which could affect environment in which the child grows up. 

However in this case I find it hard to believe that consuming more painkillers in the presence 

of children would in itself do any harm.   

 

Overall based on the results in section 7 together with the robustness checks in section 8 the 

model used in this study seems to be a good fit. When including more controls and excluding 

counties the estimates do only change slightly. The market for painkillers in Sweden is quite 
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unique, it was a monopoly market for a long time and then transformed into a rather 

competitive one after implementing the two reforms considered in this study. This might 

mean that it is difficult to generalise the result to other countries or areas, since the markets 

for painkillers differ. Therefore the result may not be directly applicable to other settings but 

it could imply that the use of painkillers is not affected by access, which is useful knowledge 

when thinking about liberalizing a market like the painkiller market. The important result of 

this study is that it might be possible to increase access without increasing consumption. 

 

10. Summary and Conclusion  
This study examines the effects on efficiency, in terms of access and health, of the exposure 

to two policies introduced on the Swedish painkiller market in 2009. First, I examine the 

effect on efficiency in terms of access by presenting the statistics of the number of pharmacies 

and grocery store suppliers per 100,000 people after 2009. Second, I examine the effect of 

access on health by using a fixed effects model with the number of pharmacies per 100,000 

people as the explanatory variable. The outcome variables used are painkiller sales, 

intoxications, birth-weight, ADHD and Asthma prescriptions and, sick-benefits. I find that the 

number of pharmacies and grocery stores allowed to sell non-prescriptive drugs has 

unambiguously increased throughout the country after 2009, increasing the access of 

painkillers. Furthermore the result suggests that having a higher access of painkillers does not 

increase overall consumption of painkillers or have any effect on health, meaning that the 

reforms only affect efficiency by increasing access of painkillers. The likelihood of having a 

larger number of painkillers suppliers per 100,000 people is higher when having an older 

population. Moreover population characteristics such as alcohol consumption and being 

treated for addiction does not have an effect on the number of pharmacies and stores selling 

painkillers, which suggests that the access is not increasing for potential risk consumers. 

Although the main supplier of painkillers remains unknown, it could be possible to determine 

if finding data of where the painkillers were sold. Knowing if pharmacies or stores are the 

most important supplier of painkillers could be important for future policy making.  

 
 
 



 

 34 

11. References  
Apoteket. Monopolet Avskaffas. https://www.apoteket.se/om-apoteket/apotekets-
historia/ursprunget/omregleringen/ (Accessed 2019-05-07)	 
 
Cherney, Kristeen. 2018. COPD: What’s Age Got to Do with It?.  
 COPD. https://www.healthline.com/health/copd/age-of-onset (Accessed 2019-05-07) 
 
Gedeborg., R et al. 2017. Increased availability of paracetamol in Sweden and incidence of 
paracetamol poisoning: using laboratory data to increase validity of a population‐based 
registry study. PDS. (5) 518-527. https://doi.org/10.1002/pds.4166  
 
Grönqvist, H & Niknami, S. 2014. Alcohol Availability and Crime: Lessons from Liberalized 
Weekend Sales Restrictions. Journal of Urban Economics. 81(3), pp. 77-84. DOI: 
10.1016/j.jue.2014.03.001 (Accessed 2018-12-07) 

Nordqvist, Leif. 2017. Prisutveckling på receptfria läkemedel sedan omregleringen rapport 
2017:3. Swedens Competition Authority. 
http://www.konkurrensverket.se/globalassets/publikationer/rapporter/lakemedel-20173.pdf 

Läkemedelsverket. (2018). Listor över försäljningsställen. 
https://lakemedelsverket.se/malgrupp/Apotek--handel/Receptfritt-i-affarerna/Lista-over-
forsaljningsstallen-som-anmalt-handel-med-vissa-receptfria-lakemedel/ (Accessed 2018-12-
30) 
 
Läkemedelsverket. (2015). Paracetamol tablets only available in pharmacies. 
https://lakemedelsverket.se/english/All-news/NYHETER-2015/Paracetamol-tablets-only-
available-in-pharmacies-/ (Accessed 2019-01-05) 
 
Liew, Z et al. 2014. Acetaminophen Use During Pregnancy, Behavioral Problems, and 
Hyperkinetic Disorders. JAMA Pediatr. 168(4):313-320. 
doi:10.1001/jamapediatrics.2013.4914  
 
Mankiw N. Gregory and Taylor Mark P. 2017. Economics.  4th edition.  
 
National Board of Health and Welfare. Socialstyrelsen. (2018). Statistics Database 
Läkemedel. http://www.socialstyrelsen.se/statistik/statistikdatabas/lakemedel (Accessed 
2018-12-10) 
 
Nielsen GL, Sørensen HT, Larsen H, Pedersen L. Risk of adverse birth outcome and 
miscarriage in pregnant users of non-steroidal anti-inflammatory drugs: population based 
observational study and case-control study. BMJ. 2001;322(7281):266-70.  
 
Nilsson, P (2017). Alcohol Availability, Parental Conditions, and Long-Term Economic 
Outcomes. Journal of Political Economy. 125:4, pp. 1149–1207. 
 
PGEU. Annual report 2010. 2010.  
https://www.pgeu.eu/en/library/1:annual-report-2010.html (Accessed 2019-05-07) 
 
Public Health Authority. (Folkhälsomyndigheten). Folhälsodata. Läkemedelsanvändning. 
http://fohm-



 

 35 

app.folkhalsomyndigheten.se/Folkhalsodata/pxweb/sv/B_HLV/B_HLV__cLakemedel__aLak
emedel/aHLV_Lakemedelsanvandning_alder.px/chart/chartViewLine/?rxid=d4bdd46c-bfd2-
4873-8bab-7df314ef56b7 (Accessed 2019-05-07) 
 
Public Health Authority. Folkälsomyndigheten. Läkemedelsanvändning ålder. http://fohm-
app.folkhalsomyndigheten.se/Folkhalsodata/pxweb/sv/B_HLV/B_HLV__cLakemedel__aLak
emedel/aHLV_Lakemedelsanvandning_alder.px/chart/chartViewLine/?rxid=d4bdd46c-bfd2-
4873-8bab-7df314ef56b7 
 
Report 2008/09:SoU25: Handel med vissa receptfria läkemedel 
 
Report 2008/09:SoU21: Apotekets monopol bryts 
 
Riksdagen. Glesbyggdsbidraget https://www.riksdagen.se/sv/dokument-
lagar/dokument/svensk-forfattningssamling/forordning-201380-om-bidrag-till_sfs-2013-80 
 
SNS. Konkurrensens konsekvenser. (2011) https://www.sns.se/wp-
content/uploads/2016/08/konkurrensens_konsekvenser_pod_2.pdf?fbclid=IwAR05aFj5Hi0K
hi-RlYfBpwnj_bCZUbvnvgY_UeYG3Ju693L1iJ7LtDoocwA#page=181 
 
Statistics Sweden. Sveriges statistiska Centralbyrån. (2018). Statistical database. Short term 
business statistics on sick pay. 
http://www.statistikdatabasen.scb.se/pxweb/en/ssd/START__AM__AM0209/?rxid=ba0185dc-
04a8-486d-b9a2-a265fcbe0492 (Accessed 2019-01-05) 
 
Statista. Number of pharmacies in Europe in 2015, by country. 2019. 
https://www.statista.com/statistics/744500/number-of-pharmacies-europe-by-country/ 
(Accessed 2019-05-07) 
 
Swedish Association of Local Authorities and Regions. ”Vården i siffror”. Antal läkarbesök 
per tusen invånare. 
https://vardenisiffror.se/indikator?datefrom=2010-01-01&measureids=d6753573-775b-439d-
8e7b-2519234daa4c&metadatameasure=d6753573-775b-439d-8e7b-
2519234daa4c&relatedmeasuresbyentry=keyword&relatedmeasuresbyid=primarvard&units=
06&units=19&units=09&units=01&units=21&units=13&units=03&units=23&units=05&unit
s=25&units=17&units=07&units=10&units=20&units=18&units=08&units=12&units=22&u
nits=14&units=04&units=24&units=se (Accessed 2019-05-22) 
 
Sveriges Apotekförening. (2017). Yearly reports. 2010-2017.  
http://www.sverigesapoteksforening.se/kategori/branschrapporter/ (Accessed 2018-12-10) 
 
TLV. Glesbyggdsbidraget. https://www.tlv.se/apotek/glesbygdsbidrag.html 
 
TLV. Glesbyggdsbidraget. 2017. 
https://www.tlv.se/download/18.5df18da31634dd36ac47eacb/1526283659145/glesbygd_2018
05_sammanstallning_2017.pdf 
 
Vårdguiden 1177. (2018). Läkemedel vid graviditet och amning. 
https://www.1177.se/Stockholm/Fakta-och-rad/Rad-om-lakemedel/Lakemedel-vid-graviditet-
och-amning/?ar=True (Accessed 2019-01-05) 



 

 36 

 
Vårdguiden.se 1177. Fakta och råd. Paracetamol.  
https://www.1177.se/Uppsala-lan/Fakta-och-rad/Lakemedel-A-O/Paracetamol/?ar=True 
 
Wastesson, J et al. (2017). Trends in Use of Paracetamol in the Nordic Countries. BCPT.(3) 
301-307. https://doi.org/10.1111/bcpt.13003  
 
Westerlund et al. (2001). Nonprescription Drug–Related Problems and Pharmacy 
Interventions. https://journals.sagepub.com/doi/pdf/10.1345/aph.1A065 
 
WHO. Alcohol poisoning. https://gateway.euro.who.int/en/indicators/hfamdb_36-sdr-0-64-
accidental-poisoning-by-alcohol-per-100-000/visualizations/#id=29116 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 37 

 
 
 
 
 

Appendix 
 

 
 
Graph A1, shows the number of stores selling painkillers in every county, each line represents 
one county.  
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Graph A2, shows the number of pharmacies in each county, every line represents one county.  
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Graph A5, shows sales per person in each county. Sales vary between 1 and 2 SEK.  
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Table.A1  (1) (2) (3) (4) 
Variables (Paracetamol) (Ibuprofen) (Naproxen) (Acetyl) 
     
LogAccess 9,248 1,528 1,905** 309.0 
 (7,365) (4,124) (749.7) (3,543) 
Older 17,603 202,270*** -3,115 21,391 
 (127,884) (70,070) (23,983) (64,648) 
 
 
 
 
 
 
 

    

Observations 168 168 168 168 
R-squared 0.600 0.957 0.712 0.513 
Number of Counties 21 21 21 21 
County Effect YES YES YES YES 
Time Effect YES YES YES YES 

Robust standard errors in parentheses. Standard errors are clustered on county level 
*** p<0.01, ** p<0.05, * p<0.1 

 

Table A1, shows how Access affects the sales of different painkillers. Access per 100,000 

people is the explanatory variable. And the sales outcomes are sales in SEK per 100,000 

people. On average over time and across counties, there are 50 locations selling painkillers 

per 100,000 people. This means that a 10% increase would equal five more locations. This 

means that if access increases with 10% the sales of paracetamol will increase with (9248 * 

10) 92,480 SEK per 100,000 people. The columns (1)–(4) are a fixed effects model with 

county and year fixed effects. All the estimates are positive but only one of them (3) are 

significant.  

 

 

  


