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Abstract 
Between the 1970s and 2009 the Swedish pharmacy market was characterized by a 

governmental monopoly with Apoteket AB as the only market-actor. By the year 2009, market 

reforms and re-regulations allowed private companies to enter the pharmacy market. Still, 

pertaining to existing regulations (e.g the pricing of prescription drugs) the market cannot be 

described as entirely free. The purpose of this thesis was to examine how competition affects 

market-entry decisions. More precisely, how the number of pharmacy chains in a municipality 

affects the probability of a new pharmacy being opened. Conversely, the effect of competition 

on market-exit was also addressed. Using yearly data on municipality level, the sample 

incorporates all 290 Swedish municipalities, of which 287 were examined. The  excluded 

municipalities are Stockholm, Göteborg and Malmö. The main estimations were made by 

means of Poisson regressions. Additionally, all estimations were also regressed using the 

Negative Binomial method. This study reports a negative relationship of market-entry and the 

number of existing pharmacy firms in a municipality of average size1. Market Exit is on the 

other hand positively correlated with the number of pharmacy chains in an average 

municipality.   
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1.Introduction 
 

Pharmacies in today’s Swedish society represent the only provider of prescription drugs 

and the availability of those might be a matter of life and death for the affected patient. 

From the 1970s to 2009 the Swedish pharmacy market was characterized by a 

governmental monopoly with Apoteket AB as the single actor. The main implication of 

the re-regulation2 in 2009 was the allowance of private actors (pharmacies). 

 

From a microeconomic perspective, the purpose of private firms is often to maximize 

profit (Tirole 1988), while the state-owned firms often exist to fulfil a social need. The 

removal of Apotektet AB’s monopolistic position and the allowance of private actors 

created competition in a market that had not experienced it since the 1970s. Opening 

hours, pricing and where to establish a new pharmacy, are all factors which potentially 

can be affected by competition.  

 

The main purpose of this thesis is to examine how competition affects market-entry 

decisions. More precisely, it will analyze how the number of pharmacy chains in a 

municipality affects the probability of a new pharmacy being opened. Furthermore, 

whether market-exits are affected by the number of pharmacy chains will also be 

examined.  

 

To the best of my knowledge, there has been no previous study examining how 

competition affects market-entry regarding the Swedish pharmacy market. This study 

therefore aims to fill this gap. The topic is interesting as in a market economy, competition 

between firms is supposed to be good for consumers. Competition could for example 

decrease the price level. If market-entry is not affected by competition this could imply 

that the market does not fully work according to economic theory concerning market 

economies.  

  

                                                 
2 In this thesis re-regulation refers to a change in the regulatory level (rules). Re-regulation is used rather 

than deregulation since even though competition is now allowed in the Swedish pharmacy market, it is 

still heavily regulated regarding other aspects such as pricing. 
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The analysis will be done by means of Poisson regression applied on yearly data from 

2011 to 2016 covering pharmacies in Swedish municipalities. Only pharmacies with 

physical stores are considered. Online-pharmacies which exclusively sell their products 

over the internet are therefore excluded.  

 

The disposition of this thesis is as follows. In the forthcoming Section 2 – Earlier Studies, 

a selection of relevant studies is presented. These studies discuss either the Pharmacy 

market or competition. This is followed by Section 3 – Characteristics of the Swedish 

Pharmacy Market – where various defining characteristics of the Swedish pharmacy 

market are described. Thereafter comes Section 4 – Theoretical Framework – which 

discusses how competition and population affects market-entry. Section 4 is followed by 

Section 5 –Method: Statistical Regression – in which the thesis data as well as the chosen 

statistical regression method is presented.  Section 6 – Results – subsequently discusses 

and presents the statistical regressions. Finally, Section 7 –Conclusion and Discussion – 

answers the research questions and presents concluding remarks.  

 

The study finds that a higher number of pharmacies in an average Swedish municipality3 

decreases the probability of market entry. In other words, additional pharmacies in a 

municipality have detrimental effects on market entry. Also, less market concentration 

measured by the number of chains in an average 4  municipality positively influence 

market exit. For each additional chain in a municipality the probability for market exit is 

increased. 

 

2. Earlier Studies  
 

Studies presented in this section either examine the pharmacy market or competition. No 

study with a purpose similar to that of this thesis is presented, since to the best of my 

knowledge there are none. When pharmacies and the pharmacy market is examined, the 

effects of deregulation/re-regulation and vertical integration in the pharmacy market are 

common topics. Vertical integration will not be discussed any further.  

                                                 
3 With respect to population size, Stockholm, Göteborg and Malmö were not included when the mean was 

calculated. 
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Iceland, Norway and Sweden have all experienced re-regulations of their respective 

pharmacy markets, changing from governmental monopolies to markets with free market 

characteristics. Deregulation rather than re-regulation is sometimes used in papers 

discussing regulatory changes in the pharmacy market despite the fact that the described 

markets have a tendency of remain being regulated. Re-regulation rather than 

deregulation is used in this paper since the term deregulation insinuates that the market is 

free which is not the case for the Swedish pharmacy market. However, when presenting, 

for example Anell (2005), I use the term deregulation in accordance to the terminology 

used by the author.  

 

The effects of deregulating the pharmacy market in Iceland and Norway are examined 

respectively by Anell (2005). In Iceland, the governmental monopoly was removed in 

1996 while Norway implemented their reform with free-market characteristics in 2001. 

Anell’s results shows that both countries have experienced a vast increase in the number 

pharmacies after the removal of the governmental monopoly. The effect was strongest for 

cities (urban areas). In Iceland, the number of pharmacies had increased by 40 percent 

during the two first post-reform years. For the Reykjavik area, an increase of 67 percent 

was reported while other areas had only seen an increase of 17 percent by that time. 

Subsequently, shortly after 2000, the growth rate had significantly slowed down. There 

still were new entries in Reykjavik but the rural areas began to see cases of closure. The 

development in Norway was similar to that in Iceland.  In Norway however there had 

been entries in municipalities which had no pharmacies before the reform.  

 

The Icelandic pharmacy market was also examined by Almarsdoittir, Bjoyrnsdoittir and 

Morgall (2000). The purpose of their study was to examine how the re-regulation of the 

pharmacy market had affected the quality of pharmacy services, access to pharmacy 

services and cost of pharmaceuticals compared with the period previous to the re-

regulation. They found that people living in urban communities felt an improvement of 

pharmacy availability while people living in rural areas felt that the availability was 

unchanged when compared with the period previous to the regulatory reform. 
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Rudholm (2008) reviewed how the cost and availability of pharmacies and 

pharmaceuticals had been affected by the regulatory change of the Norwegian pharmacy 

market. The main implication of the regulatory change was that private firms where 

granted access to the market. Rudholm found that there had been an increase in the 

number of pharmacies and also a significant decrease in the inhabitants per pharmacies 

ratio in urban areas as well as in rural areas. According to Rudholms estimation, there are 

no regions in Norway that had fewer pharmacies in June 2004 than before the reform. 

 

How the availability of pharmacies has been affected by the re-regulation in Sweden is 

thoroughly studied in a report by Bergman and Stenneck (2014) that was carried out for 

Vårdanalys. The Authors found that in the four first years after the re-regulation, the 

Swedish pharmacy market experienced an increase by 368 pharmacies, which meant an 

increase by almost 40 percent. The entries were not evenly distributed over Sweden. They 

occurred foremost in cities and rarely in rural areas. Bergman and Stennek (2014) report 

that there has been a tendency to open pharmacies in already established markets rather 

than in areas where firms – from a theoretical view – would have had greater market share 

and consequently more market power. The Authors stress that there are two important 

factors to be taken into consideration from a theoretical perspective when deciding upon 

market-entry: the size of the consumer base as well as the level of competition. These two 

factors counteract each other and thus yield, theoretical incentives to enter in cities as 

well as in rural areas. Despite this theoretical contraposition, the entries have, as 

mentioned, mostly occurred in cities. Bergman and Stennek (2014) argue that a potential 

explanation for this could be that the consumer price on a majority of the prescription 

drugs is regulated by the government and identical all over Sweden. A fact that could 

weaken the effects of competition. 

 

Elizalde, Kinateder and Rodrı́guez-Carreño (2014) examined the pharmacy market in the 

Spanish region of Navarre. They examine whether setting minimum distances between 

pharmacies or allowing the number of pharmacies which is determined by the number of 

licenses issued by the (regional) government, should be the preferred mechanism from a 

welfare perspective. When licenses were replaced with minimum distance regulation, the 

number of pharmacies increased. Additional policies were implemented to prevent 

excessive entries in sparsely populated areas. Elizalde, Kinateder and Rodrı́guez-Carreño 

(2014) used horizontal competition models such as the Hotelling Model as 
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methodological framework. The authors conclude that minimum distance regulation is 

preferable, at least from a consumer perspective. 

 

How market-entry is affected by entry barriers is examined by Orr (1974). Using data 

which covers the Canadian manufacturing market between 1963-1967, it is theoretically 

explained that with the absence of any entry barriers, firms will keep entering the market 

until the point where the potential entrants expected return of the capital invested is equal 

to the opportunity cost of capital. In the concluding section of the paper, Orr specifies  

market concentration, the intensity of advertising and capital requirements as significant 

barriers to entry. Past profit levels had a statistical significant and positive effect on 

market-entry, however this impact was small.  

 

Bresnahan and Reiss (1991) examine how the number of market-actors affects 

competition in an oligopolistic market. Their empirical analysis examined five retail and 

professional industries. The authors claim that the competition increases with market-

entry. However, the effect was the largest with the second and third entry and the effects 

were abating thereafter.  

 

How the market share affects rate of return and profitability is examined by Gale (1972). 

Two different datasets were used. One covered twenty years and over four hundred firms 

and the other covered ten years and about four hundred firms. Gale concludes that market 

share has a positive relationship with the rate of return and profitability and that in 

general, profitability tends to be larger when a firm is large relatively to other market-

actors and also when the market is highly concentrated.   

 

Comin and Philippon (2005) examine firm level volatility (entries and exits) by looking 

into the American market from 1995 to 2000 and state that even though there has been a 

decline in aggregated volatility, they observe an increase in firm level volatility. It is 

concluded that firm volatility increases with competition. Comin and Philippon used 

cases of deregulation to ensure this finding. 
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3. Characteristics of the Swedish Pharmacy Market  

 

3.1. Sunk Costs 
A sunk cost is an investment that has been made and cannot be recovered – at least not 

fully (Tirole 1988). Typical examples of sunk costs are the purchase of, a new car and/or 

specialized equipment. Cars entail sunk costs since even if you can resell them, cars tend 

to lose a great amount of its value the second they are driven out of the store. Sunk costs 

are assumed to affect market-entry negatively as the recovery of the first investment may 

not be feasible or entail further costs (Tirole 1988). Even though pharmacies are not in 

need of heavy machinery there are sunk costs in the pharmacy market, such as the cost of 

acquiring a consumer base7.  

 

3.2. Products and Pricing on the Swedish Pharmacy Market 
Pharmacies have a wide assortment of products and there are in general four main 

categories: prescription drugs, non-prescription drugs, hygiene products and body 

creams. Prescription drugs are exclusively provided by pharmacies and consumer-pricing 

for prescription drugs is regulated by the government in most cases 8. Non-prescription 

drugs, hygiene products and body creams can however legally be provided by other 

providers than pharmacies. For these kind of products, consumer-pricing is not regulated. 

 

The main implication of regulated pricing on most prescription-drugs is that consumers 

face the same price, no matter where they buy it. Prescription drugs are subsidized. In 

Sweden, subsidization of prescription-drugs is carried out in such way that one person 

pays at the most 2,200 Swedish krona (SEK) under a 12-month period, while the 

exceeding cost is covered by the government health plan. This subsidy excludes 

prescription-drugs with unregulated pricing (Tandvårds- och Läkemedelsförmånsverket, 

2016; Jerremalm, 2011; Aho, Montgomery, Mårder, Rasmuson and Skiöld 2015). 

 

Pharmacies in rural areas have the possibility to apply for a subsidy, given that they fulfil 

some criteria. An applying pharmacy is required  to be at least twenty kilometers away 

from the next pharmacy, the revenues from prescription-drugs should have been between 

one and ten million Swedish Krona in the last business year, and also the applying 

                                                 
7 The cost of acquiring a consumer base is a sunk since for example much of the spending on 

advertisement is lost independently of a firm leaving the market, it is not possible to resell advertisement. 
8 Prescription-drugs handling obesity, impotence and the loss of hair, are not price-regulated. 
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pharmacy needs to have year-round opening hours (Tandvårds- och Läkemedelsverket, 

2016). 

 

Prescription drugs and non-prescription drugs are rather standardized products. There are 

brand-products and also generic substitutes, but the effects of using either products are 

the same. Therefore, for a specific medicament, the brand and generics represent a rather 

homogenous product. In many markets, there is a competitive advantage by having more 

famous brands in the assortment, for example in the clothing industry. However, in the 

Swedish pharmacy market one expects to find the more renowned brands in all 

pharmacies. For example, people expect to find Ipren, which is a famous non-prescription 

drug in Sweden, in all pharmacies. In that sense pharmacies cannot brand themselves by 

their assortment regarding prescription and non-prescription drugs. The standardization 

is not on the same level regarding hygiene products and body creams. These types of 

products can differ a lot from each other. For example, all toothpastes clean teeth but they 

can smell, look and taste different (Apotek Hjärtat, n.d) and some of them are 

recommended by certain dentists.  

 

3.3. Market-Actors 
In 2009, there was only one actor on the Swedish pharmacy market, the government 

owned Apoteket AB. After the market was re-regulated, private actors entered the market. 

In 2016 Apoteket AB was still the largest actor, by number of pharmacies, followed by 

Apotek Hjärtat and Kronans Apotek. These three actors owned a majority of all the 

pharmacies by 2016 (Apoteksinfo, 2017). 

  

In 2011, there were a few smaller pharmacy chains, for example Medstop, Cura Apotek 

and Vårdapotek. Since then the situation has changed. In 2013 Kronans Apotek bought 

Medstop while Apotek Hjärtat acquired Vårdapotek (Tuvhag, 2003; Manzoor, 2013) and 

in 2014 Apotek Hjärtat was in turn purchased by ICAgruppen which already owned Cura 

Apotek. When ICAgruppen bought Apotek Hjärtat, Cura Apotek and Vårdapotek were 

merged together (TT, 2014), keeping Apotek Hjärtat as the name of the venture. 
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4. Theoretical Framework 
 

In what market do firms have incentives to enter? According to Tirole (1988), firms are 

often assumed to be profit-maximizing. Given a profit maximizing behavior, firms only 

have incentives for entry in markets where the discounted profits exceed the entry costs. 

The incentives for entry should therefore increase when the expected profits increase.  

 

4.1. Competition 
The concept of competition demands for more than one actor. When there is more than 

one market-actor, they are assumed to compete for customers. Bresnahan and Reiss 

(1991) state that the level of competition on a market increases simultaneously with the 

number of firms.  

 

Bresnahan and Reiss’ (1991) findings are strengthened by classic microeconomic theory 

presented by Varian (1992), according to whom monopoly is the lowest level of 

competition while a market characterized by perfect competition experiences the highest 

level of competition. A monopoly only contains one (few) firm(s) while a market 

characterized by perfect competition must contain a large number of firms. 

 

Competition is relevant for market entry given the assumption of profit maximizing 

behavior since competition affects profit possibilities. Varian (1992) argues that the profit 

possibilities are largest in a monopoly and smallest in competitive markets characterized 

by perfect competition, ceteris paribus. These theories regarding profit possibilities and 

market structures are in accordance with Gale (1972), who concludes that there also exists 

a positive relationship between market share, the rate of return as well as the profit level. 

Furthermore, profits for individual firms decline as a market structure moves away from 

the monopolistic structure and approaches the characteristics of perfect competition, 

given that the average market share decreases as the structure approaches perfect 

competition (Varian 1992; Gale 1972). 

 

By definition, the average market share is smaller in the presence of many market actors 

compared to the average market size with only few market actors.  
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Competition affects profits through the mechanism of additional factors such as pricing, 

opening hours, assortment, customer service (Varian 1992; Bergman and Stennek 2014; 

Tirole 1988). According to Varian (1992), the price level is affected by the market 

structure which is in line with the fact that market-actors in less competitive markets, for 

example monopolists and oligopolies, have tendencies to charge a higher price than those 

in more competitive markets. Opening hours, assortment and customer service are 

affected by competition since market-actors in less competitive markets, monopolies and 

oligopolies, can be more restrictive regarding those factors than firms facing more 

competition. 

 

Lastly, competition affects firm level volatility. Firm level volatility refers to the exiting 

and entering of firms. Therefore, low firm level volatility means that it is uncommon for 

firms to enter or exit a market and vice versa for high firm level volatility. According to 

Comin and Philippon (2005), firm level volatility is positively related to competition, 

ergo there will be more entries as well as exits in the presence of competition. Generally, 

competition tends to be greater in highly populated areas than compared to sparsely 

populated areas. 

 

If it is assumed that state-owned firms are not profit maximizing but rather fulfill a social 

need, it can still be assumed that competition affects their entry negatively since if there 

is competition on a market, to some extent the social need is likely to be fulfilled. 

 

4.2. Population Size and Population Change 
The aggregated market demand function is derived by summarizing the individual 

demand functions, i.e. by summarizing the demand of every inhabitant (Gravelle and Rees 

2004). Therefore, the demand tends to grow with the population and the equilibrium 

number of firms can be expected to be higher for larger populations. Given the assumption 

of profit-maximizing firms presented in Tirole (1988), since large demand tends to 

correspond with large profit possibilities, ceteris paribus, it is reasonable to assume that 

potential market-entrants have most incentives to enter markets where the demand is the 

largest when an entry restricting regulation is removed. This is in accordance with results 

presented by Bergman and Stennek (2014) and Anell (2004) since they conclude that 

market entries by pharmacies have primarily occurred in highly populated areas. 
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Irrespectively of market size, market-saturation is possible for all markets. Firms will 

keep entering until the critical point where a new potential entrant does not gain positive 

profits is reached (Varian 1992). The critical point of saturation can be heightened with 

an increase in demand which can be caused by a population increase. This means that the 

equilibrium number of firms presented by Varian (1992) is affected by population 

changes. 

 

Population size as well as the change of it are therefore of interest for all firms – private 

and state-owned – since there exists a positive correlation between the market demand 

and population. The market demand will in most cases be altered by an alteration of the 

population size.  

 

5. Method: Statistical Regression 
 

The analysis in this thesis is to be done by means of a statistical regression, which is the 

generic name for the different statistical methods that attempts to quantify the 

relationship between variables, using observed data (Camo, n.d). There are many 

different statistical regression methods and it is the nature of the data that indicates the 

appropriate regression method(s). 

  

5.1. Data 
The data used in this paper covers all 290 Swedish municipalities from 2011 to 2016. 

There are three sources of data, Apoteksinfo (2017), Statistics Sweden (2017), and 

Swedish Association of Local Authorities and Regions (2017). All variables in the thesis 

are measured on the municipality level. The data from Apoteksinfo (2017) were not 

measured at the same time each year while the data from Statistics Sweden always were 

collected first of November. 

 

The private firm Apoteksinfo has provided data regarding where pharmacies are located 

and to which chain they belong. With data solely provided by Apoteksinfo, eight variables 

have been created: Entries, Exits, NoC, NoP, One Chain, Two Chains, Three Chains and 

Four Chains. For year t, Entries are defined as the number of pharmacies for year t 

subtracted with the number of pharmacies year t-1. In case of a negative change, more 
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exits than entries, the observation was given the value zero. For year t, Exits are defined 

as the number of pharmacies for year t subtracted with the number of pharmacies year t-

1. In case of a positive change, more entries than exits, the observation was given the 

value zero. For time period t, NoC is defined as the number of chains in respective 

municipality in year t. For time period t, NoP is defined as the number of pharmacies in 

respective municipality in year t. TwoChains, ThreeChains and FourChains are all 

dummy variables. The observations corresponding with the number in the variable name 

(one, two, three and four) were given the value one while the rest of the observations were 

given the value zero.  

 

With data provided by Apoteksinfo as well as Statistics Sweden, two variables were 

created: CpI and PpI. For year t, CpI is defined as the number of pharmacy chains in 

respective municipality in year t divided by number of inhabitants in respective 

municipality by year t. For year t, PpI is defined as the number of pharmacies in respective 

municipality by year t divided by the number of inhabitants in respective municipality by 

year t. 

 

Statistics Sweden’s database provided the thesis with the variable Pop. Pop describes the 

number of inhabitants in the respective municipalities first of November each year. In 

order to capture the change of population, the variable PopCh was constructed. For year 

t, PopCh is defined as the number of inhabitants in respective municipality in year t 

subtracted with the number of inhabitants in respective municipality in year t-1  

 

From the data provided by Swedish Association of local Authorities and Regions two 

dummy variables were created: MCbLC and MCbMC. Swedish Association of Local 

Authorities and Regions has classified all municipalities in Sweden. There are three main 

categories A, B and C. A is divided into A1 and A2, B is divided into B3, B4 and B5, 

while C is divided into C6, C7, C8 and C9 (Sveriges Kommuner och Landsting, 2017). 

MCbLC was created by assigning the value one to all the municipalities with the 

classification A2 while all other municipalities were assigned the value zero9.  

                                                 
9 A1 is municipalities with a population equal or larger than 200 000 (where at least 200 000 people live in 

the largest city). A2 are municipalities close to A1 where at least 40 percent of the people sleeping in A2 

either are working in A1 or a municipality close to A1. MCbMC was created by assigning the value one to 
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There are one main dataset (A) and two sub datasets (B and C). Observations 

corresponding to Stockholm, Göteborg and Malmö are excluded in all three datasets. 

Those municipalities are the three largest in Sweden with respect to population size10 and 

it is unreasonable to assume that municipalities of such size each represent an individually 

confined market. Therefore, a model which is suitable for analyze other Swedish 

municipalities cannot be expected to be suitable for these three municipalities. If these 

three municipalities were to be included in regressions, a dummy variable for these cities 

as well as interaction variables between the dummy and other independent variables  had 

to be included to distinguish these three municipalities from the other. In my opinion, 

such an increase in the number of coefficients to be estimated is not justified.  

 

All three datasets are pooled. This means that instead of examining the change between 

year 2011-2012, 2012-2013, 2013-2014, 2014-2015 and 2015-2016 one by one and 

having about 290 observations in each regression, the different years have been pooled. 

The implication of pooling is that instead of examining the years individually, they are 

examined in the same regression with about 1,400 (290 times 5) observations. 

 

Dataset B exclusively includes the dependent variable Entries and therefore excludes 

observations corresponding to a negative change in number of pharmacies. Dataset C only 

includes the dependent variable Exits and observations corresponding to a positive change 

in number of pharmacies are excluded.  

 

5.2Variables (Descriptive Statistics) 
Table 1 presents Mean-Values, Variances, Minimum-Values and Maximum values for 

Dataset A. For Dataset B and C, only mean values are reported since the three datasets 

are almost identical to each other. 

                                                 
all municipalities with classification B4 while all other municipalities were assigned the value zero. B3 is 

a municipality where the largest city has a population between 50 000-200 000. B4 are municipalities close 

to B3 where at least 40 percent of the people sleeping in B4 works in B3. Swedish Association of Local 

Authorities and Regions created their classification in 2011 but it was revised in 2017. This thesis makes 

use of the revised version (Sveriges Kommuner och Landsting, 2017). 

 
10 Malmö is the smallest of them has approximately three hundred thousand inhabitants which is 

significantly larger than the fourth largest municipality. 
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 Table 1: Descriptive statistics Dataset A, B, and C 

Dataset A 
Dataset 

B 

Dataset 

C Variable 

Type Variable 

Name 
Mean 

Varr-

iance 
Min Max Mean Mean 

Entries 0.123 0.162 0 4 0.128 - Count 

Exits 0.0404 0.0429 0 2 - 0.0449 Count 

NoC 2.34 2.66 1 11 2.26 2.18 Ratio 

CpI 
0.0001

17 
3.67e-09 

0.00002

48 

0.00041

32 

0.00011

8 

0.00012

25 
Ratio 

NoP 3.70 16.94 1 29 3.50 3.29 Ratio 

PpI 
0.0001

4 
3.94e-09 

0.00003

09 

0.00039

22 

0.00014

6 

0.00006

42 
Ratio 

PopCh 205.59 
175468.

90 
-508 2740 190.27 158.93 Ratio 

Pop 
27546.

72 

9.07e+0

8 
2420 210003 26233.6 

23935.8

6 
Ratio 

MCbLC 0.149 0.127 0 1 0.147 0.135 Dummy 

MCbMC 0.303 0.211 1 1 0.307 0.191 Dummy 

TwoChains 0.198 0.159 0 1 0.200 - Dummy 

Three 

Chains 
0.157 0.133 0 1 0.159 - Dummy 

Four 

Chains 
0.207 0.165 1 1 0.188 - Dummy 

Source: Apoteksinfo (2017), Statistics Sweden (2017) and Swedish Association of Local Authorities 

and Regions (2017); Own Calculations. Dataset A 1435 observations 

 

5.2. Estimation Method  
The dependent variables in this thesis are count variables. The standard count data model 

is the Poisson regression model, but it has restrictive assumptions regarding distribution. 

It assumes equidispersion, which means that the variance and the mean value of the 

dependent variable is the same (Kennedy 2003). Equidispersion is often violated in 

empirical data and overdispersion is common, which means that the variance of the 

dependent variable is greater than its mean. When overdispersion occurs and a Poisson 

distribution can be rejected by means of testing, the Negative Binomial regression model 
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is a better alternative. For the case of a negative Binomial regression model, it is assumed 

that the variance equals the mean if an unknown (positive) term is added to the mean. 

 

The Poisson model is the preferred method/model in this paper and it was chosen, even 

though the variance and the mean of the dependent variable are not the same, since it was 

not possible to reject Poisson distribution in any case. All regressions were examined 

with the Pearson Goodness of fit-test. The null hypotheses, that the data in the estimated 

model are Poisson distributed, could not be rejected in any case11. The Pearson Goodness 

of fit-test is a test which examines how well estimated models fit the Poisson distribution 

(IDRE, n.d). The result of the Poisson regressions can be found in the section Results.  

All models found in the section Results were additionally estimated with a negative 

binomial regression model and are reported in the section Appendix.  

 

The Poisson regression is a generalized linear model and the parameters are estimated by 

the method of maximum likelihood, which means that the coefficients (parameters) are 

assigned the values that maximize the probability (likelihood) that the current observed 

data stems from the assumed distribution13 (Studenmund 2011; NIST, n.d).  If the data in 

an estimated model is not Poisson distributed but Negative Binomial distributed, the 

estimations are still consistent, but the uncorrected standard errors are biased 

(Winkelmann 2003). Given that the mean and the variance of the dependent variable(s) 

were not identical, robust standard errors are to be used to ensure valid and unbiased 

standard errors  (Winkelmann 2003).  

 

The standard errors are clustered as well because there are multiple observations 

corresponding to the same municipality which implies that those observations are 

correlated. According to Sarsoza (2012), this type of correlation issue can be taken into 

consideration and handled by clustering the observations. By clustering observations, the 

confidence interval is widened  since it allows for correlation between observations within 

a cluster while independence is assumed across clusters (Sarsoza 2012). The observations 

in this thesis are to be clustered by the municipality they belong to and hence I allow 

correlation between error terms within each cluster (municipality). 

                                                 
11 The significance level of 10% were used. 
13 Maximum Likelihood Estimations are specifically estimated given the assumed distribution therefore it 

is very important to assume/choose correct distribution, to avoid biased estimations (NIST, n.d). 
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The purpose of statistical hypothesis testing is to examine the possibility of applying the 

results from a sample to a population. Therefore, when a coefficient is statistically 

significant, the results from the sample can be inferred to the target population. According 

to Haavelmo (1944), significance is however also relevant when the whole population is 

examined since of all potential outcomes in a population, the actual outcome can be seen 

as a sample. Haavelmos theories regarding the relevance of statistical significance in 

population studies are applied in this study, which has the implication that variables with 

(statistical) significant coefficients are interpreted as being different from zero and vice 

versa. 

 

5.3. Statistical Models 
This section presents the five models which were formulated. Regression results are 

subsequently shown in the section Results and ten rather than five regressions are 

presented. Ten regressions are presented since the dependent variable Entries is examined 

in three different models with Dataset A as well as B while the dependent variable Exits 

is examined in two different models with Dataset A and C.  

 

In Model 1, Entries is the dependent variable and the independent variables are: NoC, 

CpI, NoP, PpI, Pop, PopCh, MCbLC and MCbMC.  

 

NoC was included to capture the level of competition in a municipality, since the more 

competitors there are the greater the competition is expected to be according to Bresnahan 

and Reiss (1991). CpI is included because in a large municipality the level of competition 

can be lower for a given number of chains compared to a smaller municipality with the 

same number of chains. Therefore, the number of entries could be greater in a larger 

municipality, with respect to population size, than in a smaller municipality with the same 

number of pharmacy chains. NoC is included together with CpI since the level of 

competition between municipalities can differ even if they have the same CpI. For 

example, in a municipality with five thousand inhabitants and one pharmacy chain the 

CpI would be 0.0002 which would equal the CpI in a municipality with ten thousand 

inhabitants with two municipality chains, there is however no competition in the first 

municipality while there is competition to some degree in the second. NoP and PpI were 

included as control variables to differentiate between the amount of pharmacies in a 



 

16 

 

municipality and the number of actors on the market. From a competitive view, there is a 

large difference between a municipality having ten pharmacies and all of them owned by 

the same actor when compared to a municipality having ten pharmacies and there being 

five different owners. The purpose of control variables is to exclude potential spurious 

correlation. Spurious correlation occurs when two variables seem to be correlated but the 

relationship is actually caused by a third variable (Sundell, 2011). This is also known as 

omitted variable bias. Entries in year t is regressed against NoC year t-1, CpI year t-1, 

NoP year t-1 and PpI year t-1. These four variables are lagged one year because they are 

supposed to correspond to the competition/pharmacy level before an entry occurred. 

 

Pop and PopCh were included to capture the population size as well as the population 

trend in each municipality. Pop is included even though CpI and PpI indirectly include 

population size since it is possible that the number of entries could be greater in a larger 

municipality, with respect to population size, than in a smaller municipality with the same 

CpI or PpI. This is since for CpI and PpI to increase/decrease as much in a small 

municipality as in a large one, the absolute number of entries/exits must be greater in the 

larger municipality.  Entries in year t is regressed against Pop year t-1 and PopCh year t-

1. Pop are lagged one year to capture the population size before an entry occurred. PopCh 

are lagged one year because it is assumed that a firm needs time to process, analyze and 

make a decision after discovery of a trend. 

  

MCbLC and MCbMC were included to capture how(if) entries in smaller municipalities 

are affected by partly sharing market with a larger municipality. These two variables do 

not include a time factor. 

 

Model 1, which represents the main specification, is written as 

 

𝐸𝑛𝑡𝑟𝑖𝑒𝑠𝑖𝑡 =  𝐵0 + 𝐵1 ∗ 𝑁𝑜𝐶𝑖,𝑡−1 + 𝐵2 ∗ 𝐶𝑝𝐼𝑖,𝑡−1 + 𝐵3 ∗ 𝑁𝑜𝑃𝑖,𝑡−1 + 𝐵4 ∗ 𝑃𝑝𝐼𝑖,𝑡−1 + 𝐵5

∗ 𝑃𝑜𝑝𝐶ℎ𝑖,𝑡−1 + 𝐵6 ∗ 𝑃𝑜𝑝𝑖,𝑡−1 + 𝐵7 ∗ 𝑀𝐶𝑏𝐿𝐶𝑖 + 𝐵8 ∗ 𝑀𝐶𝑏𝑀𝐶𝑖 + 𝐸𝑖,𝑡 

 

Where t stands for time-period, i is the index for municipalities and 𝐸𝑖,𝑡 is the error term 

for observation i in time period t. 
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Model 2 is the same as Model 1 with the exception that MCbLC and MCbMC are not 

included as independent variables.  

 

Model 3 differs significantly from Model 1. The dependent variable still is Entries while 

the independent variables are: TwoChains, ThreeChains, FourChains, NoP, Pop, PopCh, 

MCbLC and MCbMC. The variables TwoChains, ThreeChains and FourChains are 

included to capture the number of actors in each municipality. The reasons for including 

NoP, Pop, PopCh, MCbLC and MCbMC are the same as in Model 1. Model 3 only 

includes observations in quartile two and three with respect to Pop, meaning that the 

number inhabitants in the municipalities varies between 9,676 and 33,024. Municipalities 

included in model 3 have at the most four chains.  

 

Model 4 corresponds to Model 1 with the only exception that the dependent variable is 

Exits instead of Entries.  

 

Model 5 corresponds to Model 2 with the only exception that the dependent variable is 

Exits instead of Entries. There is no model corresponding to Model 3 with Exits instead 

of Entries as the dependent variable. That is a consequence of pharmacy exits being 

uncommon in the population interval between 9,676 and 33,024 inhabitants.  

 

In addition to the economic reasons for lagging the time dependent exogenous variables 

by one year, there is also an econometric reason. By lagging the time dependent 

independent variables it can be ensured that these variables do not depend on the 

entry/exit decision(s) that occurred in a later period. 
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6. Results 
 

Table 2: Variable Descriptions 

Variable Namne Description Source 

Entries 
The number of Entries which have occured between two 

years 
Apoteksinfo 

Exits 
The number of Exits which have occured between two 

years 
Apoteksinfo 

NoC Number of Pharmacy Chains in each respective municipality  Apoteksinfo 

CpI 
Number of Pharmacy Chains per inhabitants in each 

respective municipality  
Apoteksinfo and 
Statistics Sweden 

NoP Number of Pharmacies in each respective municipality  Apoteksinfo 

PpI 
Number of pharmacies per inhabitants in each respective 

municipality 
Apoteksinfo and 
Statistics Sweden 

PopCh Population Change between two years Statistics Sweden 

Pop Population Size Statistics Sweden 

MCbLC Municipalities close to large-sized cities 

Swedish 
Association of 

Local Authorities 
and Regions 

MCbMC Municipalities close to middle-sized cities 

Swedish 
Association of 

Local Authorities 
and Regions 

TwoChains 
Dummy variable which awards municipalities with two 

pharmacy chains with the value 1 
Apoteksinfo 

ThreeChains 
Dummy variable which awards municipalities with three 

pharmacy chains with the value 1 
Apoteksinfo 

Four Chains 
Dummy variable which awards municipalities with four 

pharmacy chains with the value 1 
Apoteksinfo 

TotDev(ofNoC+CpI) 
The total derivative of how the number of pharmacy chains 

in an average municipality affects Market Entry/Exit, 
calculated by combining partial derivatives 

Apoteksinfo and 
Statistics Sweden 

 

 

The coefficients in a Poisson regression, approximately show the percentage effect on the 

dependent variable for a one unit increase of an independent variable. To get an exact 

estimation of the percentage effect, the coefficient must be converted according to the 

formula: 100 ∗ (𝑒𝐵 − 1) where B stands for the coefficient as well as the derivative. 

 

TotDev(ofNoC+CpI) is a total derivative with respect to Number of Chains. The 

coefficient of NoC is a partial derivative of how the number of chains in a municipality 

affects market entry/exit and the same goes for the coefficient of CpI. Therefore, to fully 

capture the effect of how the number of chains in a municipality affects entry(exit), the 
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two partial derivatives are added together through the Stata commando lincom. Before 

adding them together, CpI was divided by the population mean to capture the total effect 

in an average municipality with respect to population size. The population mean differs 

among the three datasets; it is 27,546.72 in Dataset A, 26,233.6 in Dataset B and 

23,935.86 in Dataset C. Stockholm, Göteborg and Malmö were excluded when the mean 

values were calculated. 

 

When analyzing how market entries/exits is affected by the level of competition in a 

municipality, the coefficients of NoC and CpI are neglected since the total effect of how 

the number of chains in a municipality affects market entry cannot be captured by these 

partial derivatives. Instead, the main focus is on the total derivative TotDev(ofNoC+CpI). 
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6.1. Entries 
 
Table 3: Entries Poisson Regression (Dataset A+B) 

Model  Model 1 Model 2 Model 3 Model 1 Model 2 Model3 

Dataset Dataset 

A 

Dataset 

A 

Dataset 

A 

Dataset 

B 

Dataset 

B 

Dataset 

B 

D-Variable Entries Entries Entries Entries Entries Entries 

I-Variable 
 

NoC 0.34*** 0.343*** 
 

0.399*** 0.401*** 
 

 
(0.104) (0.0981) 

 
(0.0924) (0.0873) 

 

CpI -20,758*** -21,100*** 
 

-20,811*** -21,005*** 
 

 
(-6,139) (-5,750) 

 
(6,023) (5,592) 

 

NoP -0.143** -0.145** 0.406 -0.118 -0.119* -0.385 
 

(0.0643) (0.0635) (0.2217) (0.0722) (0.0709) (0.234) 

PpI 1,249 1,672 
 

854.9 1,214 
 

 
(2,666) (2,647) 

 
(3,062) (3,084) 

 

PopCh 0.000279 0.000246 0.00037 0.000295 0.000255 0.00029 
 

(0.00030) (0.00031) (0.0011) (0.00027) (0.00028) (0.0011) 

Pop 1.18e-05 1.27e-05 0.00011*** 7.83e-06 8.62e-06 0.00011*** 
 

(1.18e-05) (1.20e-05) (0.00004) (1.17e-05) (1.19e-05) (0.000042) 

MCbLC -0.0734 
 

-0.784 -0.0815 
 

0.6338 
 

(0.224) 
 

(0.535) (0.227) 
 

(0.526) 

MCbMC -0.162 
 

-0.132 -0.134 
 

-0.0329 
 

(0.245) 
 

(0.356) (0.242) 
 

(0.363) 

TwoChains 
  

-0.157 
  

-0.235 
   

(0.431) 
  

0.429 

ThreeChains 
  

-0.0066) 
  

0.108 
   

(0.722) 
  

0.733 

FourChains 
  

0.43 
  

0.620 
   

(0.906) 
  

0.928 

Constant -1.187* -1.290** -3.735*** -1.229* -1.332** -3.912*** 
 

(0.648) (0.606) (0.642) (0.662) (0.622) (0.668) 

Obs 1435 1435 719 1380 1380 700 

Dev-good-of fit 603.1615 1448.196 260.3256 568.18 568.50 251.45 

Prob chi2 1.000 1.0000 1.0000 1.000 1.000 1.0000 

Pearson 1427.216 1448.196 668.2778 1324.102 1339.305 661.6921 

Prob chi2 0.4859 0.3488 0.8611 0.8141 0.7375 0.7828 

TotDev(ofNoC+CpI) -0.4133** -0.422*** 
 

-0.3944** -0.399** 
 

 
(0.1679) (0.0803) 

 
(0.181) (1724) 

 

***p<0.001, **p<0.05, *p<0.1. Model 3 only includes variables in quartile 2 and 3 with respect to 

population size 

 

Number of chains (NoC) and Chains per Inhabitants (CpI) have significant effects on 

Entries in Model 1 and Model 2. Irrespectively of which dataset applied, the effect of 
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Number of Chains on Entries is positive in all four cases while the effect of Chains per 

inhabitants on Entries is negative in all four cases. Number of Pharmacies (NoP) has 

significant effects on Entries in three cases. Applied to Dataset A, the effect is significant 

in Model 1 as well as in Model 2 but for Dataset B the effect is only significant for Model 

2 at the significance level of ten percent. When significant, the effect of Number of chains 

on Entries is negative14. No other independent variable has a significant effect in these 

four regressions and the effects of Population Size and Population Change are 

insignificant – independently as well as jointly.. 

 

The effect of TotDev(ofNoC+CpI) is significant in Model 1 and 2 independently of 

dataset and it varies between -0.422 to -0.3944. Thereby, the effect of 

TotDev(ofNoC+CpI) is approximately -0.4 and 100 ∗ (𝑒−0.4 − 1) = −32.976 . This 

yields the interpretation that in an average municipality – with respect to population size, 

one additional chain decreases the probability of a new pharmacy entering with 32.976 

percent. However, the coefficient of TotDev(ofNoC+CpI) changed sign from negative to 

positive in all four estimations between 30,000 and 40,000 inhabitants and at even larger 

population sizes the coefficient got significantly positive.   

 

The interpretation of a positive and significant coefficient of TotDev(ofNoC+CpI) is that 

one more chain increases the probability of a new market entry. An explanation for the 

coefficient changing sign from negative to positive between 30,000 and 40,000 

inhabitants could be that some municipalities included in the regressions are comprised 

by more than one pharmacy market each and therefore, the model is not suitable for those 

municipalities15. In this study, one municipality applies to one market which means that  

all different pharmacy chains in a municipality are competitors to one and another. 

Therefore, the actual level of competition in each pharmacy market may not be captured 

when it is assumed that one municipality is compiled by one pharmacy market.  

 

The only variable with a significant effect in Model 3 is Population Size. It is positive and 

significant independently of which dataset is applied. A positive effect of Population Size 

is in accordance with the theoretical expectations discussed in Theoretical Framework 

                                                 
14 In model 1 and Model 2 
15 Which also is the reason why Stockholm, Göteborg and Malmö were removed from the dataset early 

on. 
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since for example the demand should be positively related to the population size. The 

effects of Two Chains, Three Chains and Four Chains are all negative but insignificant – 

independently as well as jointly – irrespective of which dataset is applied.  

 

6.2. Exits 
 
Table 4: Exits Poisson Regression (Dataset A+C) 

Model  Model 4 Model 5 Model 4 Model 5 

Dataset Dataset A Dataset A Dataset C Dataset C 

D-Variable Exits Exits Exits Exits 

I-Variable     

NoC 0.653*** 0.708*** 0.580*** 0.641*** 

  (0.156) (0.157) (0.163) (0.166) 

CpI -4,793* -6,115** -5,113** -6,482*** 

  -2,548 -2,426 -2,505 -2,383 

NoP 0.0632 0.0196 0.0186 -0.0277 

  (0.103) (0.0883) (0.107) (0.0908) 

PpI 12,363*** 11,999*** 12,513*** 12,158*** 

  -2,152 -2,123 -2,173 -2,119 

PopCh -0.000291 0.000106 -0.000256 0.000158 

  (0.000414) (0.000322) (0.000434) (0.000352) 

Pop -1.11e-05 -1.45e-05 3.64e-07 -3.21e-06 

  (1.49e-05) (1.52e-05) (1.65e-05) (1.70e-05) 

MCbLC 0.814* 
 

0.861* 
 

  (0.463)   (0.460)   

MCbMC 0.355 
 

0.361 
 

  (0.508)   (0.500)   

Constant -6.867*** -6.368*** -6.658*** -6.151*** 

  (0.559) (0.462) (0.540) (0.455) 

Obs 1,435 1,435 1,289 1,289 

Dev-good-of fit 278.2069 281.9231 254.7238 258.892 

Prob chi2 1.0000 1.0000 1.000 1.000 

Pearson 1007.203 958.4937 820.1593 784.422 

Prob chi2 1.0000 1.0000 1.000 1.0000 

TotDev(ofNoC+CpI) 0.4792*** 0.4864*** 0.36658** 0.370** 
 

(0.1466) (0.1515) (0.1599) (0.16553) 

***p<0.001, **p<0.05, *p<0.1 

 

The effects of Number of Chains, Chains per Inhabitants and Pharmacies per Inhabitants 

are significant in Model 4 and Model 5 independent of which dataset is applied. However, 



 

23 

 

the effect of Chains per Inhabitants is only significant at 10 percent significance level in 

Model 1 for  Dataset A. Municipalities Close by Large Cities (MCbLC) has a significant 

effect in Model 4, independently of which dataset is used. In Model 4 and 5 the effects of 

Number of Chains, Pharmacies per Inhabitants and Municipalities Close by Large Cities 

are all positive while the effect of Chains per Inhabitants is negative, independently of 

which dataset is applied. A positive effect of Municipalities Close by Large Cities is 

interpreted as that market exits is more likely in municipalities which are close to 

municipalities which contain either Stockholm, Göteborg or Malmö (Sweden’s three 

largest cities). No other independent variable has a significant effect in any of these four 

regressions and the effects of Population Size and Population Change are not just 

insignificant when tested independently but also when tested jointly. 

 

The coefficient of TotDev(ofNoC+CpI) is significant in Model 4 and 5 independently of 

dataset and it varies between 0.366 and 0.486. Therefore, the coefficient of 

TotDev(ofNoC+CpI) is approximately 0.43 and 100 ∗ (𝑒0.43 − 1) = 53.72 . For an 

average municipality – in terms of population size, it can be interpreted that one additional 

chain increases the probability of a pharmacy exiting the market with 53.72 percent. The 

coefficient of TotDev(ofNoC+CpI) changed sign from positive to negative in all four 

cases. When Dataset A is used, the change occurred between 10,000 and 5,000 in Model 

4 as well as in Model 5. With Dataset C , the change occurred between 5,000 and 1,000 

inhabitants in Model 4 and between 20,000 and 10,000 inhabitants in Model 5. The 

interpretation of a negative sign  for the coefficient of TotDev(ofNoC+CpI) is that one 

additional chain in a municipality decreases the probability of market exit. It is hard to 

explain why the coefficient has a negative sign with low population levels, but one 

explanation could be that it is uncommon for municipalities with a population less than 

10 000 inhabitants having more than one chain and this might bias the regression. 

 

Regarding the results of Model 4 and Model 5, it is important to know that exits between 

2011 and 2016 were quite uncommon. The number of observations corresponding to exit 

are therefore quite low.  
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7. Conclusion and Discussion 
 

This thesis examined market entry on the pharmacy market. More precisely, the purpose 

of the study was to examine if (how) competition affects market-entry while also 

considering market-exit. Municipalities have been used and defined as individual markets 

and the number of chains in a municipality has been used to capture the level of 

competition. The data included information about all 290 Swedish municipalities 

however three of them were excluded (Stockholm, Göteborg and Malmö). They were 

removed because of their large size16 which made it unreasonable to assume that they 

each represent single  pharmacy markets.  

 

The main conclusion is that in an average17 Swedish municipality, one more pharmacy 

chain negatively affects the probability of a new pharmacy entering the market. The result 

is statistically significant, and the calculated magnitude of the effect is approximately 

32.976 percent. This can be interpreted as one additional pharmacy chain decreasing the 

likelihood of a new pharmacy being opened with 32.976 percent. However, not too much 

weight should be put on the specific percentage, since the model is not perfect and with 

the inclusion of more independent variables it is not unlikely that the percentage would 

change. It is also statistically significant that market exit in an average 18  Swedish 

municipality is positively related to the number of chains in a market, ergo that one 

additional chain increases the likelihood of market-exit. The validity of the results is 

strengthened by the similarities between the Poisson estimations, which are discussed as 

well as found in the section Results, and the Negative Binomial estimations, which are 

reported in the Appendix. The section Theoretical Framework discusses that competition 

and the number of firms in a market should affect market-entry negatively. This is in 

accordance with the results from this study for an average municipality19. Therefore, the 

results indicate that the pharmacy firms believe that it is less profitable and therefore less  

worthwhile (profitable) to enter the market if there are more competitors on a market. 

This is also in accordance with  the theoretical expectations presented in the section 

                                                 
16 With respect to population 
17 Average with respect to population size, however Stockholm, Göteborg and Malmö were not included 

when the average was calculated 
18 ibid 
19 ibid 
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Theoretical Framework. Thus, the results indicate that from a consumer perspective it is 

preferable to have many competing pharmacy firms on the market. Therefore, there are 

reasons to prevent a reduction of firms in a market.   

 

Concerning datasets A and B, when examining  market entry, the coefficient describing 

the total effect of how number of chains TotDev(ofNoC+CpI) affects the probability of 

entry changed sign from negative to positive between 30,000 and 40,000 inhabitants as 

well as increases in the coefficient for increases in the population. As mentioned in the 

section Results, one possible explanation could be that the model is not suitable for larger 

municipalities since it assumes that one municipality is consists of  only one pharmacy 

market. This might probably not be the case.   

 

The relationship between entry and population was stressed in the Theoretical 

Framework and was also mentioned a number of previous studies for instance by  

Almarsdoittir, Bjoyrnsdoittir and Morgall (2000) and Bergman and Stennek (2014). 

Despite this, the effect of Population Change was not significant in any of the models and 

Population Size only had a significant effect in Model 320. However,  it is important to 

distinguish between the purpose of those studies which were to examine effects of re-

regulation and the purpose of this thesis. The Swedish pharmacy market was re-regulated 

in 2009 and if entries between 2009-2010 alternatively between 2009-2011 were 

examined, the results could have been different and the effect of Population Size might 

have been significant. One reason for the effect of Population Change being insignificant 

could be that the observed time span is rather short (one year) and therefore the trend it 

captures is short. If it is assumed that firms want to be established in a market for quite 

some time, then they are interested in the development over time and not just the trend in 

a specific year, since it could differ from the overall trend. With such an argument, a 

population change variable should not capture a yearly trend, but instead capture a trend 

spanning over for example five or ten years and not just about the past but also predictions 

of the future.   

 

The results from Model 3 did not really provide any interesting information. If the 

coefficients for TwoChains, ThreeChains and FourChains had been significant the model 

                                                 
20 Population Size are however included in Chains per Inhabitants and Pharmacies per inhabitants which 

are significant in multiple cases. 
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could have given an insight between how different competition levels affect entry in 

municipalities belonging to the second and third quartile, which are rather similar to each 

other with population size in mind.  

 

Further studies into this subject should aspire taking additional variables into 

consideration, for example a variable capturing market concentration, which according to 

Orr (1974) is a significant entry barrier and a variable capturing a population development 

over a longer time span than one year. Another interesting subject for further studies is 

the fact that the coefficient of NoC is positive  regardless of whether Entries or Exits is 

used as the dependent variable. The same goes for CpI, however with a negative 

coefficient. This is peculiar since it would be reasonable to assume that NoC and CpI 

should affect market-entries and market-exits differently since they are the opposites to 

each other but the results from this paper oppose this assumption.   

 

Lastly, it has been concluded that the number of chains in an average21 municipality 

affects market entry (and market-exit). One can however ask if the effect would have been 

even stronger without a regulated consumer price on most prescription drugs, because 

regulated prices should partly undermine the effects of competition since from a 

microeconomic view, prices are affected by the level of competition.  

 

 

 

 

 

 

 
 

 

                                                 
21 Average with respect to population size, however Stockholm, Göteborg and Malmö were not included 

when the average was calculated 
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Appendix 
 

The Negative Binomial Model is a count data model which allows and handles 

overdispersion. Like the Poisson model, it estimates the parameters with the method of 

maximum likelihood but with the assumption that the models are Negative Binomial 

distributed (Winkelmann 2003). The coefficients are interpreted in the same way as the 

coefficients in a Poisson regression. 

 

Tables-Appendix 
 
Table 4: Negative Binomial Regression Dataset A 

Model  Model 1 Model 2 Model 3 

Dataset Dataset A Dataset A Dataset A 

D-Variable Entries lnalpha Entries lnalpha Entries lnalpha 

I-Variables             

NoC 0.370*** 
 

0.370*** 
   

  (0.108)   (0.101)       

CpI -21,076*** 
 

-21,289*** 
   

  -6,3   -5,907       

NoP -0.140** 
 

-0.141** 
 

-0.406* 
 

  (0.0660)   (0.0654)   (0.222)   

PpI 1,013 
 

1,465 
   

  -2,778   -2,767       

PopCh 0.000297 
 

0.000250 
 

0.000370 
 

  (0.000305)   (0.000311)   (0.00115)   

Pop 1.00e-05 
 

1.12e-05 
 

0.000118*** 
 

  (1.21e-05)   (1.21e-05)   (4.07e-05)   

MCbLC -0.0998 
   

-0.784 
 

  (0.230)       (0.535)   

MCbMC -0.165 
   

-0.132 
 

  (0.245)       (0.357)   

TwoChains 
    

-0.158 
 

          (0.432)   

ThreeChains 
    

-0.00666 
 

          (0.722)   

FourChains 
    

0.431 
 

          (0.906)   

Constant -1.162* -1.222 -1.289** -1.236 -3.736*** -12.83*** 
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  (0.674) (0.772) (0.633) (0.776) (0.642) (2.370) 

Observations 1435 1435 1435 1435 719 719 

TotDev(ofNoC+CpI) -0.395**   -0.4026**       

  (0.1755)   (0.1699)       

 

Table 5: Negative Binomial Regression Dataset B 

Model  Model 1 Model 2 Model 3 

Dataset Dataset B Dataset B Dataset B 

D-Variable Entries lnalpha Entries lnalpha Entries lnalpha 

I-Variables             

NoC 0.407*** 
 

0.408*** 
   

  (0.1000)   (0.0939)       

CpI -20,903*** 
 

-21,054*** 
   

  -6,111   -5,672       

NoP -0.119* 
 

-0.119* 
 

-0.385 
 

  (0.0719)   (0.0707)   (0.234)   

PpI 826.0 
 

1,197 
   

  -3,07   -3,088       

PopCh 0.000302 
 

0.000258 
 

0.000295 
 

  (0.000280)   (0.000284)   (0.00118)   

Pop 7.50e-06 
 

8.38e-06 
 

0.000117*** 
 

  (1.20e-05)   (1.22e-05)   (4.20e-05)   

MCbLC -0.0899 
   

-0.634 
 

  (0.230)       (0.526)   

MCbMC -0.135 
   

-0.0329 
 

  (0.242)       (0.364)   

TwoChains 
    

-0.0235 
 

          (0.429)   

ThreeChains 
    

0.109 
 

          (0.733)   

FourChains 
    

0.621 
 

          (0.928)   

Constant -1.226* -2.535 -1.337** -2.581 -3.912*** -12.81*** 

  (0.674) (2.467) (0.632) (2.544) (0.668) (2.534) 

Observations 1380 1380 1380 1380 700 700 

TotDev(ofNoC+CpI) -0.3899**   -0.3947**       

  (0.1837895   (0.1756)       
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Table 6: Negative Binomial Regression Dataset A and C 

Model Model 4 Model 5 Model 4 Model 5 

Dataset Dataset A Dataset A Dataset C Dataset C 

Dependent 
Variables 

Exits 
lnalph

a 
Exits 

lnalph
a 

Exits 
lnalp

ha 
Exits 

lnalp
ha 

Independent 
Variables 

     

NoC 
0.653**

* 
 0.708**

* 
 0.580**

* 
 0.643**

* 
 

 (0.156)  (0.157)  (0.163)  (0.152)  

CpI -4,793*  -6,114**  -5,113**  -6,385**  

 -2,548  -2,426  -2,505  -2,618  

NoP 0.0632  0.0196  0.0186  -0.0299  

 (0.103)  (0.0883)  (0.107)  (0.0945)  

PpI 
12,363*

** 
 11,999*

** 
 12,513*

** 
 12,250*

** 
 

 -2,152  -2,123  -2,173  -2,234  

PopCh 
-

0.00029
1 

 0.00010
6 

 
-

0.00025
6 

 0.00015
7 

 

 (0.0004
14) 

 (0.00032
2) 

 (0.00043
4) 

 (0.00035
3) 

 

Pop 
-1.11e-

05 
 -1.45e-

05 
 3.64e-07  -2.50e-

06 
 

 (1.49e-
05) 

 (1.52e-
05) 

 (1.65e-
05) 

 (2.05e-
05) 

 

MCbLC 0.814*    0.861*    

 (0.463)    (0.460)    

MCbMC 0.355    0.361    

 (0.508)    (0.500)    

Constant -6.86*** 
-

14.56**
* 

-6.36*** 
-

11.97**
* 

-
6.658**

* 
-23.84 -6.20*** -2.720 

 (0.559) (1.433) (0.462) (3.042) (0.540) 0 (0.578) (7.471) 

Observations 1,435 1,435 1,435 1,435 1,289 1,289 1,289 1,289 

TotDev(ofNoC+CpI) 0.47***  0.48***  0.366**  0.376**  

 (0.1466)  (0.1515)  (0.1599)  (0.1463)  

 

 

 


