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EXECUTIVE SUMMARY 

 

This study investigates pharmaceutical parallel trade, a practice whereby third party 

companies can legally import drugs under patent protection from one country, where they 

have been put into circulation by the patent owner, to another country, but without the consent 

of the patent owner. Pharmaceutical parallel trade is mainly the result of differences in 

pharmaceutical price regulation across the EU, which leads to substantial price differences.  

The study analyzes the competitive behavior of the firms undertaking parallel trade in 

Denmark, the so-called Parallel Distributors. It establishes these firms’ observed pricing 

behavior, and finds that parallel distributors on average price 8% below the original 

manufacturers. For several drugs, the price differences are, however, much smaller. Parallel 

distributors are also found to hold market power by being able to price above marginal costs.  

Next, the reasons for this behavior are investigated and the behavior is found to be the result 

of firms acting rationally in line with Industrial Organization theory. Parallel distributors’ 

pricing behavior is found to be the simple result of drugs being exposed to different degrees 

of fluctuating capacity constraints. For drugs exposed to severe capacity constraints, parallel 

distributors price close to original manufacturers, whereas drugs exposed to loose capacity 

constraints are characterized by higher price competition between the parallel distributors, 

leading to lower parallel distributor prices. 

Direct savings, meaning savings arising due to parallel distributors’ prices being lower than 

the original manufacturers’, do arise from parallel trade. These savings are, however, only 

significant for drugs being loosely capacity constrained. Furthermore, it is often argued that 

parallel trade puts downward pressure on original manufacturers’ prices, thus leading to 

additional, indirect savings. This study finds, however, that original manufacturers have few 

incentives to price compete with parallel distributors in Denmark due to international 

reference pricing and the original manufacturers’ incentive structures, which means that 

significant indirect savings do not arise.  

At the same time with savings from parallel trade being relatively small in Denmark, the 

pharmaceutical industry, which represents the most important export good for Denmark, may 

be severely hit by parallel trade on a global scale. Manufacturers care about global profits, and 

the presence of parallel trade combined with indirect savings in other countries mean that 

original manufacturers’ profits fall. The lost profits could have gone into research and 

development for new drugs. Due to the imbalance between costs and benefits from parallel 

trade in Denmark, this study recommends that Denmark works for modified restraints on or a 

ban of parallel trade. 
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1 INTRODUCTION 

On April 28
th

, 2010, the Greek state, as a part of the austerity measures that had to be put in 

place in order to achieve bailout from the International Monetary Fund and the European 

Union, decided to cut pharmaceutical prices with a weighted average of 21.5% (Ringstrom, 

2010; Davis, 2010). Some original drug manufacturers (OMs
1
) – including the Danish Novo 

Nordisk and Leo Pharma – refused to cut their prices, which meant that their products could 

no longer be sold in Greece
2
. These OMs stated fear of the price reductions transmitting to 

other countries and the risk of increased Parallel Trade (PT) (Svansø, 2010).  

PT of pharmaceuticals has been labeled “one of the most salient controversies that emerged 

as a result of the European single market for pharmaceuticals” (Kanavos & Costa-Font, 

2005:753), and this does not seem to be an understatement. Strong players are lobbying to 

achieve conflicting objectives in an industry characterized by government regulation, public 

scrutiny, and huge profits with total revenues in the EU of EUR222bn
3
 (EFPIA, 2011). 

PT arises due to international price differences, and occurs when a product protected by a 

patent, trademark, or copyright is imported from one country where it has been put into 

circulation to another country, but without the consent of the intellectual property right owner 

(Arfwedson, 2004). For a normal good sold on efficient markets, the result of international 

price differences and PT is price convergence, which means that PT should only be a 

transitory business opportunity. However, in case of pharmaceuticals, both economic, legal 

and political dimensions are present, meaning that prices do not just converge. In other words, 

pharmaceutical PT is likely to stay (Villadsen, interview, 2011; Arfwedson, 2004).  

Pharmaceutical PT
4
 was made possible by the Treaty of Rome and started in the Netherlands 

in the 1970s (Morgan, 2008). PT did, however, not take off before the de Dijon doctrine of 

the European Court of Justice in 1979, which established that a product legally placed on the 

market in one member state had to be allowed to circulate freely among member states 

(EAEPC, 2011a). OMs have opposed this development by challenging PT in the European 

Court of Justice due to arguments highlighted in later sections. This has, however, not 

prevented PT from growing. In 2009, PT in the EU accounted for 3.5% of the pharmaceutical 

market with substantially higher proportions in some countries (EFPIA, 2011). 

                                                 
1 Throughout this thesis, I will introduce several abbreviations. All abbreviations can be found in appendix 1 
2 Smaller price cuts were subsequently negotiated, which allowed both firms to reintroduce their drugs (Yahoo Health, 2010) 
3 At retail prices, 2010 
4 From hereof, pharmaceutical PT will be referred to simply as PT 
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According to Kanavos & Costa-Font (2005), research in PT has increased because a) PT has 

reached a significant proportion of pharmaceutical expenditures, thereby making PT a 

relevant research area, and b) PT presents a policy dilemma, because of the conflict between 

free trade, the European single market and cost-containment on the one side and the need for 

innovation and research and development (R&D) on the other.  

The majority of the studies within the field analyze the factors determining PT penetration 

(measured as PT sales as a percentage of total drug sales) and the impact of PT on the price 

level in primarily importing countries. Some also try to quantify the total level and 

distribution of savings that arise from PT. The common denominator for these studies, 

however, is disagreement. Some researchers claim that price savings are high (Enemark, 

Pedersen, & Sørensen, 2006; West & Mahon, 2003) whereas others claim that parallel 

distributors (PDs) are the main beneficiaries (Kanavos, Costa-i-Font, Merkur & Gemmill, 

2004; Maskus, 2001; Poget, 2008). The studies arguing that PDs are the primary beneficiaries 

from PT typically attribute this to the fact that PDs’ pricing behavior resembles that of the 

OMs (Kanavos & Vandoros, 2010; Kanavos & Costa-Font, 2005). This is often said to be the 

result of too little competition among PDs (Poget, 2008; Kanavos et al., 2004). 

1.1 Problem Statement 

In relation to the studies above, there might be good reasons for the benefits accruing to PDs 

and for the low level of competition, which is also the argument by e.g. Gollier (Gollier in 

Kanavos & Costa-Font, 2005). Gollier specifically criticizes researchers for not investigating 

the determinants of the PDs’ pricing behavior, because PDs cannot be criticized for their 

behavior before the reasons behind what drives behavior are analyzed. This thesis deals with 

exactly these determinants through an empirical study of Danish PDs’ competitive behavior. 

My aim is thus to analyze the link between the characteristics of PT and the behavior of PDs. 

I do this by reviewing literature, conducting interviews, and analyzing empirical data while 

building on theory from within the Industrial Organization field. 

1.1.1 Overall Research Question 

The above discussion is encapsulated in the following overall research question which will be 

the guiding question of this thesis:  

Are Danish pharmaceutical parallel distributors competing efficiently with each other? 
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In this setting, ‘efficiently’ does not mean whether there is perfect competition among PDs. 

Rather, efficient competition refers to whether PDs are acting like rational, profit-maximizing 

agents and thus in accordance with what could be expected given the market characteristics. 

1.1.2 Operational Research Questions 

The overall research question creates a dual focus for this study. One is descriptive in that it 

analyzes the PDs’ pricing practices and thereby establishes whether PDs are pricing close to 

each other and/or close to the OMs’ prices. The other part is analytical as the purpose is to 

subsequently ascertain how this behavior can be explained. This can be captured by the 

following operational research questions: 

1. What is the observed pricing behavior of Danish PDs? 

The most recent comprehensive studies of PDs’ pricing practices relative to OMs are 

based on 2004-data (see Enemark et al., 2006; Poget, 2008) and important regulatory 

changes have occurred in DK since then
5
. To spur the analyses related to the next 

operational research questions, certain dimensions must be analyzed based on updated 

data. How are Danish PDs pricing their drugs relative to OMs and each other? Do the 

PDs have market power, meaning that they can price above their marginal costs? 

2. Is this pricing behavior evidence of efficient competitive behavior?  

How can the pricing behavior of the Danish PDs be explained? Based on theory from 

within Industrial Organization and empirical data, which model can best describe how 

the pricing behavior of PDs should be? Is there evidence of PDs pricing in accordance 

with this model, or are there other reasons for the PDs’ behavior?  

Finally, it is my aspiration to discuss the implications of the findings from the two previous 

operational research questions, which leads to my final question, namely: 

3. Which implications does the PDs’ pricing behavior have for Denmark? 

Which stance should DK take on PT in future policy discussions? 

1.2 Contributions to the Field 

The contributions of this thesis to the literature on PT are twofold. 

First of all, the study adds to the literature as it approaches the reasons for the pricing 

behavior of the PDs, which has been little studied before. Since research so far has been 

                                                 
5 For instance, a reference price reform was made in April, 2005 (Kaiser, Mendez & Rønde, 2010) 
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inconclusive to the effects of PT, this new angle will hopefully contribute with important 

knowledge, which can be used in the ongoing policy discussion. 

Secondly, since the focus of this thesis is on Danish PDs, a thorough understanding of the 

pharmaceutical market in DK is established, which means that important regulatory and 

behavioral aspects are taken into account, thus increasing the understanding of PT in countries 

similar to DK. According to Bart (2008), the most important recent studies on PT are 

Kanavos et al. (2004), West & Mahon (2003), and Enemark et al. (2006). These all study PT 

in DK, but DK is just one out of between 4 and 6 countries analyzed in each study, which put 

a limit to the level of detail that can be included for each country.  

1.3 Demarcations 

The research questions stated above impose the overarching boundary that only Danish PDs 

will be analyzed. This does not mean, however, that the international landscape will be 

ignored. European legislation and wholesale behavior in sourcing countries are still important 

elements that are taken into account.  

In addition to this demarcation, I have limited the scope based on the following dimensions: 

First of all, PT takes place within both the primary sector, meaning sales of drugs through 

pharmacies, and within the hospital sector. In DK, total pharmaceutical sales reached 

DKK15.7bn in 2009, with 57% generated in the primary sector. PT represented app. 13% of 

the total market in 2009, but 88% of these were generated in the primary sector (Clausen, 

2010), meaning that PT is significantly more widespread here. Furthermore, the methods for 

conducting PT in the two sectors are not identical, since all drug sales to hospitals occur 

through tenders whereas sales to pharmacies occur via traditional buyer-seller relationships 

(Villadsen, interview, 2011). Due to these reasons, this study will only analyze PT in the 

primary sector. From April, 2006 to May, 2011, drugs in DK have been sold within 1,427 

different Anatomical Therapeutic Chemical (ATC)-codes
6
, with PT occurring in 447 (DKMA, 

2011a). 33 of these represent drugs sold only to hospitals (DKMA, 2011b), which means that 

414 ATC-codes have been exposed to PT in the primary sector for the past five years.  

Secondly, although PT primarily occurs for patented drugs, as prices are driven considerably 

down when generics enter the market, PT does occur for some drugs with generic competition 

(especially during a transitory period) (Norstrand, interview, 2011; Kanavos & Costa-Font, 

                                                 
6 The ATC system groups different active substances according to the organ or system on which they act and their 

therapeutic, pharmacological, and chemical properties (WHO, 2011). See appendix 2 
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2005). Since market dynamics change dramatically when generic competition emerges, drugs 

exposed to generic competition will be left out of this study. The no. of ATC-codes exposed 

to generic competition is not readily available. The majority of these can, however, be 

removed from the analysis by recognizing that generic drugs typically take the name of the 

active substance. Removing drugs with such names leaves 395 ATC-codes with PT for the 

past five years. 

Thirdly, since demand patterns for drugs for human use might not be the same as that for 

veterinary drugs, only the former will be analyzed. Veterinary drugs have ATC-codes starting 

with the letter ‘Q’, and excluding these means that 366 ATC-codes remain. 

Finally, the empirical part of this thesis will be based on a selection of drugs within 50 

different ATC-codes. The selection criteria for these are explained in section  6.2.  

1.4 Structure of the Study 

In section  2, the research strategy and methodology applied in this study will be explained. 

Section  3 provides a range of background information on PT that is deemed necessary to 

establish a more thorough subject understanding. Section  4 contains a literature review, where 

the existing research within the field is discussed. In section  5, PT in DK is explained in order 

to equip the reader with knowledge on e.g. Danish legislation that will prove important for the 

subsequent analyses. The preparation of the empirical analysis, containing e.g. sample 

selection, is discussed in section 6, and sections 7 to  12 contain the analyses specifically 

aimed at answering the research questions. Section  13 summarizes.   
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2 RESEARCH STRATEGY AND METHODOLOGY 

In conducting empirical research, it is essential to beware of methodological considerations. 

Following Bryman & Bell (2007), this section discusses the two main areas that must be 

defined when conducting research; a) the overall research strategy, meaning the overall 

approach to the study, and b) the research design and method, meaning the tools used for 

answering the research questions. 

2.1 Overall Research Strategy 

Research strategy is by Bryman & Bell (2007:28) defined as “a general orientation to the 

conduct of business research”. Although subject to some discussion on the appropriateness of 

the terms, research strategies are said to be either qualitative or quantitative. The qualitative 

research strategy is generally termed inductive in its view on the connection between theory 

and research. The inductive approach is exploratory in nature, because research is made with 

the purpose of creating theory after data-collection has taken place. Therefore, the inductive 

approach is typically concerned with areas less explained by existing theory and because little 

theory exists beforehand, the inductive approach tends to be qualitative. The deductive 

approach on the other hand tests hypotheses formulated based on theoretical considerations, 

meaning that data is collected to test theories. The focus on testing theories means that the 

deductive approach tends to be quantitative (Bryman & Bell, 2007). Although hypotheses are 

formulated before data collection and analyses, both research questions and methods are 

allowed to change during the course of the empirical analysis (Schwartzman, 1993). Thereby, 

learning points are allowed to alter an otherwise planned study within the deductive approach. 

Many researchers chose to either use the inductive or deductive approach (Bryman & Bell, 

2007), and due to this study’s empirical focus and quantitative nature, this study will be 

primarily deductive. Nevertheless, since a part of the study’s focus is developing a model that 

can describe PDs’ pricing behavior, elements of the inductive approach will also be 

detectible. In particular, I develop the final model based on both theory and empirical 

observations, where the latter can be regarded as a type of induction. Since my experience 

with the pharmaceutical industry hitherto has been limited, qualitative research in terms of 

e.g. conducting interviews is also necessary. Using mixed methods, meaning a combination of 

approaches with both deduction and induction, and quantitative and qualitative elements, 

allows for the “opportunity to compensate for inherent method weaknesses, capitalize on 

inherent method strengths, and offset inevitable method biases” (Greene, 2007:13). 
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This study belongs to the discipline of Industrial Organization (IO). According to Cabral 

(2000:4), IO is “concerned with the workings of markets and industries, in particular the way 

firms compete with each other”.  An analysis of whether PDs are competing efficiently with 

each other evidently fits well into this. IO is said to have developed through waves, where the 

first is referred to as the ‘Harvard tradition’ (Tirole, 1992). The Harvard Tradition was very 

empirical in nature and rested on the so-called ‘Structure-Conduct-Performance’ (SCP) 

paradigm. Within this paradigm, it is assumed that the structure of an industry determines the 

conduct of the players which then again results in a certain market performance (Tirole, 

1992). The SCP paradigm has been criticized for a range of failures with one of the most 

important being reverse causality, because some researchers have claimed that certain 

structural, conduct- and performance-related characteristics of industries are jointly 

endogenous (Pepall, Richards & Norman, 2008). In spite of this criticism, the SCP paradigm 

is still used in empirical IO research (see e.g. Lam, Yap, & Cullinane, 2007; Shaik, Allen, 

Edwards & Harris, 2009). The advantage of the SCP paradigm is that it provides an 

intuitively logical way of thinking about industries and almost a checklist for the elements 

that must be analyzed when doing research. For this reason, the SCP approach will be 

underlying this thesis, although this will not explicitly appear anywhere. 

2.2 Research Instruments 

As I have chosen a mixed methods strategy in this thesis, both qualitative and quantitative 

research instruments are used. The use of different instruments and where in the thesis these 

have been applied are illustrated below in figure 2-A. 

 
Figure  2-A | Source: Own construction 
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2.2.1 Qualitative Interviews and Literature Review 

The pharmaceutical industry is “unique in its structure and functioning” (Nazzini, 2003:54), 

so a thorough understanding of the industry is necessary before any value-creating analyses 

can be performed. Furthermore, pharmaceutical regulation in DK means that this market 

exhibits some very distinctive features. Therefore, I put substantial time and effort into 

understanding the nature of the pharmaceutical industry and PT. This is done through an 

extensive literature review and thorough interviews with different players. Interviews are 

conducted with one PD representative (Anders Norstrand, Sales director at Orifarm A/S and 

former chairman of the Danish Association of the Pharmaceutical Parallel Distributors, PFL – 

see appendix 3), one OM representative (Pia Villadsen, Head of Market Access at Novartis 

Healthcare A/S – see appendix 4), and one industry representative (Jørgen Clausen, Chief 

Economist at the Danish Association of the Pharmaceutical Industry, LIF – see appendix 5). 

2.2.2 Quantitative Sources 

Although being a complex industry is clearly a drawback to research within the area, research 

in the pharmaceutical industry benefits from publicly available and high quality data. 

The primary data source for this thesis is data made publicly available by the Danish 

Medicines Agency, DKMA. Every second week, the DKMA uploads an updated excel file on 

their homepage containing fortnight prices for all drugs sold for the past five years (DKMA, 

2011a). The dataset used in this analysis runs from April 24
th

, 2006 to May 30
th

, 2011, which 

provides 135 bi-weekly observations per product, assuming that the product has been on the 

market for the entire period. I have obtained sales-data on drugs in DK through the service 

‘Medstat’ also provided by DKMA (2011b), and data for other analyses has been kindly 

provided by the Danish Association of the Pharmaceutical Industry (LIF, 2011). In terms of 

pricing data from other countries, researchers typically rely on the consultancy company IMS 

Health as the data provider. Access to this data is, unfortunately, very expensive to obtain 

access to
7
, so I find all foreign data manually in various databases. Finally, I utilize data from 

sources such as Greens company databases (Greens, 2011). 

 

  

                                                 
7 I initially approached IMS Health in DK and enquired on the possibility of obtaining data. This was kindly rejected 
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3 BACKGROUND INFORMATION ON PARALLEL TRADE 

In the previous sections, I have causally used concepts such as PT and PDs, without 

thoroughly explaining how PT works and what PDs actually do. Before commencing on the 

literature review, I find it important to define these concepts.  

3.1 Why does PT Arise? 

PT is the result of three overall factors, namely a) differences in pharmaceutical prices, b) the 

OMs’ lack of vertical control over the drug supply chain (Maskus & Chen, 2002, 2004 in 

Kanavos & Costa-Font, 2005; Arfwedson, 2004), and c) a regulatory framework permitting 

PT (Bart, 2008). These are discussed below. 

3.1.1 Differences in Pharmaceutical Prices 

Standard economic theory predicts that arbitrage leads to price convergence in the event of 

homogeneous products, perfect information, and no transaction costs (Cabral, 2000). 

However, price differences within the pharmaceutical industry are not just the result of OMs 

who price discriminate. Rather, price differences are a result of differences across countries 

in: a) IP protection, which means that one drug may be under patent protection for a longer 

period of time in one country than in another, b) purchasing power, per capita income and 

preferences, affecting the market size and demand, c) the rebates negotiated by governments, 

d) the nature of countries’ price regulation, e) countries’ inflation rates, which create 

exchange rate differentials, and f) countries’ sales taxes. Finally, the patent holders’ marketing 

and sales strategies lead to price differences (Arfwedson, 2004; EAEPC, 2005; Kanavos & 

Vandoros, 2010). 

According to Villadsen (interview, 2011) PT occurs as soon as international prices differences 

are as low as 5-10% depending on the product. 

3.1.2 Manufacturers’ Lack of Vertical Control over the Drug Supply Chain 

OMs are rarely allowed to sell directly to pharmacies, which mean that there is often a 

wholesaler between OMs and pharmacies. Since OMs do not have control over the 

wholesalers, they cannot control where supply is diverted (Kanavos & Costa-Font, 2005).  

OMs’ strategies for dealing with PT have so far included refusals to supply wholesalers and 

quota systems based on previous years’ sales, dual pricing (having different prices for 

national sales and sales for export) (EAEPC, 2005), litigation, lobbying, and product 

proliferation (the release of products with different package sizes, strengths, formulations, 

etc.) (OECD, 2008).  
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3.1.3 Regulatory Framework Permitting PT 

Finally, PT is made possible by the EU’s principle of regional exhaustion. Exhaustion is 

related to the protection of intellectual property (IP), and is one of the basic principles of IP 

law (Bart, 2008). Bart (2008:997) explains the concept as: “Once trademarked goods are put 

on the market by the trademark owner or with his consent, the trademark owner is no longer 

allowed further to control the distribution of those goods. He has “exhausted” his distribution 

right by the first sale of the goods”. EU’s regional exhaustion means that IP rights are 

exhausted for the entire region as soon as a product is put on the market in one of the member 

countries. IP rights can also be exhausted on a national (the USA and Switzerland for 

pharmaceuticals) and an international (global) basis (e.g. India, South Africa, Hong Kong, 

and Thailand) (Bart, 2008). 

3.2 How is PT Conducted? 

Several actors are involved in PT. The following section contains a general description of 

how PT is conducted. DK is used as the reference country for the destination country 

regulation. The discussion is illustrated in figure 3-A. 

 
Figure  3-A | Source: Own creation 
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mentioned), and the product will often be under patent protection. Other factors affecting the 

choice of target can be the formulation in question, the patient population, and the transport, 

re-labeling and storage requirements (Arfwedson, 2004; Villadsen, interview, 2011).  

Having identified a target drug, the PD must obtain a marketing license from the destination 

country authorities (in DK, the DKMA). To obtain this, the PD must prove that there are no 

significant differences between the drug already being sold by the OM in the country and the 

drug from the source country. The DKMA has clear guidelines for what constitutes a 

significant difference, but according to Norstrand (interview, 2011) PDs’ applications are 

rarely rejected. 

After having obtained a license, the PD must negotiate with the exporting wholesaler(s). 

Depending on the drug, it can be either easy or difficult for the PDs to source the product 

(Kanavos & Costa-Font, 2005), and in some cases, PDs end up purchasing the same drug 

from several different wholesalers (Norstrand, interview, 2011).  

The PD must then repackage or replace labels and add new inserts in the language of the 

destination country. After this, the PD sells the drugs to a wholesaler in the destination 

country (Arfwedson, 2004).  
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4 LITERATURE REVIEW 

Several approaches could be chosen for a study on PT. In the following section, I conduct a 

literature review in order to outline the underlying arguments for choosing the focus for this 

thesis as well as to position the thesis within the existing literature. 

4.1 The Theoretical Arguments For and Against PT 

 “The core problem with parallel imports is that its benefits are ambiguous” (EurActiv, 2007). 

In the following, the theoretical arguments for and against PT will be outlined.  

4.1.1 Arguments For PT Proposed by the Literature 

Abbott (2007) states that consumer surplus and public welfare are generated through PT since 

PT a) provides consumers with lower priced drugs, b) makes patented drugs available to 

lower-income individuals, and c) reduces the burden on public health budgets. 

PT leads to both direct and indirect savings (Enemark et al., 2006; West & Mahon, 2003). 

The direct savings relate to the lower prices set by PDs whereas the indirect price savings 

relate to the extent that PDs put competitive pressure on OM prices, which means that OM 

prices increase less than they would otherwise have done or actually decrease. Depending on 

the payment structure, the beneficiaries of these savings can be the government/insurance 

companies, the pharmacist and/or the patient (West & Mahon, 2003; EurActiv, 2007).  

4.1.2 Arguments Against PT Proposed by the Literature 

According to e.g. Arfwedson (2004), Bart (2008), Danzon (1998) and Towse (1998), OMs 

need to be able to price discriminate because of the necessity to cover so-called ‘global joint 

costs’, which are R&D costs needed for serving consumers worldwide. Optimal (welfare 

maximizing) pricing to cover such joint costs means setting different prices in different 

markets based on the price elasticities in the markets
8
 (Danzon, 1998; Towse, 1998). By 

allowing PT, however, this pricing mechanism is undermined, because OMs as a response to 

PT will attempt to set more uniform euro prices when launching new products. Some 

consumers would gain from this through lower prices, but consumers in especially poor 

countries would lose because prices of drugs in those markets would increase to the new 

‘average price’ (Ganslandt & Maskus, 2004; WHO, 2001). Furthermore, consumers in low 

price countries lose because products in low price countries might be taken off the market 

(Danzon, 1998; Towse, 1998). According to researchers, this will have “significant 

implications for the welfare of patients in those countries” (Towse, 1998:271).  

                                                 
8 Also called ‘Ramsey pricing’ 
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In addition to drugs being taken off the market, PT increases the risk of supply shortages in 

exporting countries, because drugs intended for domestic usage are being exported to other 

countries (Kanavos & Costa-Font, 2005). This has led governments in sourcing countries to 

intervene (see appendix 6 which explains the situation in Greece).  

If OMs cannot price discriminate, profits will fall. This will happen due to PDs taking parts of 

the OMs’ profits directly and due to changes in the pricing behavior of OMs. Lower profits 

translate into less R&D, which is why PT is said to undermine the ability of OMs to develop 

new drugs (Bart, 2008; Arfwedson, 2004).  Compared to the other aspects within PT, this is 

one of the areas in which there is more theoretical consensus (Kanavos & Vandoros, 2010). 

Many authors have studied the (theoretical) effects of PT on innovation and found that PT 

could lead to rather large welfare losses (Danzon, 1998; Ganslandt & Maskus, 2004).  

According to Valletti & Szymanski (2006), PT could also cause lower product quality, 

because lower investment is put into products subject to competition from PT, as these drugs 

become less profitable for OMs. Furthermore, some argue that PT may open the door to 

falsified products (Bart, 2008), which was e.g. seen in May 2007, when counterfeit drugs 

disguised as French PT were sold in the UK (MHRA, 2007). 

The final argument against PT is an argument of pure fairness. OMs are forced to price low in 

some countries, which means that PT is simply a regulation-induced phenomenon. OMs are, 

however, the ones providing the products in the first place, which is why PDs are said to free 

ride on the OMs’ investments (Kanavos & Costa-Font, 2005). 

4.2 Theoretical and Empirical Research in PT 

The above discussion highlights the theoretical arguments for and against PT. In terms of both 

theoretical and empirical models, research on PT can be divided into two main strands, as e.g. 

exemplified by Müller-Langer (2007). The first strand deals with the determinants of PT 

penetration and drug prices as well as the distribution of benefits, whereas the second deals 

with the dynamic effects of PT on the decision to invest in R&D. These strands reflect the 

main discussions within the field, namely one of cost savings vs. stimulating innovation 

(through R&D) (EurActiv, 2007). Since this thesis belongs within the first strand, the 

following will highlight the studies made into this strand only
9
.  

                                                 
9 See Barfield & Groombridge (1999) or Müller-Langer (2007) for thorough discussions on the second strand 
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Within this strand, several researchers develop formal game-theoretic models for analyzing 

the determinants of PT penetration, the effects on OM prices and profits along with welfare 

effects without testing them empirically (see e.g. Ahmadi & Yang, 2000; Jelovac & Bordoy, 

2005; Müller-Langer, 2007). Only a few researchers actually tests these (see e.g. Ganslandt & 

Maskus, 2004).  

4.2.1 Studies on the Determinants of PT Penetration and Prices 

As discussed in section  3.1, PT arises due to differences in pharmaceutical prices, OMs’ lack 

of vertical control of the supply chain, and a regulatory framework permitting PT. Kanavos & 

Costa-Font (2005) analyze the key determinants of PT penetration, and find that international 

price differences as well as the overall pharmaceutical market size of the destination country 

are the most important determinants for PT penetration. In their gravity model for the 

Netherlands, Costa-Font & Kanavos (2007) also show that regulation and the incentive 

structure of the distribution chain in the importing country have an impact on PT penetration. 

In relation to indirect savings, meaning the extent to which the threat of PT or presence of 

PDs lead OMs to either decrease their prices or refrain from increasing their prices, large 

disagreement on the assumptions behind these calculations exists. Ganslandt & Maskus 

(2004) build a model for Sweden, where OMs maximize their profits against a residual 

demand curve. The authors find that PT has reduced OM prices by 12-19% in Sweden. They 

also show (theoretically) that OMs will accommodate PT by not entering into tough price 

competition, when the potential volume of PT is small and when trade costs are high, since 

PT under these circumstances does not pose a large threat. Enemark et al. (2006) also find 

substantial indirect price effects, but base their calculations on the assumption that OM prices 

would have been constant if there had been no PT. This might be unrealistic for a country 

such as DK, where OMs have e.g. agreed to voluntary price restrictions (see section  5.1) 

(Clausen, interview, 2011). Ahmadi & Yang (2000) find that the price effect on OM prices 

depends on demand and cost characteristics.  

Kanavos & Vandoros (2010) study the existence of price competition between PDs and OMs 

in DK, Germany, the Netherlands, Norway, Sweden, and the UK from 1997-2002. They 

empirically investigate the determinants of a) OM prices, b) relative OM and PD prices, and 

c) PD prices. The authors find that OM prices are not affected by the degree of PT 

penetration. Kanavos & Costa-Font (2005) find the same result. They conclude that exchange 

rate movements, changes in purchasing power parity and generic entry can instead be 

responsible for the downward pressure on prices in the pharmaceutical industry. Contrary to 
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these finding, some studies do find evidence of price decreases when more PDs enter the 

market (Ganslandt & Maskus, 2004; Poget, 2008). In terms of the determinants of PD prices, 

Kanavos & Vandoros (2010) find a positive relationship between PD prices and PT 

penetration, which they find difficult to explain. 

Kanavos & Vandoros (2010) conclude that there is a lack of evidence of PT leading to lower 

OM prices over time. They attribute this to the fact that PDs’ pricing strategies resemble the 

OMs’, since PDs are found to simply undercut OM prices by a small margin. This is backed 

up by Kanavos & Costa-Font (2005). Several estimates of this margin have been put forward, 

with the average price difference between OM and PD drugs ranging from 1-1.5% 

(Grünbaum, 2007), to 8-8.4% (Poget, 2008; Kanavos & Costa-Font, 2005). It has also been 

suggested that price differences internally among PD are negligible (rarely higher than 7%) 

suggesting little price competition between PDs (Kanavos & Costa-Font, 2005). No major 

study disputes the direct savings associated with PT, since most studies do find PD drugs to 

be priced lower than OM drugs, although evidently in some cases only marginally. Several 

studies do, however, indicate that savings could be higher if competition between PDs was 

increased (Poget, 2008; Kanavos et al., 2004). 

4.2.2 Studies on the Distribution of Benefits 

Before being able to discuss the distribution of benefits, studies must naturally determine that 

there are actually benefits to be distributed. In relation to this, three main studies have been 

conducted over the past 8 years; 1) the so-called ‘York study’ conducted by West & Mahon 

(2003), 2) the ‘LSE [London School of Economics] study’ by Kanavos et al. (2004), and 3) 

the ‘Odense study’ produced by Enemark et al. (2006). These studies have been named the 

most important recent studies on PT by Bart (2008), but the studies are not just very different 

in their assumptions; they even contradict each other.  

In 2003, The York Health Economics Consortium was commissioned by the EAEPC (the 

European Association of Euro-Pharmaceutical Companies, which represents the PDs) to study 

the distribution of benefits from PT. The York study estimated total savings arising from PT 

in 2001 of EUR599m for DK, Germany, Sweden and the UK (West & Mahon, 2003). As a 

response to the York analysis, the pharmaceutical company, Johnson & Johnson, 

commissioned the LSE study by Kanavos et al. (2004). It too investigated the distribution of 

gains from PT, by evaluating the aggregate welfare effects, and subsequently how gains are 

distributed. The LSE study estimated savings of maximum EUR80m for the same countries, 

which as evident are considerably lower. Following the York and LSE study, the EAEPC in 
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2005 commissioned yet another study, this time to be produced by the University of Southern 

Denmark in Odense. This ‘Odense study’ produced savings estimates closer to but somewhat 

lower than the York study, by estimating total direct savings equal to EUR441.5m in 2004. 

According to Enemark et al. (2006), savings from PT have declined because of price 

harmonization within the EU and strategies employed by OMs to limit PT.  

As Bart (2008) states, the substantial differences between the above studies could very easily 

be because of the sponsors behind the different studies. The York and Odense studies have 

been sponsored by the EAEPC and both very conveniently find high savings from PT, 

whereas the LSE study – sponsored by an OM – finds the exact opposite.
10

  

In terms of the distribution of benefits, researchers disagree again.  

In the 1998 original Communication on the Single Market in Pharmaceuticals, the EU 

commission stated that “Unless parallel trade can operate dynamically on prices, it creates 

inefficiencies because most, but not all, of the financial benefits accrues to the parallel trader 

rather than to the health care system or patients” (COM, 1998:4). Conveniently, the studies 

sponsored by the EAEPC do not calculate the gains accruing to the PDs. Kanavos & Costa-

Font (2005), however, conclude that gains from PT accrue primarily to the distribution chain 

(wholesalers and PDs) instead of health insurance and consumers, as 86.4% of the price 

differences between wholesale prices in sourcing and destination countries are retained by 

middlemen. This is confirmed by Poget (2008), who estimates that between 79.2% and 81.5% 

of the international price differences are retained. Ganslandt & Maskus (2004) and Maskus 

(2001) also find that benefits to PDs outweigh those to consumers. In the LSE study, Kanavos 

et al. (2004) estimate that the average PD mark-up, defined as the gross profit from PT 

activities over total revenues from the same activities was 38% in DK in 2002. Poget (2008) 

estimates it to be somewhere between 36.3% and 41.7%.  

4.3 Questions Posed by the Literature 

As evident from the above discussion, it looks like findings depend highly on the people 

behind each study. In a comment to Kanavos & Costa-Font (2005), Christian Gollier from the 

University of Toulouse (Gollier in Kanavos & Costa-Font, 2005) expresses frustration with 

the fact that the reasons for the benefits accruing to PDs are never investigated. Gollier 

provides a range of possible explanations for the limited price competition and suggests these 

                                                 
10 These nested interests are what makes PT so thrilling to work with. I have repeatedly been met by the question “Who do 

you write for?” when I have presented myself to OMs and PDs, as some have found it suspicious that a business student 

would write a master thesis on PT without having been asked to do so 
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to be analyzed further. Explanations provided include the use of hidden discounts by OMs, 

collusion between OMs and PDs, lack of proper incentives among pharmacies, and capacity 

constraints. The reason commonly put forward by the PDs themselves for societal benefits not 

being higher is exactly these capacity constraints (Norstrand, interview, 2011; Macarthur, 

2004). 

I highly agree with Gollier. Several researchers mention lack of competition and capacity 

constraints as possible explanations, but to my knowledge, no researcher has attempted to 

analyze the effect of these factors on PD pricing behavior before.  

4.4 The Next Step 

The preceding sections have established a thorough understanding of PT. Before commencing 

on the analyses specifically aimed at answering the research questions (sections 7 to 12), 

section 5 will provide important background information on the Danish pharmaceutical 

market, followed by section 6, which will discuss the preparation of the empirical study.  
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5 PHARMACEUTICAL REGULATION AND PARALLEL TRADE IN DENMARK 

The following section contains important background information on DK’s regulation of the 

pharmaceutical industry and an introduction to PT in DK. 

5.1 Regulation of the Pharmaceutical Industry in Denmark 

The government defines the goals for healthcare, whereas counties and municipalities are 

responsible for financing and providing the services. Healthcare is funded primarily via taxes, 

but out-of-pocket payments and voluntary insurance also fund a part (Kaiser et al., 2010). 

The Danish Medicines Agency (DKMA) administers the legislation. Responsibilities include 

reimbursement prices, trade conditions, trials, and authorization of medicine (DKMA, 2011c). 

5.1.1 Price Setting 

In spite of prices not being heavily regulated as in many other EU countries, a few general 

things can be said about the price-setting of pharmaceuticals in DK (illustrated below). 

 

 
Figure  5-A | Source: Own creation based on sources mentioned below 

 

OMs, PDs, and wholesalers are free to set their prices. The OMs operating in DK have, 

however, since 2006 voluntarily engaged in an agreement with the Ministry of Interior and 

Health on a price-ceiling for drugs (Konkurrencestyrelsen, 2010).  

The wholesale mark-up in DK is negotiated between the OMs/PDs and the wholesalers 

(Konkurrencestyrelsen, 2010). OECD (2008) estimates the average wholesale mark-up in DK 

to ~4%. The wholesale mark-ups in other EU countries typically lie between ~2% and ~20% 

of ex-factory prices, with a large part clustering around 8% (OECD, 2008).  

In contrast to the producer and wholesale-level in the supply chain, pharmacy profit margins 

are set in negotiations between the government and the Association of Danish Pharmacies. 

Currently, the pharmacies are allowed to charge a fee of DKK8 (excl. VAT) for every 

prescription they handle, plus a fixed fee per package of DKK6.11 (excl. VAT) and a variable 

part equal to 8.5% of the pharmacy purchasing price (DKMA, 2011d).  

Drug prices can be changed every fortnight in DK, which means that OMs and PDs must 

report their prices to the DKMA every second week (DKMA, 2011c). 
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5.1.2 Substitution Rules 

The DKMA indirectly regulates prices and health expenditures via substitution rules. 

According to these rules, pharmacies are under certain conditions obliged to dispense the 

cheapest drug available within a group of identical drugs, which is defined as the substitution 

(or reimbursement) group. Substitution can take place on two levels, namely (DKMA, 2006): 

a) within active ingredients and strengths, meaning that one pill can be substituted for 

another pill (the substitution groups), and 

b) on package size level, meaning that packages can be substituted for packages – 

fluctuations of 10% are usually accepted (the reimbursement groups)  

To avoid excessive substitution and confused consumers (see Kretzschmar, 2007), pharmacies 

are only obliged to offer substitution if the price difference between the cheapest drug in the 

substitution group and the prescribed package is higher than a certain threshold
11

. 

Specifically, substitution must be offered if the price difference between the cheapest drug in 

the substitution group and the prescribed package is (DKMA, 2006)
12

: 

1. ≥DKK5, if the cheapest drug in the substitution group costs ≤DKK100 

2. ≥5% of the cheapest price, if the cheapest drug in the substitution group costs between 

DKK100 and DKK400 

3. ≥DKK20, if the cheapest drug in the substitution group costs ≥DKK400 

Within each substitution group, each package is labeled A, B or C, depending on whether the 

package in question is A) the cheapest package, B) not the cheapest but still within the 

thresholds, or C) outside of the threshold (which means that substitution must be offered). 

This label is assigned by the DKMA for each fourteen days pricing period.  

When reporting fortnight prices to the DKMA, OMs and PDs must also report their ability to 

supply for the period. When the DKMA has collected the prices and assigned all drugs into 

the A, B, or C groups, the DKMA compares historical data of A, B, and C consumption with 

the reported supply. If the DKMA estimates that there will be a lack of supply of one drug 

because of the prospective classification of the price, the DKMA will not approve the price, 

thus taking the drug off the market for that pricing period (DKMA, 2011e).  

                                                 
11 The doctor can also choose to prohibit substitution by noting it on the prescription 
12 From July 1st, 2011, pharmacies must always inform consumers of the cheapest drug available no matter the price 

difference (DKMA, 2011c) 



M.Sc. Thesis  Are Danish PDs competing efficiently with each other? August, 2011 

Copenhagen Business School  Page 24 of 133 Rikke Krause 

5.2 The History of PT in Denmark 

The first Danish PT license was granted in 1990 (Enemark et al., 2006), and today, DK has 

one of the highest PT penetration rates in the EU (West & Mahon, 2003).  

The high PT penetration is in spite of DK not always being among the highest priced 

countries in the EU (OECD, 2008; Villadsen, interview, 2011), which is attributed to good 

conditions for PDs in DK. Generally, PDs can engage successfully in PT insofar as a) they 

have access to adequate (cheap) supplies in exporting countries, b) the psychological barriers 

to PD drugs as perceived by consumers are not too high, and c) regulation affecting pricing 

and the pharmaceutical industry in general is open towards PT (Kanavos & Costa-Font, 

2005). The PT penetration in DK is evidence of condition a) being fulfilled. As for b), 

although some consumers most likely still have a preference for OM drugs, Danish consumers 

have according to Villadsen (interview, 2011) gotten relatively used to PD drugs as they 

constitute such a large part of the market. Finally, both Norstrand (interview, 2011) and Poget 

(2008) recognize the positive stance from Danish regulators towards PT, meaning that a 

“relaxed view on property rights and a pragmatic approach on patient safety issues allow 

parallel traders unrestricted access to the Danish drug market” (Poget, 2008:28). 

PT today comprises ~20% of the primary sector in DK. From April, 2006 to May, 2011, sales 

of drugs for human use in the primary sector took place within 1,000 different ATC-codes. PT 

occurred within 384 of these. Figure  5-B below shows the historic development (index with  

2006=100) in the number of ATC-codes and products sold by OMs and PDs, respectively.  

 
Figure  5-B | Source: Own analysis based on DKMA (2011a) 

 

The number of ATC-codes with OMs present and the number of products sold by OMs have 

been almost stable with just a 5% and 6% increase, respectively, since 2006. The equivalent 

numbers for the PDs have, however, increased substantially (47% and 77%, respectively). 
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6 PREPARING THE EMPIRICAL ANALYSIS 

Prior to conducting any statistical analysis, it is of paramount importance to define the 

population and sample on which one wants to base statistical inferences, since this will affect 

the validity of the study (Stock & Watson, 2007). In the following, I first of all discuss the 

population of interest and the selection method for this study’s sample. After this, I discuss 

the expected validity of the study. 

6.1 Defining the Population  

A population is defined by Stock & Watson (2007:313) as: “the group or collection of all 

possible entities of interest”. Cf. the demarcations in section  1.3, the entities of interest in this 

study are drugs for human use exposed to PT within the primary sector in DK, for which 

generic competition does not occur. This leaves a population of 366 ATC-codes.  

6.2 The Sample Selection Method 

In relation to selecting the appropriate drugs for the analyses, a range of dimensions must be 

taken into account in order to ensure a) that the sample contains drugs with certain 

characteristics that cf. the literature review can be causing the PDs’ pricing behavior and b) 

that the findings will be of a somewhat significant scale.  

In relation to these dimensions, a brief look at previous studies’ methods for selecting ATC-

codes is useful in order to determine which methods other researchers’ have used and which 

critique that has been put forward to their selection. An overview of this can be found in 

appendix 7. The majority of researchers within the field ensure the relevance of their findings 

by choosing ATC-codes in which there is a substantial amount of PT. Some researchers also 

choose to add a random sample of ATC-codes to their analyses in order to avoid sample 

selection bias (see definition in section  6.3.1.2). To ensure having enough observations for 

statistical analysis, this study will include 50 different ATC-codes. The sample selection 

method is outlined in the following and illustrated in figure 6-A on p. 27
13

. 

Condition #1: A price must be available for the PD drug on May 30
th

, 2011. When 

comparing PD prices with OM prices it is necessary to ensure that prices are compared for the 

same period as other factors can alternatively cause the price difference. This constraint 

ensures that there is a point in time where prices are available for both PDs and OMs.  

                                                 
13 In spite of the methods for removing hospital drugs and drugs exposed to generic competition mentioned in section  1.3, 

these cannot be completely eliminated from the dataset without analyzing all drugs. Thus, when imposing the restrictions, an 

analysis of whether the products found are hospital drugs or exposed to generic competition is made. If this is the case, the 

drugs are excluded 
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Condition #2: A sufficient number of pricing observations for each ATC-code must be 

available. This constraint is necessary in order to ensure that conclusions are not based on a) 

too little data, b) ATC-codes in which PT has just begun, and c) ATC-codes in which a PD 

e.g. obtained supply of one product for a few periods only and then subsequently stopped 

supplying the product, since pricing practices for such products might be different from 

pricing practices when PDs have (relatively) stable supply. The constraint imposed is that 

there must be prices stated in a minimum of 10% of the biweekly periods (meaning >13 

weeks, since the total was 135). 

Constraints #1 and 2 mean that the number of ATC-codes available for analysis falls from the 

population of 366 ATC-codes to 230. Three groups of ATC-codes are then selected from 

these 230 ATC-codes, in order to fulfill the needs of the study: 

Condition #3: Drugs with a large amount of PT must be included. This is deemed 

necessary to ensure that findings are of a somewhat significant scale. Data on the 20 highest 

selling PD drugs in 2010 are provided by LIF (2011), but not all of these fulfill the previously 

mentioned conditions. Therefore, only 15 ATC-codes out of the 20 available will be included 

in the study
14

. 

Condition #4: Drugs with well-known capacity constraints must be included. PDs often 

claim that capacity constraints are the reason for their pricing behavior (see section  4.3), so 

condition #4 is included in order to analyze this claim. As explained in appendix 6, Greece 

banned export of several types of drugs due to domestic shortages in October 2010 and 

February 2011. According to Norstrand (interview, 2011) the Greek ban has been clearly felt 

by PDs in terms of both prices and availability of drugs. From the group of ATC-codes 

available, this constraint contributes with 9 ATC-codes. 

Condition #5: A random selection of ATC-codes is included. In order to also include some 

randomly selected ATC-codes and thereby ensure that the data set becomes sufficiently large, 

an additional 26 ATC-codes are chosen. These are found by assigning a random number to 

the remaining ATC-codes using the random number generation function in Microsoft Excel 

and then selecting the 26 ATC-codes with the lowest generated number. 

The final dataset thus contains 50 different ATC-codes 

                                                 
14 Two ATC-codes have become subject to generic competition, one ATC-code does not have an OM stating a price on May 

30th, 2011, and two ATC codes relate to drugs primarily being sold to hospitals 
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Figure  6-A | Source: Own creation 

 

In terms of selecting the products within each of the 50 ATC-codes selected, all of the above 

conditions, except condition #2, are applied to the products within the 50 ATC-codes. 

Condition #2 is loosened, since the condition is only necessary in order to ensure that ATC-

codes are not completely new to the market or only occasionally exposed to PT. By loosening 

the condition it becomes possible to take price developments for products due to an extra PD 

obtaining supply in a few periods into account.  

Within the 50 ATC-codes, 162 different reimbursement groups are identified. Within 

these, 162 different prices were stated by OMs and 454 prices were stated by PDs on 

May 30
th

, 2011. 

An overview of these 162 products/reimbursements groups can be found in appendix 9.
15

 

Before commencing on the analyses, things such as different names in different countries and 

differences in package sizes must be accounted for. This is explained in appendix 10. 

6.3 Maximizing Validity 

Achieving internal and external validity should be strived after when performing statistical 

analyses (Stock & Watson, 2007). Whether this is achieved in this study will be discussed in 

the following. ‘Population’ refers to the 366 ATC-codes as defined in section  6.1, whereas 

‘sample’ refers to the 50 ATC-codes/162 products chosen for analysis. 

6.3.1 Internal Validity 

According to Stock & Watson (2007) a statistical analysis is internally valid insofar as the 

statistical inferences being made are valid and can be trusted for the population studied. 

Threats to internal validity arise from errors-in-variables, sample selection bias, omitted 

                                                 
15 ‘Products’ and ‘reimbursement groups’ are used interchangeably. See section  5.1.2 for a definition of reimbursement 

groups 
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#2) >13 
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230 ATC-

codes 

Population: 366 ATC 

codes

#5) Random sampling: 26 

ATC-codes chosen

50 ATC-codes are chosen in total

Illustration of the sample selection method
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variable bias, misspecification of the functional form, and simultaneous causality. The final 

three relate only to regressions, which is why these will not be dealt with until section  11, 

when I test the conceptual model for the PDs’ pricing behavior. 

6.3.1.1 Errors-in-variables 

Errors-in-variables refer to the extent that there are errors in the data set being analyzed. This 

is typically an issue when collecting data through surveys, since responses might be wrong or 

misstated (Stock & Watson, 2007). Since the main part of the data analyzed in this thesis is 

objective and typically computer-based, the degree of data errors is expected to be small.  

6.3.1.2 Sample Selection Bias 

Sample selection bias occurs when the sample has been chosen in a biased way which leads to 

the sample not truly reflecting the population of interest (Stock & Watson, 2007). As evident, 

only ~½ of the ATC-codes studied in this thesis have been chosen through random sampling. 

The question therefore remains to whether my findings will apply to all drugs exposed to PT 

in DK or not. This is best investigated by analyzing the extent to which the sample represents 

the population.
16

 

14 different level one ATC-codes exist. The proportion of the number of PD prices stated 

within each of these is illustrated below for the population of PD prices and for the sample. 

Comment: See explanation of each level 1 ATC-code in appendix 2 

Figure  6-B | Source: Own analysis based on DKMA (2011a) 

 

As evident, the ATC groups ‘B’ (Blood and blood forming organs), ‘G’ (Genito urinary 

system and sex hormones), ‘N’ (Nervous system), and ‘R’ (Respiratory system) are slightly 

overrepresented in the sample. This is due to constraint #3, since these ATC-groups represent 

the ATC-codes with the highest absolute PT sales. The underrepresentation of the sample in 

group A is due to the sample only representing drugs that as a minimum have been sold in 

                                                 
16 The population data is not an exact match to the population defined in section  6.1, since drugs with a substantial amount of 

hospital sales (although also with sales in the primary sector) and some drugs exposed to generic competition remain in the 

dataset. The majority of such products are, however, removed (see section  1.3) 
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2011 (due to constraint #1), whereas the population represents drugs sold via PT from 2006-

2011, meaning that e.g. PD drugs sold only in 2006 are also included. 

In the sample for this study, eight different PDs were present by stating a price on May 30
th

, 

2011. In appendix 11, a short description of each of these PDs can be found. For the total 

population, thirteen different PDs are present. The proportion of the total number of PD prices 

stated by each of these is illustrated below for the total population and for the sample. 

 
Left to right: Orifarm, Paranova, 2care4, EuroPharma, PharmaCoDane, Abacus Medicine, SinGad Pharma, A-Pharma, 

Tabs’n Caps, ChemVet Pharma, Pharmason, New Neopharm, and EnaPharm 

Figure  6-C | Source: Own analysis based on DKMA (2011a) 

 

The sample distribution is a relatively close approximation to the distribution of the total 

population except for the underrepresentation of Paranova’s products in the sample. Once 

again, this is due to the population containing PD drugs active from 2006, whereas the sample 

only includes PD drugs currently trading. 

In terms of the distribution of the ATC-codes on the no. of PDs competing against each other, 

there is an underrepresentation of drugs with only one PD present in the sample. This is once 

again due to the sample including more high-selling drugs than the population. 

Summing up, it seems like the analyses will primarily be generalizable to a population of 

drugs currently exposed to PT instead of a population comprising drugs exposed to PT 

anywhere between 2006 and 2011. This is backed up by appendix 12, which contains versions 

of figure 6-B and figure 6-C when the population is defined as drugs exposed to PT between 

May 2010 and May 2011. Furthermore, since a part of the sample is chosen because they 

constitute high-selling PD drugs, the sample is marginally biased towards large drugs. 

6.3.2 External Validity 

External validity refers to whether the population of a study can be used to conduct inferences 

about populations in others settings. External validity can be compromised via differences in 

either populations or settings, where settings represent the institutional, legal, social, and 
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economic environment (Stock & Watson, 2007). Due to the effect of patents and availability 

of drugs on the feasibility of PT, it will generally be the same products that are exposed to PT 

across countries. Thus, populations do not cause external validity to be compromised. 

Differences in settings might, however, be an issue, since national regulation differs across 

Europe. One way to evaluate external validity is to compare results for different studies 

(Stock & Watson, 2007). As will become evident in sections 8 and 9, which study the same 

dimensions as other researchers have historically done, results are quite similar, thus 

indicating that external validity is not compromised. However, when reaching sections  10 and 

11 (which present studies not performed before), external validity might be compromised, 

since characteristics specific to the Danish market have an impact on behavior. 

6.3.3 Part-Conclusion on Validity 

This study’s findings represent the population, when the population is defined as drugs for 

human use currently exposed to PT within the primary sector in DK, for which generic 

competition does not occur. One caveat is that the findings will most likely be more 

representative for higher selling drugs. The findings in the first part of the thesis (sections 7 

and 8) should be applicable to other settings, whereas the findings in the last part of the thesis 

(sections  10 and  11) might only be applicable to settings similar to that of DK.  
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7 MARKET STRUCTURE AND CONCENTRATION 

Market structure is typically defined by two extreme poles, namely that of perfect 

competition, where individual firms have no influence on the market and thus behave as 

price-takers, and that of monopoly, where one single firm has complete control and acts as a 

price-setter. In between the two poles is the commonly observed situation of oligopoly, which 

is characterized by one firm having a few visible rivals (Pepall et al., 2008). 

In order to establish the foundations necessary to determine which model within the IO field 

that best describes this market, the following section will analyze the market structure and 

concentration that characterize the sample drugs. All data has been manually retrieved from 

the online database ‘Medstat’ (DKMA, 2011b), which, among other things, provides the 

yearly number of packages sold within all products and for all the players on the Danish 

market. By downloading data on each of the 162 products for 2006-2010 and classifying the 

data according to company and product group, it has been possible to obtain the following 

information. All market shares (MS) are based on no. of packages sold. 

7.1 Concentration when PDs are Considered as One Group 

PDs held 65% of the market for the sample chosen in 2010, with OMs thus holding the 

remaining 35%. There is, however, great variation in the total PD MS within each of the 

products. As evident in figure 7-A, PDs had a total MS of less than 10% in 23 of the products 

(~14%), and less than 50% in 70 (23+22+25) of the products (~42%). For the remaining 92 

products (~58%), the PD MS as of 2010 was higher than 50%. Remember, however, that the 

PD group is often made up of several PDs, meaning that their individual MSs are lower. 

 
Figure  7-A | Source: Own analysis based on DKMA (2011b) 

 

7.2 Concentration when PDs are Considered Individually 

In terms of the number of players competing within each reimbursement group, there will 

always be a minimum of one OM and one PD present due to the sample selection method. For 

Products; 23 22 25 23 35 34

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

The 162 products depending on the MS of PDs (2010)

MS < 10% 10% <= MS < 30% 30% <= MS < 50% 50% <= MS < 70% 70% <= MS < 90% 90% <= MS
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each of the products studied, there is only one OM present.
17

 In contrast, there is very often 

more than one PD present within each product group. Eight PDs are present in the sample, 

and as can be seen below, in 72% of the cases (49+22+25+13+6+2), the OM is competing 

against two or more PDs simultaneously. 

 
Comment: This is per May 30th, 2011 since not all products were exposed to PT in 2010.  

Figure  7-B | Source: Own analysis based on DKMA (2011a) 

 

As seen in the previous section, the PDs held a combined 2010 MS of >50% in 58% of the 

products. However, because there is often more than one PD present, no single PD has a MS 

of >50% in the majority of the products (this is the case for 76% of the products). When one 

PD does in fact have a MS of >50%, the PD is typically Orifarm. 

7.3 Part-Conclusion on Concentration Analysis 

As seen in this section, the typical ‘OM vs. PD construction’ is one of one OM competing 

against two or more PDs, whose combined PD MS ranges from everything from practically 0 

to 100%
18

. Relative to the total market, one single PD will be the dominating player 

(MS>50%) in ~24% of the products. As will be discussed in a later section, it is quite 

interesting why OMs have allowed PDs to gain the large MSs that they currently have, when 

taking into account that OMs have lower marginal costs than PDs and also no capacity 

constraints, as will discussed shortly. 

  

                                                 
17 Originally, there was one OM present in 159 out of the 162 products. In 3 cases, different patented devices are used within 

the same product group. These all related to the ATC-code, R03BA02, where sales of the Gionia Easyhaler started in Oct., 

2010. Although being in the same product group, PT is only taking place for the ‘original’ device (the ‘Turbohaler’) sold by 

AstraZeneca (DKMA, 2011a). Therefore, the Easyhaler is excluded from the analysis, thus resulting in one OM per product  
18 DKMA (2011b) is subject to rounding errors, since data is given in # of 1,000 packages sold, meaning that if 499 packages 

are sold, DKMA (2011b) will state 0 sold 

Products; 45 49 22 25 13 6 2

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

The distribution of the 162 products depending on the number of competing PDs 
(May 30th, 2011)

1 PD within product 2 PDs within product 3 PDs within product 4 PDs within product

5 PDs within product 6 PDs within product 7 PDs within product



M.Sc. Thesis  Are Danish PDs competing efficiently with each other? August, 2011 

Copenhagen Business School  Page 33 of 133 Rikke Krause 

8 EVALUATING THE DANISH PARALLEL DISTRIBUTORS’ PRICING PRACTICE 

As discussed in section  4.2, several studies claim that price competition between OMs and 

PDs and internally among the PDs are relatively limited. In order to evaluate the validity of 

these claims, which will serve as a guide for the rest of the thesis, an analysis of the price 

differences (Pdifs) between OM and PD drugs is necessary.  

8.1 Note on the Method Used 

Since there for some of the 162 products are several PDs quoting a price, a total of 616 price 

observations are available for the 14-day price period beginning on May 30
th

, 2011. This 

pricing period is the period studied in this section, which therefore serves as a ‘snapshot’ of 

the pricing practices of PDs. A more dynamic investigation of the PDs’ pricing practices is 

discussed in section  10, when analyzing which model can best describe the market for PT. 

8.2 Price Differences Between OMs and PDs 

In terms of the Pdifs between OM and PD drugs, two measures have been calculated, namely 

the percentage Pdif (%Pdif) between the OM drug and a) the cheapest PD drug available, and b) 

the average PD drug (calculated as a simple average of the PD prices stated). The method 

used is: %��,�
��� =	 
��

�� − ��,�
��� ��

��� , where ‘i’ represents the different products and ‘j’ 

represents the price of either the cheapest or the average PD drug. The 162 different %Pdifs 

using either method a) or b) have subsequently been combined into simple averages, meaning: 

�������	%��
��� = ∑ %��,�

����
��� �⁄ , with ‘i’ and ‘j’ defined as before and n=162. Statistics for both 

of these averages can be seen in the following output: 

Variable Mean 
Std 
Dev Min Max N 

Lower 
95% CL 

Upper 
95% CL t Value Pr > |t| 

Average %Pdif, OM and 
cheapest PD 

9.26% 0.121 -15.34% 67.00% 162 7.38% 11.14% 9.73 <.0001 

Average %Pdif, OM and 
average PD 

6.42% 0.117 -48.18% 60.20% 162 4.61% 8.22% 7.00 <.0001 

Table  8-A | Source: Own analysis based on DKMA (2011a) 

 

When using the cheapest PD price, PD prices are on average 9.26% lower than OM prices. 

When using the average PD price, the average %Pdif is naturally lower (6.24%). These 

estimates confirm estimates by other researchers such as the PFL (Grünbaum, 2007) and 

Poget (2008), who have found price differences on average to be 7.3% and 8.4%, 

respectively.  

In the column stating the minimum %Pdif, it is evident that PDs in some cases price 

substantially higher than OMs. According to Clausen (interview, 2011), Villadsen (interview, 



M.Sc. Thesis  Are Danish PDs competing efficiently with each other? August, 2011 

Copenhagen Business School  Page 34 of 133 Rikke Krause 

2011), and Norstrand (interview, 2011) this is due to PDs lacking supply in that price period. 

As discussed in section  5.1, the DKMA can take a PD’s product off the market if they 

estimate that the PD in question will not be able to supply enough drugs at the price they have 

stated. Instead of risking being taken off the market when having low supply, PDs choose to 

increase their prices, so that there will not be any demand for their products. PDs prefer this 

over being taken off the market by the DKMA or taking the drug off themselves because 

registering and de-registering a product is administratively time-consuming (Clausen, 

interview, 2011; Villadsen, interview, 2011). Including this factor in the analysis is important, 

since these artificially high prices do not say anything about PDs’ pricing practices but instead 

something about their ability to supply (discussed in a later section). Doing so does, however, 

require quite thorough knowledge of the Danish regulation and price system. According to 

Clausen (interview, 2011), a rule of thumb is to classify PD prices as arising due to lack of 

supply whenever a PD price would be classified as a group C price in the case that OM prices 

were A, which in other words mean that pharmacies would be substituting away from PD 

drugs (group C) towards OM drugs (group A). Performing this analysis means that 42 (9.3%) 

of the 454 PD prices have to be excluded from the price analysis. This also means that %Pdifs 

can only be calculated for 151 products, since for the remaining 11 products, PDs were 

pricing substantially higher
19

 than OMs
20

. The resulting average %Pdif is now, as expected, 

higher, since the highest PD prices have been removed from the analysis: 

Variable Mean 
Std 
Dev Min Max N 

Lower 
95% CL 

Upper 
95% CL t Value Pr > |t| 

Average %Pdif, OM and 
cheapest PD, spikes 
removed 

10.42% 0.117 -4.69% 67.00% 151 8.55% 12.30% 10.99 <.0001 

Average %Pdif, OM and 
average PD, spikes 
removed 

8.33% 0.097 -4.69% 60.20% 151 6.77% 9.90% 10.54 <.0001 

Table  8-B | Source: Own analysis based on DKMA (2011a) 

 

The average %Pdif between OM and PD drugs is now 8.33%, whereas the maximum price 

difference (i.e. using the cheapest PD price) is 10.42%. Although these Pdifs are higher, a test 

for equal means when including the high PD prices relative to when excluding them is not 

rejected
21

, meaning that there is no significant difference between the two analyses. In spite of 

this, these PD price ‘spikes’ are excluded for the remainder of the analyses unless otherwise 

                                                 
19 From hereof, a PD price ’substantially above’ an OM price means that the PD price is caused by lack of supply. Such 

prices will also be referred to as ‘spikes’ 
20 In sections 10 and 11, 14 products in total are removed from the analysis, because spikes mean that there are not enough 

observations (less than 10% of the pricing periods) to base conclusions on 
21 Two-tailed p-value for H0: equal means is 0.12 assuming equal variance, and 0.11 assuming unequal variance 
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stated, since the spikes are evidence of lack of supply and not the PDs’ desired pricing 

practices.  

An average %Pdif of 8.33% sounds large, but as seen in figure 8-A below, there is quite large 

variance in the %Pdifs. For more than 60 of the products (>40%), the %Pdif is lower than 5%. 

 
Figure  8-A | Source: Own analysis based on DKMA (2011a) 

 

It is typically cited that Danish PDs choose to price their drugs to a level just below the 

substitution thresholds which means that pharmacies are obliged to offer substitution towards 

the PD drugs (Clausen, interview, 2011). The cheapest PD drug is found to be priced below 

the threshold relative to the OM drug in 77% of the cases, and in 21% of these cases, the drug 

is priced right below the threshold
22

. Some researchers (see e.g. Jelovac & Bordoy, 2005) 

claim that Pdifs are necessary for PDs to sell their drugs at all, because there is a general 

preference for OM drugs. This is recognized by Villadsen (interview, 2011), but since Danish 

consumers have gotten relatively used to PD drugs (see section  5.2), the size of the necessary 

%Pdif is most likely small. 

8.3 Price Differences Internally Among PDs 

An overview of the %Pdifs internally among the PDs is inserted below. The matrix represents 

%Pdifs for different combinations of the 1
st
, 2

nd
,  3

rd
 and 4

th
 cheapest PD. Too few observations 

exist for the cases in which 5 or more PDs are present.  

  

                                                 
22 When ‘right below’ is defined as a difference to the threshold of <DKK1.25 for products where the threshold is DKK5, 

<1.25% for products where the threshold is 5%, and <DKK5 for products where the threshold is DKK20 

Products; 63

Products; 69
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%Pdif Cheapest PD 
2nd  

Cheapest PD 
3rd  

Cheapest PD 

2nd  
Cheapest PD 

 Average  2.5%         

 St. error  0.004         

 P-value 0.01         

 N            110          

3rd  
Cheapest PD 

 Average  4.8%  Average  2.9%     

 St. error  0.007  St. error  0.006     

 P-value 0.01  P-value 0.01     

 N              68   N              68      

 4th  
Cheapest PD  

 Average  8.1%  Average  6.5%  Average  5.1% 

 St. error  0.012  St. error  0.012  St. error  0.011 

 P-value 0.02 P-value 0.02  P-value 0.02 

 N              42   N              42   N              42  

Table  8-C | Source: Own analysis based on DKMA (2011a) 

 

As evident, %Pdifs among especially the three cheapest PDs are quite low (all below 5%). This 

supports Kanavos & Costa-Font (2005:769) in relation to PD Pdifs being “negligible”. 

8.4 Part-Conclusion on the Pricing Practice of PDs 

The average %Pdif between OMs and the average PD is app. 8%, when PD price spikes are 

excluded. There is, however, great variance in the %Pdifs, and in many cases the %Pdifs are 

lower than 5%. PDs tend to price their drugs below the thresholds for substitution, so that 

substitution must be offered by the pharmacies. Furthermore, PDs price rather close to each 

other. 

The interesting question is, of course, whether the Pdifs identified are large enough for society 

to benefit. The Pdifs are indeed statistically different from zero, which is clear evidence that 

Danish consumers and health insurers benefit from direct savings from PT. But is there room 

for further price reductions? 
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9 ASSESSING THE MARKET POWER OF PARALLEL DISTRIBUTORS 

The degree of market power in an industry indicates how efficiently the industry is 

functioning as it measures the extent to which firms can price above their marginal costs 

(MC) (Pepall et al., 2008). I have already established that Pdifs between OMs and PDs are 

quite low, but naturally this could be due to PDs having high costs. Obviously, PDs’ costs are 

higher than the OMs’ costs, as PDs source their drugs in countries where wholesaler mark-ups 

have been added to OM prices. In other words, although OMs clearly have market power 

through their patents, PDs might not have any at all. It is hypothesized that this is not the case, 

but whether this hypothesis can be rejected or not will be determined in the following. 

In measuring market power, Pepall et al. (2008) recommend using the so-called Lerner Index 

(LI). The LI is calculated as: �� = � �!

�
 and it measures how far from the perfectly 

competitive ideal, P=MC, an industry is performing. The LI is equal to 0 for the perfectly 

competitive firm where P=MC
23

. For the monopolist, the LI will be equal to the inverse of the 

elasticity of demand, and the maximum LI can never exceed 1 (Pepall et al., 2008). 

Measuring MC can be very difficult because firms keep such data confidential. This is also 

the case in the pharmaceutical industry. Since data on MC is not available, two different 

approaches will be taken in calculating the LI for PDs. These will highlight the two ends of 

the range on which the actual LI must lie: 

1. The upper limit LI: Calculated by subtracting the PDs’ sourcing costs from their 

sales prices and dividing by these sales prices 

2. The lower limit LI: Calculated as the PDs’ gross margin, meaning PD revenue minus 

costs of goods sold, divided by revenue 

9.1 The Upper Limit Lerner Index 

When subtracting the purchase costs of drugs in typical sourcing countries from the PDs’ 

sales prices, an overestimation of the actual LI will be found, since MC for e.g. packaging and 

transportation will not be included. In order to perform the calculation, the PDs’ sales prices 

as well as purchase costs in exporting countries must be estimated. 

                                                 
23 A profit maximizing firm will always produce at the level where marginal revenue (MR) equals MC, since it would 

otherwise pay for the firm to either decrease or increase production. Under perfect competition, P=MR, because firms are too 

small to affect the price individually. Therefore, under perfect competition P=MR=MC (Pepall et al., 2008) 
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9.1.1 Parallel Distributors’ Sales Prices to Wholesalers in Denmark 

Pharmacies’ purchasing prices are available through DKMA (2011a), and by adjusting for the 

average wholesale margin, I arrive at the PDs’ sales prices. Although PDs typically source for 

shorter periods of time (Norstrand, interview, 2011), an average PD selling price will be used 

in the calculations, in order to avoid the price in one period leading to biased calculations. 

Since it has been possible to identify prices for drugs in exporting countries as of the 

beginning of April 2011, as will be explained shortly, the average PD selling price from April 

4
th

, 2011 to May 30
th

, 2011 (5 pricing periods) will be used. In line with the method used by 

Kanavos et al. (2004) I take the average PD price if there is more than one PD. See appendix 

13 for a thorough explanation. 

9.1.2 Sourcing Costs Incurred by Parallel Distributors 

I manually find pharmacy sales prices in the usual PT exporting countries as identified by 

Kanavos & Costa-Font (2005). These are Greece, Spain, Portugal, and France
24

. I adjust these 

prices using information on pharmacy profit margins and VAT in order to arrive at wholesale 

prices. Prices for 106 of the 151 products can be found in either one or more of the countries. 

The countries regulate their prices heavily and fix prices for specific periods. Historic prices 

are not publicly available for all countries, so it is possible to find data from all of the 

countries for one specific period only, which is for April and May, 2011. See appendix 13 for 

a thorough explanation. 

9.1.3 The Resulting Upper Limit Lerner Index 

Two estimates for the upper limit LI are finally calculated (in line with Kanavos et al., 2004): 

- LI(a): the average upper limit LI is calculated by assuming that PDs source from all 

of the sourcing countries, meaning that the average sourcing price found is used  

- LI(b): the highest possible LI is calculated by assuming that the PDs source from the 

lowest priced country found 

Only observations resulting in a positive LI are used, since it must be assumed that PDs 

would never accept negative profit margins. In these instances, it must be assumed that PDs 

would source from another country. This is the case in ~10% of the products for LI(a) and 8% 

for LI(b). Summary statistics are: 

 

  

                                                 
24 Italy is also among these but is excluded as it is only possible to find prices for 4 products in Italy 
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Variable Mean Std Dev Min Max N 
Lower 

95% CL 
Upper 

95% CL t-value Pr > |t| 
Lerner Index (a) 24.41% 0.133 1.26% 70.11% 95 21.70% 27.13% 17.85 <.0001 

Lerner Index (b) 30.02% 0.142 4.02% 70.11% 97 27.15% 32.88% 20.82 <.0001 

Table  9-A | Source: Own analysis based on DKMA (2011a), MedicPrix (2011), SFEE (2011), Infarmed (2011), and Agemed 

(2011) 

 

Using the average sourcing costs yield an LI(a) of 24.4%, whereas using the lowest sourcing 

costs found for LI(b) yield an estimate of 30.0%. As evident, PDs are capable of pricing 

above their MC, meaning that they do have market power. It thus looks as if PDs are pricing 

according to home market conditions instead of costs. If PDs priced according to their costs, 

there should be no relationship between the estimated LIs (PDs’ profit margins) and the 

relative price differences between POM, Source country and POM, Import country (Poget, 2008). 

However, as evident below, there is a strong relationship where higher international price 

differences on OM drugs cause higher profit margins for PDs. 

 
Comment: The relationship is equally strong when data from the cheapest sourcing country is used. 

Figure  9-A | Source: Own analysis based on DKMA (2011a), MedicPrix (2011), SFEE (2011), Infarmed (2011), and Agemed 

(2011) 

 

The LIs above must be considered estimates due to three reasons.  

First of all, cheaper sourcing countries than the ones studied here might exist, which means 

that the true LIs could actually be higher. For instance, the UK is currently one of the 

cheapest countries due to the recent exchange rate development (Villadsen, interview, 2011).  

Secondly, as already discussed, the MC-estimate ignores MC related to repackaging and 

transportation. However, as stated by Kanavos & Costa-Font (2005) EU legislation allows PD 

drugs to be sold in the original packaging (with only a new sticker) and transportation occurs 

simultaneously for entire consignments of drugs, which means that transaction MC are rather 

modest. Furthermore, since PT pays off as soon as international price differences are 5%-10% 

(see section  3.1.1), and price differences of up to 70% (see table above) have been found, 

there should be plenty of room to pay the remaining transaction costs related to PT.  
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Finally, PDs might in some cases be paying more than the regulated wholesaler sales price in 

the exporting countries, since wholesaler prices are only fixed for drugs being sold for 

domestic use (Norstrand, interview, 2011). It has not been possible to find estimates of the 

wholesalers’ profit margins for PD drugs specifically, so the normal wholesaler prices have 

been used as proxies. In spite of this, however, profits are not competed away as should 

happen under perfect competition, which will be illustrated by the lower limit for the LI. 

9.2 The Lower Limit Lerner Index 

The LI calculated using the PDs’ revenues and costs of goods sold will result in an 

underestimation of the true LI, since costs of goods sold will also include e.g. registration fees 

for the sales of new drugs (which will be sunk as soon as registration has gone through). 

Unfortunately, public data on the PDs’ gross margins is limited, since PDs are not required to 

publish their revenues. The gross margins that are available are illustrated below.  

 
Figure  9-B | Source: Greens (2011) 

 

As evident, the 2010 fiscal year end (FYE) gross margins for the PDs were between 9% and 

14%. Although these estimates can only serve as broad approximations of the lower limit due 

to the limited amount of data, they still prove that PD prices are certainly not equal to MC. 

9.3 Part-Conclusion on the PDs’ Market Power 

The actual PD LI is estimated to somewhere between 10% and 30%, which means that PDs 

do hold some degree of market power. Although society might currently benefit from PT (due 

to the non-zero price differences between OM and PD drugs), if there was perfect 

competition, society could benefit substantially more. The question is, however, what the 

reasons for the PDs’ pricing practices and the resulting market power are. Overall speaking, 

two scenarios exist; a) PDs are competing as should be expected of rational agents, or b) PDs 

are colluding to sustain prices above MC.  
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10 DEVELOPING A MODEL TO EXPLAIN THE PRICING BEHAVIOR OF PDS 

Several models resting on different assumptions have been used to study PT. The choice of 

model differs depending on country of analysis, research question and data used. The fact that 

this study analyzes a new dimension of PT means that the model explaining the pricing 

behavior of PDs must be developed without relying on existing studies. Luckily, a well-

developed foundation of IO models can be used as guidance.  

In this section, I develop a theoretical model, which will explain how PDs should behave, if 

they compete efficiently with each other. As discussed in section  2.1, this will be of a 

somewhat inductive nature, as I show the process towards building the final conceptual model 

as an iterative process mixing both theory and empirics.
25

  

10.1 Introducing the Concept of Industry Model 

As seen in section  7, PT is typically characterized by one OM and two or more PDs 

competing against each other within each reimbursement group. The relevant market structure 

is thus one of oligopoly. Firms competing in this type of market must be aware of the 

strategic interaction between rivals, because all firms’ actions affect the others (Pepall, et al., 

2008). This strategic interaction is what industry models try to capture. 

10.1.1 Competing in Prices or Quantities? 

In order to analyze the market structure of an oligopoly, two main models exist; the Bertrand 

model and the Cournot Model. The basic assumptions underlying the two models are nearly 

the same. Two firms choose their strategies simultaneously, both firms know the market 

demand, they produce identical goods and have identical, constant MC. Briefly said, players 

are equal in nature so no one enjoys any competitive advantage. Furthermore, firms compete 

in one period only (in the simple models). Where the two models differ is in the assumed 

strategic choice variable of firms. In the Bertrand model, the strategic choice variable is price, 

which means that firms decide on a price and subsequently produce the quantity demanded at 

this price. In the Cournot model the choice variable is quantity, meaning that firms choose an 

output level and then face the price given by the market demand at this output level. Both 

models suggest how firms should interact in the market, and the quantity and price in 

equilibrium. The Cournot model is typically applied to industries in which production 

schedules are set far in advance (Pepall et al., 2008) and where the price adjusts to clear the 

market (Pepall, Richards, & Norman, 1999). Vice versa for the Bertrand model. 

                                                 
25 Behind the development of the model is the crucial assumption of a downward-sloping demand curve for drugs, which 

means that as prices increase, people consume less drugs. The validity of this assumption can be found in appendix 14 
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In terms of PT, Bertrand competition is deemed most applicable due to the obvious price-

setting behavior of both OMs and PDs, as also argued by e.g. Müller-Langer (2007). In DK 

this is in particular due to the substitution rules that make quantities sold depend completely 

on prices set by PDs and OMs.  

10.1.2 Market Dynamics in the Basic Bertrand Model 

In the basic Bertrand model, the equilibrium is one in which P=MC, which is identical to the 

outcome under perfect competition (see footnote 23). Since goods are identical (one of the 

assumptions as explained above), consumers will always choose to buy from the cheapest 

source available. If two players, player A and B, compete against each other, and player A 

sets its price equal to the monopoly price (P
M

), player B will be able to gain the entire market 

by undercutting player A by a small margin. Undercutting PA will be the best response of 

player B as long as PA>MCB. When PA=MCB, player B will have no incentive to undercut 

anymore, so for all PA≤MCB, PB=MCB. Because the players are identical, the best response 

for player A will be exactly the same as that for player B. In the simple Bertrand model, the 

equilibrium will thus be where P=MC for both players, since at this point, no player will have 

an incentive to undercut the other (Pepall et al., 2008).
26

  

Evidently, this simple model cannot explain the market for PT as not all assumptions are 

fulfilled. So more dimensions must be added to the model. 

10.2 Overall Characteristics Affecting Which Model is Appropriate 

In terms of finding the most appropriate Bertrand-founded model for PT, a few of the market 

characteristics that have been identified in the previous sections are necessary to recapitulate: 

- A model with more than one player is needed (cf. concentration discussion) 

- PDs have higher MC than OMs (cf. LI discussion) 

- PDs have market power, since P>MC (cf. LI discussion) 

- PDs face unknown capacity constraints exemplified by spikes (cf. price discussion) 

- Competition is assumed to be in prices (cf. the previous section) 

- OMs have no capacity constraints 

Depending on the assumed price-taking/setting behavior of PDs, different models are 

appropriate. The first and most obvious choice is a version of the dominant firm model 

                                                 
26 Such an equilibrium is also called a Nash Equilibrium, which represent a combination of strategies where no player can 

unilaterally change its strategy to improve its own payoff (Pepall et al., 2008) 
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(DFM), which as already mentioned is partially used in the empirical study of Ganslandt & 

Maskus (2004)
27

. This model assumes that PDs’ are price-takers. 

10.3 The Dominant Firm Model and PT in Pharmaceuticals 

The DFM attempts to explain the functioning of markets where players are not of equal size, 

by modeling markets where a dominant firm along with a group of smaller players, referred to 

as the competitive fringe, are present (Scherer & Ross, 1990). As we will see, many of the 

model’s assumptions fit well with PT. At least at the outset.  

10.3.1 Overview of the Dominant Firm Model and Its Predictions 

Scherer & Ross (1990) define dominance by a single firm to be when a firm has a market 

share of ≥40%. Dominance can arise due to several factors. Normally, the dominant firm will 

hold a competitive advantage in the form of lower costs, higher quality or better reputation 

(Cabral, 2000), but it can also arise from the dominant firm having patents (White, 1981) or 

capacity constraints facing the fringe firms (Cabral, 2000).  

Building upon the characteristics highlighted in section  10.2, the PDs compose the 

competitive fringe, whereas the OM is the dominant firm, since the OM always has lower MC 

than the PDs and higher capacity.  

The DFMs presented in the literature differ slightly in their assumptions (White, 1981; 

Cherry, 2000). In the following, the general DFM as presented by Pepall et al. (1999) is 

discussed. This model assumes that: a) the strategic variable is price, b) one firm dominates 

an industry with homogeneous products, and this firm has a cost advantage over its rivals, c) a 

number of smaller firms (‘the competitive fringe’) are present in the market, and d) the fringe 

firms behave as price takers, since they are individually too small to affect the market. 

Thereby, the fringe firms will simply sell at the price set by the dominant firm. Due to the 

nature of PT, I add the following to these assumptions:  

- Capacity constraints are incorporated in line with Cabral (2000) 

- MC are for simplicity assumed to be constant. Increasing MC for the fringe firms are 

often assumed in order to ensure that these remain small relative to the dominant firm 

(Scherer & Ross, 1990). Since capacity constraints ensure that the PDs remain small, 

this assumption is not needed 

                                                 
27 These authors try to estimate the indirect savings from PT using the DFM, as discussed in section  4.2.1 
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- A small preference for OM drugs is assumed, which means that PDs must always 

price a small fraction, ∂, below the OM to generate any sales. In the case of DK, this 

fraction could e.g. be equal to the substitution thresholds 

In the first stage of the game, the OM chooses its price. The PDs subsequently take this price 

as given and sell up to full capacity, as long as POM≥MCPD. The OM will supply any residual 

demand at this price after the fringe firms’ drugs have been consumed. The OM therefore 

chooses its price in the first stage to maximize its profits given the (expected) response of the 

PDs. So although not affecting the market because the fringe firms are price takers, the 

dominant firm will still take the fringe firms into account when setting its price, because it 

recognizes the supply of the fringe (Scherer & Ross, 1990). 

Figure  10-A illustrates the DFM
28

. Let total 

market demand be described by D(P). XPD 

represents the capacity constraint facing 

PDs. At PMAX, the PDs can fulfill all 

market demand using their capacity (see  

point no. 1 in the illustration). Below PMIN, 

PDs will not produce, because P<MCPD 

(see point no. 2). Subtracting the fringe 

firms’ supply curve from the market 

demand curve yields the OM residual 

demand curve, DOM (see point no. 3). This 

curve is given by: 

• DOM(P) = 0, for POM > PMAX 

• DOM(P) = D(P) - XPD, for PMAX ≥ POM ≥ PMIN  

• DOM(P) = D(P), for PMIN > POM  

Acting like a profit-maximizing monopolist on the residual demand curve, the OM sets MROM 

= MCOM, yielding POM (see point no. 4). The PDs copy this price by setting their price equal 

to POM minus a small fraction, ∂, to ensure that all their drugs are sold, meaning PPD = POM - ∂. 

The final result is:  

• POM = PPD + ∂ > MCPD > MCOM 

• QOM = QTOTAL - XPD  

                                                 
28 The following notation will be used throughout section 10 

 
Figure  10-A | Source: Own construction based on Cabral (2000) and 

Pepall et al. (1999) 
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As soon as changes in D(P), XPD or MCOM occur, the OM’s price changes
29

. See appendix 15 

for algebraic derivations showing this. What is important is that PDs are price takers, so 

whenever POM changes, PPD will change as well.  

10.3.2 How the Dominant Firm Model Fits with the Data 

The DFM incorporates the characteristics of PDs with higher MCs and capacity constraints. 

Besides making intuitive sense and having been used by other researchers, the DFM explains 

the small observed %Pdifs between PDs and OMs and internally among PDs. As discussed in 

section  8.2, however, although the average %Pdif is relatively small, there are large 

differences between the products. The question is then whether %Pdifs are consistently 

different for the products. If this is the case, the applicability of the DFM must be reevaluated, 

because it does not explain why some products consistently should have high %Pdifs and 

others not.
30

 Figure  10-B illustrates the average %Pdif per product over the 135 pricing periods 

(marked by a point) along with the 95% confidence intervals for these (marked by bars)
31

. As 

evident, some products are consistently characterized by high %Pdifs, whereas others are not. 

This challenges the applicability of the DFM. 

 
Figure  10-B | Source: Own analysis based on DKMA (2011a) 

 

There is one additional ‘but’. If the DFM was the right model, PDs and OMs would change 

prices simultaneously (perhaps with a small lag), and not more often. This is, however, not the 

case. Figure  10-C below shows a scatter plot of the % of the pricing periods in which PDs and 

OMs have changed their prices for each of the products, for the pricing periods where they are 

both present. The vertical axis represents the % of the pricing periods in which PDs have 

                                                 
29 For a change in MCPD (not caused by changes in capacity) no change in the price level should occur as long as the OM is 

pricing between PMAX and PMIN. This must be the case since PDs have positive MSs 
30 Unless the %Pdif needed for PDs to sell their drugs differ across products, thus reflecting differences in consumers’ 

preference for OM drugs. This does, however, not seem to be the case, since products within the same ATC-codes have 

different %Pdifs 
31 As discussed in footnote 20, 148 products remain in the analysis now, because spikes mean that there are not enough 

observations (less than 10% of the pricing periods) for all products 
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changed their prices and the horizontal axis represents the OMs. When fitting a line to these 

points, an R
2 

of 0.007 and a p-value of 0.31 for the slope coefficient being zero are found, 

which indicate no relationship between the variability of PD and OM prices. PD price 

variability differs very much from product to product, whereas OM price variability clusters 

around 10%. This cannot be explained by the DFM. 

 
Figure  10-C | Source: Own analysis based on DKMA (2011a) 

 

As evident in appendix 16, a correlation coefficient of 0.2 is found when regressing the % PD 

price changes on lagged % OM price changes, which means that PDs seem to react to OM 

price changes with a lag of one pricing period, and that when changes occur, they do tend to 

go in the same direction. Still, however, PDs have much more variable prices, and if the DFM 

was the appropriate model for the industry, we would expect co-movement in prices through a 

correlation coefficient of 1 (or very close to) and PD price-taking behavior through equal 

variability in prices for PDs and OMs. 

10.3.3 What Can Explain the Conflicts Between the Model and the Data? 

As evident, something is wrong with the assumption of PDs acting as price-takers and the 

assumed behavior of OMs. A deeper look into the price setting dynamics on a European scale 

is therefore necessary. 

Several EU countries utilize a reference pricing system in which the maximum retail price of 

a drug is determined by calculating an average of the drug’s price in a pre-determined group 

of reference countries (Kanavos, 2002). As of 2007, Danish prices were used as reference for 

prices in Austria, Finland, Greece, Iceland, Norway, Spain and Switzerland (OECD, 2008). 

Poget (2008) claims that OMs will have few or no incentives to deter PT by lowering their 

prices if a) the market in question (country 1) is relatively small, b) if other countries regulate 

their prices based on the OM price in country 1, and c) if these ‘other’ countries are relatively 

large (independently or in combination).  
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As evident, this could very well be the case for DK.
32

 This view is confirmed by the Danish 

Head of Market Access at the OM, Novartis, Pia Villadsen (interview, 2011). The importance 

of international reference pricing is also highlighted by the EAEPC (2005) and the OECD 

(2008). According to the OECD (2008), these pricing systems have reduced OMs’ willingness 

to price according to national market characteristics. 

Furthermore, Villadsen (interview, 2011) explains that OMs in general have few incentives to 

deter PT because of OMs’ remuneration policies. Many OMs reward their sales personnel for 

the total sale of each drug occurring in a country, i.e. the value of OM and PD sales, instead 

of only OM sales. The OMs’ reasoning is that the local offices should not be punished just 

because they are situated in a country with much PT. This is confirmed by other interviewees 

(Clausen, interview, 2011; Norstrand, interview, 2011). 

A strategy of passivity by OMs would explain the fact that PDs have been allowed to obtain 

relatively high MSs within some ATC-codes, in spite of the fact that OMs have both 

unlimited capacity and lower MC
33

. The question remains to whether a model for explaining 

the pricing behavior of PDs can be built assuming that OMs do not react to PT. 

10.4 Additional Market Characteristics That Must be Incorporated 

The above discussion has highlighted new important characteristics that must be incorporated 

in the final conceptual model: 

- PDs do not act as passive price-takers 

- OMs do not compete with PDs
34

 

- %Pdifs between OM and PD products differ consistently from product to product  

- PD price variability differs from product to product 

In other words, the final model must be able to explain why some PD prices are highly 

variable while others are not, and why some %Pdifs are large while other are not. Before being 

able to develop the model, however, a more thorough look at the nature of the capacity 

constraints is necessary, since it is hypothesized that these will have great influence.  

                                                 
32 This could also explain why Linnosmaa, Karhunen & Vohlonen (2003) find no evidence of a relationship between OM and 

PD prices in Finland, whereas Ganslandt & Maskus (2004) find that OM prices in Sweden decrease due to PT. Sweden’s 

pharmaceutical market is 1/3 larger than DK, and DK and Finland are of approximately equal size (EFPIA, 2011) 
33 I am not arguing that OMs do not care about PT on a global scale. With the range of initiatives aimed at restricting supply 

(see section  3.1.2), it is evident that OMs care very much. It seems, however, that OMs cannot afford to care much about PT 

in small countries such as DK due to international reference pricing 
34 Poget (2008) claims that OMs will still, for political reasons, find it appropriate to reduce their prices in some periods in 

order to avoid sanctions and negative press. Besides signalling purposes, changes in OM prices most likely also arise from 

e.g. global pricing considerations 
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10.5 The Nature of the Capacity Constraints 

As discussed in section  8.2, PDs are sometimes forced to price substantially above OMs due 

to lack of supply in order to avoid being excluded from the market. By analyzing the 135 

pricing periods available for the products in the sample, it is found that these spikes are quite 

common. In 8.6% of the pricing periods in which there are both at least one PD and one OM 

present, one or more PD prices can be considered spikes. These spikes are clear evidence of 

fluctuations in the capacity available to PDs, since there would be no need for spikes if PDs 

could forecast and secure their capacity. 

Variable Mean Std Dev Min Max N 
Lower 

95% CL 
Upper 

95% CL t Value Pr > |t| 
% of periods with at least 
one spike for each 
product 

8.63% 0.127 0.00% 58.33% 148 6.57% 10.70% 8.25 <.0001 

Table  10-A | Source: Own calculation based on DKMA (2011a) 

 

Once again there are considerable differences in the proportion of spikes for the different 

products. However, through testing (see appendix 17) it becomes evident that the products 

with either a very high or a very low proportion of spikes are all the products with few periods 

in which PDs and OMs have been present. Therefore, it seems safe to conclude that all 

products do have spikes, meaning that capacity for all products fluctuate, we just do not see it 

for all products, because some products have not been on the market for very long yet.  

The proportion of spikes also fluctuates over time which adds to the belief that capacity is 

fluctuating. Evidence of this can be found in appendix 18. Norstrand (interview, 2011) 

confirms that capacity is fluctuating rather randomly over time, and that it is difficult for PDs 

to forecast how capacity will be in subsequent periods. 

Reasons for the capacity fluctuations are numerous. First of all, changes in regulation, such as 

the aforementioned export bans in Greece, might cause temporary supply limitations. 

Secondly, capacity available to Danish PDs might fluctuate depending on demand from PDs 

in other countries, which depends on price developments in these countries and whether 

foreign PDs are able to source drugs before the Danish PDs. Thirdly, capacity might fluctuate 

depending on initiatives by OMs to restrict supply, such as those discussed in section  3.1.2. 

The above indicates that it might be relevant to find a model with capacity constraints and 

especially one with fluctuating capacity constraints. 
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10.6 The Final Model: Bertrand with Fluctuating Capacity Constraints 

The characteristics outlined in sections  10.2,  10.4, and  10.5 are in the following combined 

into the final conceptual model, which will describe how PDs should behave if competition is 

as expected. After developing the model, it is tested empirically in section 11 to see if PDs are 

acting in accordance with the model. 

Let the demand for drugs in DK be given 

by D#P% = a − bP. In step 1 (Figure 

 10-D), the OM sets a price for DK. As we 

know from previously, this price is the 

result of a complex evaluation of the 

effects on prices in other countries, 

meaning that the DK price chosen by the 

OM might not be the actual monopoly 

price for the Danish market.  

In step 2 (Figure  10-E), PDs would ideally 

want to profit maximize on the DK demand 

curve. There is, however, a group of loyal 

consumers (λ) that will always buy from 

the OM. Thus, PDs can at best maximize 

on a residual demand curve equal to D(P)-λ 

(see point no. 1). The profit maximizing 

(monopoly) price for PDs would be found 

by setting MR(D(P)-λ)=MCPD, thereby 

resulting in P
M

PD (see point no. 2). Due to 

PDs having higher MC than OMs, this 

price will always be higher than P
M

OM. 

P
M

PD is, however, irrational, since the OM would get the entire market at this price due to its 

lower price, POM. The final residual demand curve for the PDs is therefore (see point no. 3): 

DPD(P)=0 for PPD≥POM and DPD(P)=a-bP-λ for PPD<POM. If there were no capacity constraints, 

the best that the PDs could do would be underbidding the OM just slightly, meaning 

PPD=POM-∂. This would, however, not be sustainable, since not being capacity constrained 

would mean that PDs could underbid each other until PPD=MCPD. PDs would only be able to 

retain PPD=POM-∂ by colluding. When introducing capacity constraints, this changes. 

 
Figure  10-D | Source: Own construction  
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Figure  10-E | Source: Own construction  
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In step 3a (Figure  10-F), PDs can source 

drugs subject to a certain level of capacity 

constraints: A) Severely capacity 

constrained (severely “CC”): the PDs 

cannot fulfill domestic demand at POM-∂ 

(see point no. 1), B) Loosely capacity 

constrained (loosely “CC”): the PDs can 

fulfill domestic demand at POM-∂ (see point 

no. 2).  

The supply available of each drug 

fluctuates as illustrated in step 3b (Figure 

10-G) Two scenarios are possible, namely 

that capacity fluctuates within the 

boundaries of being either severely or 

loosely CC (see point no. 1) or that 

capacity fluctuates between being severely 

and loosely CC (see point no. 2). In the 

model developed here, it is assumed that 

capacity fluctuates as in scenario 1, which 

means that this pattern will hopefully be 

detected when testing the model in section 11. As will become evident, this assumption is 

what make some drugs have higher price variability than others.  

In step 4a (Figure  10-H), the result of PDs 

being severely CC is illustrated. Just as 

before, the optimal price would be higher 

than POM. But at all prices above this level, 

the OM takes the entire market. The upper 

limit to PPD is thus POM-∂ (see point no. 1). 

PD capacity is lower than DPD at POM-∂ 

(see point no. 2). Since PDs cannot 

generate extra sales by lowering their price 

below POM-∂, the optimal PD price (P*PD) 

 
Figure  10-F | Source: Own construction  
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Figure  10-H | Source: Own construction  
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Figure  10-G | Source: Own construction  
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is exactly POM-∂. The final result: 

• PPD=POM-∂ 

• POM>PPD>MCPD>MCOM 

• QOM=D(P)-QPD, QPD=XPD 

Even though capacity might fluctuate (within ‘severe’ boundaries), PPD only changes when 

POM does (thus resembling the DFM), which leads to low variability in prices.
35

  

In step 4b (Figure 10-I), the result of PDs 

being loosely CC is illustrated. As in step 

4a, the optimal PD price (P*PD) would be 

POM-∂ (see point no. 1). Now, however, 

price competition arises between PDs, 

because XPD>DPD(P*PD) (see point no. 2). 

PDs will therefore bid each other's prices 

down to where DPD(P)=XPD, resulting in 

PPD** (see point no. 3).  

The final result becomes:  

• POM>PPD>MCPD>MCOM  

• QPD=XPD=D(P)-QOM, QOM=λ  
 

In this model, if capacity fluctuates over time, PPD changes even though POM stays fixed. 

Summing up, PD price changes in periods with no OM price changes are evidence of price 

competition among PDs which arises when drugs are exposed to loose capacity constraints 

that fluctuate over time. 

The model proposed could – in theory so far – explain why prices are variable for some 

products but not for others, why price differences are small for some products but not for 

others and not least why PD MSs have become so high for some products. Insofar as the PDs 

act in accordance with the model above, they are competing efficiently with each other, as 

they are simply doing what every rational, profit-maximizing agent would do. If not, anti-

competitive dynamics, such as e.g. collusion, could be in play. 

  

                                                 
35 If PM

PD is in fact lower than POM, the result would remain unchanged, because PDs are severely CC with XPD<DPD(POM-∂). 

Therefore, PDs would never set their price lower than POM-∂ 

 
Figure  10-I | Source: Own construction  
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11 TESTING THE MODEL 

The model for explaining PDs’ pricing behavior is now developed. The next step is therefore 

to test whether it can actually explain the pricing behavior of PDs, when looking at the data. 

11.1 Predictions by the Model 

In order to analyze whether the PDs’ pricing behavior fits the model and thus whether PDs are 

simply acting in accordance with what a rational firm would do, it is necessary to commence 

by formulating a range of hypotheses that can express which relationships should be expected. 

In doing so, it is important to recognize that the nature of the capacity constraints according to 

the model should be able to explain two overall dimensions: 

- PD price variability relative to OM price variability 

- %Pdifs between PDs and OMs 

Initially, two overall hypotheses related to each dimension are formulated to see if the data on 

an overall level fits with the model. Following this, a hypothesis is formulated related to the 

division of products into a severely and a loosely CC group depending on their price 

variability. Finally, hypotheses related to this grouping are formulated within each of the two 

dimensions, in order to test the model’s explanatory power on a deeper level. 

The expected relationships are illustrated in figure 11-A. The numbers are equivalent to the 

hypotheses formulated below. 

 
Figure  11-A | Source: Own construction  
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The overall expected relationship between PD price variability and capacity is: 

- Hypothesis #1: Products with higher capacity should have higher PD price variance: 

the model predicts that PD prices for products being loosely CC are variable, whereas 

prices for products being severely CC do not fluctuate as much 

The overall expected relationship between %Pdifs and capacity is: 

- Hypothesis #2: Products with higher capacity should have higher %Pdifs: the model 

predicts that PDs will price right under OMs for products being severely CC, whereas 

loosely CC products will have higher price competition leading to larger %Pdifs 

If hypotheses #1 and #2 are confirmed, the model’s overall predictions are confirmed. It is 

subsequently interesting whether it can be confirmed that:  

- Hypothesis #3: The products can be divided into a severely and a loosely capacity 

constrained group based on price variability: the group with PD price variability 

equal to OM price variability should be severely CC, whereas the group with PD price 

variability unequal to OM price variability should be loosely CC
36

 

Having hopefully confirmed that two groups of products with differences in capacity 

constraints do exist, the final two hypotheses can be tested: 

- Hypothesis #4: For products with severe capacity constraints, PD price variance 

should only depend on OM price variance: because capacity is fluctuating within the 

‘severe’ limits, only OM price changes will cause changes in PD prices. PD price 

variability for loosely CC drugs may, however, depend on other things as well 

- Hypothesis #5: For products with severe capacity constraints, %Pdifs should not 

depend on capacity available: for severely CC products, PDs price right under OMs. 

The capacity available should not affect the %Pdifs, because PDs do not have enough 

capacity to satisfy domestic demand at the OM price anyways. For loosely CC drugs, 

%Pdif should be positively related to capacity 

If the above relationships are not found, either the model is not right or there could be 

indications of collusion. The reasonableness of the overall assumptions behind the model, 

meaning fluctuating capacity constraints, passive OMs, price-setting behavior by PDs, etc., 

                                                 
36 Here, ‘unequal to’ is synonymous to ‘higher than’  
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has already been established. I am therefore confident that if the market for PD drugs is 

functioning efficiently, it should be possible to see that the predictions hold in real life.  

11.2 Preparing the Hypotheses Testing 

A few practical matters must be discussed before initiating the testing, namely the assumed 

indicators for the severity of capacity constraints, the method for reporting results and the 

remaining three elements of internal validity from section  6.3.1.  

11.2.1 Factors Illustrating the Severity of Capacity Constraints 

I suggest that the following three variables can be used as indicators for the degree of capacity 

constraints facing each drug. As evident in the correlation matrix in appendix 19, these 

variables all have high correlation between them, which serve as an indicator that they do in 

fact measure the same dimension. 

- The market share of PDs: a high PD MS indicates loose capacity constraints, since 

PDs have been able to source more of these drugs relative to domestic demand 

- The number of PDs: a higher number of PDs competing against each other indicates 

that more PDs have been able to source the product, and that the product therefore is 

more easily available 

- The highest selling PT products: in terms of the absolute sales of PT products, the 15 

largest products are most likely products where more supply has been available
37

 

Two additional indicators will be included in the analysis. These are, however, more 

questionable since it is difficult to determine what should be expected beforehand for them: 

- Supply restrictions in Greece: the Greek ban can indicate severely CC products 

throughout the period, if these products have been in high demand all over Europe. It 

can, however, also indicate loose capacity constraints which turned severe
38

 

- The proportion of spikes: a low number of spikes could indicate that PDs are loosely 

CC because fewer PDs have needed to increase their price to above the OM price. I 

do, however, believe that this indicator is evidence of fluctuating and difficult-to-

predict capacity instead of the severity of constraints, and as discussed in section  10.5, 

this indicator is affected by the no. of periods in which PDs and OMs have been 

present, so most likely, this variable will not add much explanatory power 

                                                 
37 It could also just be that prices for these products are high, but as evident in the correlation matrix, this variable is indeed 

highly correlated with the other two indicators 
38 It therefore seems that this indicator is not that powerful after all, although it was included as a part of the sample selection 

method. In hindsight, had the analyses to be made been known beforehand, this would probably have been done differently 
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11.2.2 The Method for Reporting Results 

In all the following tables containing regression results, the row states an identification 

number for each regression performed (1, 2, 3, etc.), and the column under each number 

consists of the variables contained in the specific regression. Within each cell the estimated 

slope coefficient and standard error are stated. The number of asterisks next to each slope 

coefficient illustrates at which level the coefficient is statistically significant. One asterisk 

means that the slope coefficient is significant at the 10% level, two mean that it is significant 

at the 5% level, and three asterisks mean that it is significant at the 1% level. Even though it is 

common not to conclude on results with a level above 5% (Canavos & Miller, 1999), I have 

chosen to comment on my findings within a 10% range, while naturally being very cautious 

about concluding anything on the basis of these. For the linear regressions, adjusted R
2
, F-

value (a test for whether the slope coefficients are simultaneously zero) (Stock & Watson, 

2007), and the number of observations used are also stated. The measures of fit for the probit 

model used in section 11.3.3 will be explained at that point. 

11.2.3 The Remaining Factors Ensuring Internal Validity 

The final three elements affecting internal validity from section  6.3.1; omitted variable bias, 

misspecification of the functional form, and simultaneous causality, will now be discussed.  

11.2.3.1 Omitted Variable Bias 

Omitted variable bias occurs if a variable which is a determinant of the dependent variable 

and simultaneously correlated with at least one of the regressors is not included in the 

regressions. This will make the estimates inconsistent (Stock & Watson, 2007). I deal with 

omitted variable bias by performing multiple regression analyses, which means that I include 

and test several different regressors in each model. 

11.2.3.2 Simultaneous Causality Bias 

Simultaneous causality bias occurs when X causes Y and Y causes X (Stock & Watson, 

2007). This would e.g. be an issue if one included the %Pdif as an X-variable in a regression 

on the variability in prices, since variability in prices can just as well cause %Pdifs. This bias is 

avoided by not including such variables in the regressions and by carefully considering which 

variables to include. 

11.2.3.3 Misspecification of the functional form 

Misspecification takes place when a regression is estimated as being e.g. linear when the true 

relationship is in fact e.g. logarithmic or polynomial (Stock & Watson, 2007). This issue is 
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avoided by testing and comparing the fit of both linear, log-linear and log-log models and by 

including interaction terms. 

11.2.3.4 Concluding Upon Validity 

As evidenced in this section, internal validity is not compromised any more than discussed in 

section  6.3.1. Therefore, the conclusions from  6.3.3 on the validity of this study still hold. 

11.3 Testing the Predictions of the Model 

During the analysis, I analyze 13 different possible explanatory variables and perform more 

than 100 regressions. The X-variables and how they are calculated are described in appendix 

20. In the following, I report only parts of the regressions performed. 

11.3.1 Hypothesis #1 

The table below shows multiple regressions using the % of periods with PD price changes as 

the dependent variable. I thus test if higher capacity leads to higher PD price variance. 

 
Table  11-A | Source: Own analysis based on DKMA (2011a, 2011b) 

 

X Regressor (1) (2) (3) (4) (5) (6) (7)

Intercept

0.170***

(0.032)

0.111***

(0.037)

0.140***

(0.043)

0.110***

(0.037)

0.113***

(0.036)

0.113***

(0.036)

0.078

(0.054)

X1 # of PDs competing

0.096***

(0.009)

0.089***

(0.009)

0.088***

(0.009)

0.089***

(0.009)

0.089***

(0.009)

0.089***

(0.009)

0.102***

(0.017)

X2 PD MS

0.257***

(0.063)

0.277***

(0.062)

0.267***

(0.062)

0.273***

(0.061)

0.272***

(0.061)

0.272***

(0.061)

0.353***

(0.109)

X3 Among highest-selling PT drugs

0.088***

(0.028)

0.118***

(0.029)

0.125***

(0.029)

0.123***

(0.028)

0.124***

(0.027)

0.124***

(0.027)

0.125***

(0.027)

X4 % of prices being spikes

0.001

(0.168)

X5 % of periods with at least one spike

0.268***

(0.096)

0.050

(0.119)

0.051

(0.119)

X6 % periods with OM price changes

0.482***

(0.164)

0.501***

(0.164)

0.523***

(0.171)

0.538***

(0.129)

0.534***

(0.126)

0.528***

(0.126)

X7 Ban of export of ATC at any point

0.018

(0.024)

0.010

(0.024)

0.015

(0.024)

0.011

(0.023)

X8 Ban of export of strength at any point

-0.004

(0.024)

X9 Reimbursable product

-0.038

(0.028)

X10 No. of periods w. PD and OM present

-0.002***

(0.000)

-0.002***

(0.000)

-0.002***

(0.000)

-0.002***

(0.000)

-0.002***

(0.000)

-0.002***

(0.000)

-0.002***

(0.000)

X11 PD MS x # of PDs competing

-0.024

(0.027)

Adjusted R-squared 0.681 0.698 0.700 0.697 0.699 0.701 0.701

F-value 53.39*** 49.47*** 43.77*** 49.39*** 57.92*** 69.98*** 58.37***

n 148 148 148 148 148 148 148

Results of multiple regression - dependent variable: %periods with PD price changes

Summary statistics
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As evident, the intercept is positive and statistically significant in all regressions except for 

regression no. 7.
39

 All regressions produce high R
2
, but regression no. 6 provides the best fit 

(highest adjusted R
2
) with all coefficients being significant on a 1% level. In cross-sectional 

data
40

, it is not uncommon to see low R
2
s due to heteroscedasticity. However, as can be seen 

in appendix 21, the residuals for regression no. 6 do not exhibit heteroscedasticity. A Jarque-

Bera test is performed, and the residuals being normally distributed is not rejected, which 

means that we can trust the estimates above.  

The estimates obtained indicate the following:
 

- X1: in all regressions, a highly significant (1% level) and positive relationship 

between the no. of PDs competing and price variability is detected. Insofar as a higher 

no. of PDs is due to higher capacity available, this is as predicted 

- X2: once again, the obtained results are as predicted, since a higher PD MS means 

higher price variability (1% level) 

- X3: all regressions show a positive and statistically significant (1% level) relationship 

between PD price variance and the highest selling PD drugs, which is as predicted 

- X4 and X5: the % of prices being spikes or % of periods with at least one PD spike do 

not correlate with price variability
41

. This is as predicted, since it was argued that 

spikes only indicate fluctuations in capacity and not the level of capacity constraints 

- X6: the % of periods where OMs change prices is positively correlated with the % of 

periods where PDs change prices. In section  10.3.2, no relationship is found when 

regressing the % of periods with PD price changes on the % of periods with OM price 

changes. However, when correcting for the right variables, a significant relationship is 

found. This makes sense, since PDs will always price right under OMs (especially in 

the equal var. group), thereby changing their prices, when the OMs do 

- X7 and X8: neither of the variables for export bans in Greece are significant. As stated 

in section 11.2.1, both a positive and a negative relationship could be argued for, so 

not finding any relationship must be as expected 

- X10: The no. of periods with both (at least) one PD and one OM present is significant 

(1% level) in all regressions. The results show that a higher number of periods with 

                                                 
39 The only difference between regression no. 6 and no. 7 is that X11 is included in regression no. 7. X11 is, however, not 

statistically significant 
40 Which the data set effectively has been transformed into since averages of the time periods have been taken 
41 Only in the first regression, but as soon as one corrects for OM price variability, this effect disappears 
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OMs and PDs present means lower variability in prices. This is due to outlier effects 

from the products with a very low number of prices stated. See appendix 17 

- X11: It was hypothesized that an interaction effect from having high MS and being 

many PDs could be present. However, no significant relationship is found 

The above regressions provide strong support for hypothesis #1 since higher PD price 

variance is associated with more capacity available.  

Summing up, strong support is found for hypothesis #1. 

11.3.2 Hypothesis #2 

In order to test whether higher capacity leads to larger %Pdifs, regressions using the %Pdif 

between OMs and the cheapest PD as the dependent variable are performed.  

 
Table  11-B | Source: Own analysis based on DKMA (2011a; 2011b) 

 

As evident from the adjusted R
2
s and the degree to which coefficients are significant, models 

no. 8 and 9 seem to give the best fit, with adjusted R
2
 and significance levels marginally 

better in model 9. From investigating the residuals and performing a White’s and a Breusch-

Pagan test on regression no. 9, it becomes clear that the data exhibits heteroscedasticity (see 

X Regressor (1) (2) (3) (4) (5) (6) (7) (8) (9)

Intercept

-0.001

(0.012)

0.014

(0.011)

0.024

(0.016)

0.008

(0.011)
- - - - -

X1 # of PDs competing

0.013***

(0.003)

0.015***

(0.003)

0.015***

(0.004)

0.014***

(0.003)

0.008*

(0.004)

0.007**

(0.003)

0.002

(0.003)

0.009***

(0.003)

X2 PD MS

0.093***

(0.021)

0.083***

(0.022)

0.080***

(0.022)

0.080***

(0.020)

0.061***

(0.021)

0.057***

(0.020)

0.031

(0.019)

0.072***

(0.015)

X3 Among highest-selling PT drugs

-0.014*

(0.008)

-0.018**

(0.008)

-0.015**

(0.007)

-0.019**

(0.008)

-0.019**

(0.008)

-0.018**

(0.008)

-0.009

(0.007)

X6 % periods with OM price changes

-0.081**

(0.051)

-0.073**

(0.036)

-0.081**

(0.037)

-0.027

(0.035)

X7 Ban of export of ATC at any point

-0.017**

(0.008)

-0.015*

(0.009)

-0.013

(0.008)

X8 Ban of export of strength at any point

-0.009

(0.009)

X9 Reimbursable product

-0.014

(0.011)

X10 No. of periods w. PD and OM present

-0.000

(0.000)

-0.000

(0.000)

-0.000

(0.000)

X11 PD MS x # of PDs competing

0.012

(0.008)

0.015**

(0.007)

0.020***

(0.007)

0.027***

(0.003)

X12 Price of drug ≤DKK100

0.047***

(0.015)

0.034**

(0.015)

0.057***

(0.014)

X13 Price of drug DKK100<P<DKK400

0.031***

(0.009)

0.027***

(0.010)

0.036***

(0.008)

Adjusted R-squared 0.328 0.335 0.338 0.330 0.703 0.704 0.730 0.709 0.730

F-value 15.34*** 13.35*** 11.72*** 15.47*** 71.04 89.10*** 67.81*** 90.98*** 134.57***

n 148 148 148 148 148 148 148 148 148

NB: White's heteroscedasticity corrected standard errors have been used to correct for heteroscedasticity

Results of multiple regression - dependent variable: %Pdif (cheapest)

Summary statistics
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appendix 22). Therefore, White’s heteroscedasticity corrected standard errors are used
42

, 

which means that we can trust the estimates obtained. There is no intercept in either of the 

models, but a highly significant relationship is detected between the %Pdif and capacity 

available (measured by the no. of PDs and PD MS, or the interaction term for the two). This 

means that higher capacity is associated with higher %Pdifs.  

Thereby, hypothesis #2 is confirmed.  

One additional comment relate to the two dummies that have now been inserted into the 

model.
43

 These dummies measure whether the price of each of the drugs are ≤DKK100 or 

between DKK100 and DKK400 (thus following the substitution thresholds discussed in 

section  5.1), which means that the default is a price ≥DKK400. Positive relationships are 

found for each of these, meaning that the %Pdif is higher for lower priced products. This is 

most likely caused by the substitution thresholds. The minimum required %Pdif for substitution 

is 5% for drugs costing <DKK400, whereas the %Pdif required for substitution for drugs 

costing ≥DKK400 is maximum 5%
44

. If the %Pdifs are caused by the substitution thresholds, 

one would therefore expect higher %Pdifs for products costing <DKK400 than for products 

costing ≥DKK400. There should not necessarily be a difference between products costing 

≤DKK100 and products with DKK100<P<DKK400. When testing the hypothesis that the 

slope coefficient for X12=the slope coefficient for X13 (using an F-test with one restriction), 

this cannot be rejected (see appendix 23). It therefore seems likely that %Pdifs are driven by a) 

capacity constraints, and b) substitution thresholds.  

11.3.3 Hypothesis #3 

The fact that hypotheses #1 and #2 are confirmed gives strong overall support to the model. 

The model is, however, only supported by the data in its totality. On a deeper level, the model 

predicts that there are two groups of products; one group being severely CC in which PD 

price variance is equal to OM price variance (the ‘equal variance’ group) and one loosely CC 

group in which PD price variance is unequal to OM price variance (the ‘unequal variance’ 

group). In order to test hypotheses #4 and #5, we need to confirm that these groups do exist.
 45

  

                                                 
42 Other functional forms are also tested, but these do not improve the fit 
43 These dummies are also the reason for X1, X2, and X3 becoming insignificant in no. 7, because as soon as the two 

dummies are introduced in combination with X11, the significant relationships disappear 
44 As discussed in section  5.1, the minimum threshold for substitution for products costing ≤DKK100 is DKK5, meaning 

min. 5% of the price. For drugs costing between DKK100 and DKK400, the threshold needed is 5% as well. For drugs 

costing ≥DKK400, the minimum threshold is DKK20, meaning that 5% is the maximum %Pdif needed for substitution (since 

the drug might cost DKK1,000, but the threshold will still be DKK20) 
45 I am thereby also testing whether the data exhibits the assumption from section  10.6, Figure 10-G, i.e. that capacity 

fluctuates within being either severely or loosely CC 
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There are several methods for dividing the products into either of these groups. The method 

selected (see discussion in appendix 24) is the following: 99% Confidence Intervals are 

constructed for the % of periods where OMs have changed their prices for each product. The 

PD products are placed in the equal variance group if the observed % of periods with PD 

price changes falls within this interval. If this is not the case, the product is placed in the 

unequal variance group.  

In order to analyze whether the equal var. group is actually characterized by stricter capacity 

constraints than the unequal var. group, a model appropriate for analyzing a binary dependent 

variable (a variable taking either the value of 1 or 0, which in our case refers to whether each 

product is in the equal or unequal var. group) is needed. Such a model becomes more 

complicated, as the regression model for a binary variable needs to predict the probability of 

an observation being either 0 or 1. For this purpose, ‘probit’ or ‘logit’ models (nonlinear 

regression models) do a better job than linear models. These models force the predicted 

values to be between 0 and 1 by using cumulative probability distribution functions. The logit 

and probit models produce almost identical results (Stock & Watson, 2007), and I therefore 

test only the probit model in the following.
46

 

For this dataset, the dependent variable equals 1 if the product is in the equal var. group. The 

statistical program ‘SAS’ by default models the 0’s, meaning that a positive coefficient means 

a higher probability of being in the unequal var. (or ‘0’) group. As already discussed, I expect 

the unequal var. group to be loosely CC. 

                                                 
46 The probit model uses the cumulative standard normal distribution function whereas the logit model uses the cumulative 

standard logistic distribution function. Historically, the motivation for using logit models was that these could be computed 

faster than the probit (Stock & Watson, 2007) 
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Table  11-C | Source: Own Analysis based on DKMA (2011a; 2011b) 

 

Before commenting on the results, an explanation of the elements in the table is necessary. 

The first part of the table is built up as before. The coefficients should, however, be 

interpreted differently. Using model no. 4, the probability (pr) of being in the unequal var. 

group (meaning Y=0) given the various X-variables is: 

Pr(Y=0|X1, X2, X3, X6, X7) = Φ#−6.359 + 3.358 × 1� + 3.047 × 15 + 1.425 × 18 −

6.731 × 19 + 1.615 × 1:%. Φ represents the cumulative standard normal distribution 

function, which means that its probability value can be looked up in any such table. For e.g. 

product no. 1 (see appendix 9), Pr(Y1=0|X1, X2, X3, X6, X7)=	Φ#12.56%≈100%, and as 

expected, product no. 1 has been assigned to the unequal var. group.  

Under summary statistics are measures of fit deemed relevant for probit regressions. The 

lowest possible values for AIC are desirable, and we would expect the measures incl. 

‘intercept and covariates’ to be lower (a better fit) than ‘intercept’ only. The likelihood test is 

interpreted as a standard F-test, and as evident at least one of the Xs is significant in all 

regressions. Finally, Somers’ D shows the strength and direction of the relations between 

pairs of variables. The most desirable is as close to 1 as possible (UCLA, 2011). 

X Regressor (1) (2) (3) (4) (5) (6)

Intercept

-6.295***

(1.624)

-5.572***

(1.398)

-6.316***

(1.866)

-6.359***

(1.847)

-8.257**

(3.225)

-4.901**

(2.254)

X1 # of PDs competing

2.732***

(0.677)

2.518***

(0.596)

3.568***

(0.925)

3.358***

(0.894)

4.361***

(1.378)

2.579**

(1.180)

X2 PD MS

3.895**

(1.587)

3.629**

(1.517)

4.231**

(2.056)

3.047*

(1.631)

5.062**

(2.297)

-1.724

(6.425)

X3 Among highest-selling PT drugs

1.903**

(0.817)

1.940**

(0.807)

1.482*

(0.807)

1.425*

(0.793)

1.838*

(1.103)

1.369*

(0.769)

X6 % periods with OM price changes

-6.750**

(3.048)

-6.731**

(3.031)

-8.446**

(4.202)

-6.839**

(3.118)

X7 Ban of export of ATC at any point

0.732

(0.553)

1.477*

(0.900)

1.615*

(0.847)

1.766*

(1.015)

1.724*

(0.887)

X8 Ban of export of strength at any point

0.123

(0.516)

X9 Reimbursable product

-0.510

(1.632)

X10 No. of periods w. PD and OM present

-0.014

(0.011)

X11 PD MS x # of PDs competing

2.604

(3.475)

AIC w. intercept 136.434 136.434 136.434 136.434 136.434 136.434

AIC w. intercept and covariates 41.974 43.81 38.625 38.377 35.394 39.847

Somers' D 0.967 0.968 0.984 0.977 0.987 0.981

Likelihood Ratio 102.5*** 100.6*** 109.8*** 108.1*** 113.0*** 108.6***

n 148 148 148 148 148 148

Results of probit regressions - dependent variable: within 99% CI of OM variance?

Summary statistics
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It is clear that the unequal var. group is composed of products with higher capacity available, 

since there are highly significant and positive relationships between the dependent variable 

and the no. of PDs competing and PD MS, respectively. This means that these two variables 

do increase the chance of being in the unequal var. group. In other words, drugs can be 

divided into groups according to their price variability, and the drugs in the equal var. group 

will be characterized by stricter capacity constraints as predicted. Therefore: 

Strong support is found for hypothesis #3. 

The majority of the variables behave as in the linear, multiple regression from section  11.3.1, 

so I will only comment on a few additions things.  

The reason for the coefficient for X2 not being significant in regression no. 6 is that X11 (the 

interaction term between X1 and X2) has been included in this regression. Again, X11 is not 

significant, and therefore X11 only disturbs the regressions. The reason for the decline in the 

significance of X3 as more regressions are performed is that additional variables which seem 

to describe the two groups better are included. X3 is still, however, significant on at least a 

10% level in all regressions. The negative relationship between the % of periods with OM 

price changes and the chance of being in the unequal variance group is not surprising 

although contrasting to section  11.3.1. See appendix 25 for an explanation. 

11.3.4 Hypothesis #4 

Hypothesis #4 can now be tested to see whether PD price variance for severely CC products 

truly depends on OM price variance only. The regressions below are identical to regression 

no. 6 from section  11.3.1, but now grouped according to whether the products fall into the 

unequal or equal var. group.  
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Table  11-D | Source: Own analysis based on DKMA (2011a; 2011b) 

 

As evident, price variance does not depend on capacity for the equal var. group (the right part 

of the table).
47

 The adjusted R
2
 is very high for the equal var. group, and a highly significant 

relationship between the % of periods with OM price changes and the % of periods with PD 

price changes is found. This is exactly as expected.  

Thus, hypothesis #4 is confirmed. 

The positive relationship that is found between capacity and price variability for the loosely 

CC group could arise if the products with high capacity were also the products with the most 

fluctuating capacity. Unfortunately, we have no way for testing this, since there is no 

indicator for the degree of fluctuations.
48

 Another explanation might be that price variability 

is positively correlated with %Pdifs (see appendix 27 for scatter plots for this), and as we will 

see in the next section (and already have seen in section  11.3.2), %Pdifs do increase when 

capacity increases. 

11.3.5 Hypothesis #5  

Based on the conceptual model developed, we would expect that the %Pdifs for the equal var. 

group do not depend on capacity, since it is assumed that this group does not have enough 

capacity to fulfill domestic demand, whereas %Pdifs for the unequal var. group should depend 

on capacity. To study this hypothesis, regressions no. 8 and 9 from section  11.3.2 have been 

repeated, but once again now grouped according to unequal vs. equal var. group. As discussed 

in the section  11.3.2, the fit of model 9 seems best.  

                                                 
47 Jarque-Bera test for residuals being normally distributed is not rejected (see appendix 26) 
48 Again, one could argue that the degree of spikes could be used for this, but as seen in appendix 17, this measure is severely 

biased by the no. of periods in which PDs and OMs have been present 

X Regressor (6) X Regressor (6)

Intercept

0.236***

(0.041) Intercept

0.024

(0.052)

X1 # of PDs competing

0.072***

(0.009) X1 # of PDs competing

0.062

(0.038)

X2 PD MS

0.234***

(0.063) X2 PD MS

0.093

(0.094)

X3 Among highest-selling PT drugs

0.114***

(0.027) X3 Among highest-selling PT drugs

-0.016

(0.058)

X6 % periods with OM price changes

0.398***

(0.145) X6 % periods with OM price changes

0.969***

(0.129)

X10 No. of periods w. PD and OM present

-0.002***

(0.000) X10 No. of periods w. PD and OM present

-0.001*

(0.001)

Adjusted R-squared 0.599 Adjusted R-squared 0.831

F-value 37.43*** F-value 24.52***

n 123 n 25

Results of multiple regression - dependent variable: %periods with PD price changes

Results for unequal var. group Results for equal var. group

Summary statistics Summary statistics
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Table  11-E | Source: Own analysis based on DKMA (2011a; 2011b) 

 

As evident, positive and significant relationships are in fact found for both groups. This is as 

expected for the unequal var. group, but for the equal var. group, the reason for detecting this 

relationship is not clear. It might be that some of the products in the equal var. group do in 

fact fluctuate into the loosely CC group in some periods. This is, however, unlikely due to the 

results in section  11.3.4 where it was found that price variance does not depend on capacity in 

the equal var. group. Another explanation for the relationship detected could be the 

combination of few observations available and severe heteroscedasticity in the equal var. 

group. If errors are heteroscedastic, the slope coefficients will remain unbiased, but T- and F-

statistics can no longer be trusted (Stock & Watson, 2007). This was not an issue in section 

 11.3.2, since White’s heteroscedastic standard errors could be used, but these only work for 

large samples (Stock & Watson, 2007), which means that they do not remove the problem in 

this section with only 25 observations. Other solutions to heteroscedasticity are using 

weighted least squares or another functional form, but as evident in appendix 28, it is not 

possible to find a model that solves the issue of heteroscedasticity in the low var. group.  

Unfortunately, hypothesis 5 cannot be analyzed thoroughly, which is primarily due to a too 

low number of observations in the low var. group. In hindsight, this could have been avoided 

initially through the sample selection method by choosing fewer high and more low scale 

drugs. This was already indicated in the discussion on internal validity.  

In summary, hypothesis #5 can neither be rejected nor confirmed 

X Regressor (8) (9) X Regressor (8) (9)

X1 # of PDs competing

0.008***

(0.003) X1 # of PDs competing

0.017**

(0.007)

X2 PD MS

0.076***

(0.017) X2 PD MS

0.048**

(0.022)

X11 PD MS x # of PDs competing

0.027***

(0.003) X11 PD MS x # of PDs competing

0.058**

(0.023)

X12 Price of drug ≤DKK100

0.041**

(0.020)

0.062***

(0.020) X12 Price of drug ≤DKK100

0.019

(0.013)

0.033**

(0.012)

X13 Price of drug DKK100<P<DKK400

0.031***

(0.012)

0.037***

(0.011) X13 Price of drug DKK100<P<DKK400

0.006

(0.012)

0.023**

(0.009)

Adjusted R-squared 0.714 0.742 Adjusted R-squared 0.580 0.457

F-value 77.63*** 118.85*** F-value 9.64*** 8.02***

n 123 123 n 25 25

NB: White's heteroscedastic standard errors

Results of multiple regression - dependent variable: %Pdif (using cheapest PD price)

Results for unequal var. group Results for equal var. group

Summary statistics Summary statistics
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11.4 Part-Conclusion: The Reasons for the Pricing Behavior of PDs 

Overall, I find evidence that PDs are behaving as predicted by the model developed, as 

evidence for hypothesis 1, 2, 3, and 4 is strong. Drugs with a high number of PDs, high PD 

MS, and high sales in absolute terms have been classified as loosely CC drugs, and exactly as 

expected, prices are more variable for these drugs. In this group, price variability depends on 

capacity, whereas price variability in the severely CC group depends only on OM price 

variance, which is in accordance with expectations. Unfortunately, it cannot be determined 

whether %Pdifs in the severely CC group behave as expected, but as predicted by the model, 

%Pdifs between PDs and OMs are positively related to capacity available, which indicates that 

there is higher price competition for loosely CC drugs. The substitution thresholds also seem 

to be among the primary drivers for the %Pdifs.  

Related to the aforementioned studies on PT in DK; yes, PDs do price compete for some 

product thus leading to high %Pdifs and therefore direct savings for society (as argued by the 

PDs themselves as well as e.g. West & Mahon (2003) and Enemark et al. (2006)), and yes, 

PDs simply follow OM prices and do not price compete for other products (as found by e.g. 

Kanavos et al., 2004). The PDs do, however, have good reasons for behaving in this way; 

namely capacity constraints. 

11.5 Possible Counter-Arguments for the Study Conducted 

For every argument, there is a counter argument. The preceding conclusions are based on a 

range of assumptions, and the study conducted is therefore sensitive to these. The reasoning 

and not least reasonableness behind each of these assumptions have already been stated and 

backed up by theory and data. I do, however, find it important to briefly state the main 

possible counter-arguments for my study. These can be found in appendix 29.  
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12 WHAT ARE THE IMPLICATIONS FOR SOCIETY? 

The preceding sections have built up a thorough understanding of the Danish market for PT in 

pharmaceuticals, established the pricing behavior of PDs and investigated the reasons for the 

PDs’ pricing behavior. The naturally follow-up question is of course: “so what?” 

12.1 The Benefits from PT and Possibilities for Increasing These 

As discussed in the literature review in section  4, benefits from PT to society can come in the 

form of either a) direct savings from PD drugs being cheaper than OM drugs, or b) indirect 

savings due to OM drugs being priced lower as a result of PT.  

12.1.1 Direct Savings 

There are clearly direct savings associated with PT. The average %Pdif of the drugs in this 

study is 8.33% (on May 30
th

, 2011), when spikes are removed. These direct savings are, 

however, very different from product to product, and to a high extent driven by the 

substitution thresholds and capacity. Savings are higher for high capacity drugs, where PDs 

compete on prices, whereas they are much smaller for products that are severely CC. The 

historic average %Pdif is 4.1% for severely CC products and 6.4% for the loosely CC (using 

average PD prices). In other words; patients and reimbursers benefit from high-selling, 

loosely CC PD drugs, but not substantially from severely CC drugs. The high selling PD 

drugs are the drugs typically studied when analyzing PT (in this study, they constitute a 

majority as well). Thus, if one was to estimate the total benefits from PT based on this study 

and extrapolate the findings to the rest of the market (as e.g. done by Poget, 2008) an 

overestimation would be made, due to the overrepresentation of loosely CC drugs.  

Due to lack of supply for severely CC drugs, PDs simply price in accordance with substitution 

thresholds for these. Thereby, PDs earn substantial profit margins on these products. Thus, 

there are clear opportunities for extra direct savings, if competition between PDs could be 

increased through either higher substitution thresholds or ensuring more capacity available to 

PDs. Recent rulings by the European Court of Justice do, however, indicate that ensuring 

larger capacity for PDs will be difficult, as OMs have e.g. been allowed to refuse to meet 

orders that are out of the ordinary from wholesalers (PharmaWatch, 2006), which means that 

it can become more difficult for wholesalers to source the capacity needed for export. 

12.1.2 Indirect Savings 

West & Mahon (2003) and Enemark et al. (2006) all find indirect savings from PT in DK, as 

they argue that PT puts downward pressure on OMs’ prices. Their methods are, however, 
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based on the assumption that the OM price would have stayed completely fixed if PT had not 

occurred, and neither of these studies investigate the dynamics between OMs and PDs in DK 

(most likely because both studies have focused on 4 and 3 additional countries, respectively). 

According to this thesis, OMs do not react much to PT in DK because of international 

reference pricing and the incentive structures in OMs. In other words, there will, according to 

this study, be at best only few indirect savings in DK.  

DK most likely cannot change the fact that OMs’ have few incentives to aggressively price 

compete with PDs, since we cannot change the fact that DK is a small country and that other 

countries refer their prices to us. So it is difficult to imagine how indirect savings could be 

increased.  

12.2 The Societal Costs 

One could argue that even though indirect savings are low in DK and direct savings are only 

high for loosely CC drugs, DK should welcome PT and thus at least benefit somewhat from 

the lower prices. However, as discussed in section  4.1.2 there are several negative side effects 

associated with PT. The arguments against PT highlighted in section  4.1.2 were a) risk of 

supply shortages in sourcing countries, b) drug prices in poor countries increase, c) products 

in low price countries are taken off the market, d) less R&D leading to lower competitiveness 

of the industry, e) lower product quality, and f) unfairness to OMs, since regulation is causing 

the Pdifs. Naturally, as one of the parallel importing countries, DK is not directly affected by 

either a), b) or c), since these are only costs to the poor/low price countries. Furthermore, as 

OMs in DK are not pressured to lower their prices in DK, the remaining costs are limited as 

well.  

This is, however, not the entire truth, since DK cannot be considered in isolation. Savings 

from PT are most likely much higher in countries where OMs react to PT, but with higher 

savings come higher costs in terms of lower OM profit resulting in less R&D. And this will 

spill over to DK, since OMs care about their total (global) profits. 

Pharmaceutical products constitute the single most important export good for DK and 

contributed with exports worth DKK52bn in 2010 (~10% of total DK exports). Danish 

medico companies employ ~20,000 people in DK, and these companies in other countries 

employ an additional 200,000 people (UM, 2011). In brief, the pharmaceutical industry is 

important for DK. The main challenges for the pharmaceutical industry in general have been 

recognized as cost and price pressures along with the need for R&D and developing new 
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products (UM, 2011; Barfield & Groombridge, 1999). Naturally, if PT critics are correct in 

the fact that PT leads to lower R&D and lower quality drugs (see section 4.1), DK exports and 

competitiveness can be severely hit.  

12.3 Final Recommendations and Part Conclusion 

As always, it boils down to whether the benefits outweigh the costs. To DK, the benefits from 

PT appear to be limited and the prospects of increasing them most likely are too. The costs, 

on the other hand, may be substantial because costs arising from PT in general and high 

savings in other countries spill over to the Danish pharmaceutical industry. These costs are 

difficult to quantify, however, which means that more empirical research specifically aimed at 

the impact of PT on R&D and competitiveness would be relevant. 

Nevertheless, I tend to agree with researchers such as Maskus (2001), Danzon (1997; 1998), 

Barfield & Groombridge (1999), and Towse (1998) that either modified restraints on or a ban 

of PT would be in the global interest – and according to this study; in particular in the interest 

of DK. DK cannot, however, implement this in isolation, since the issue must be dealt with 

via the EU. In doing so, DK representatives will have to argue with pro-PT countries which 

most likely benefit from PT while not having a large pharmaceutical industry that needs to 

prosper. In this discussion, DK will therefore have to build on arguments focused on the 

global benefits vs. costs of PT.  

The goal to DK should be to either exempt pharmaceuticals from PT, as suggested by Danzon 

(1997), or, in the event that this is deemed too much in conflict with the objectives of the 

European free market, to allow OMs a higher degree of control with the drug supply chain, 

which is exactly what an effective patent system requires.   
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13 CONCLUSION 

This section sums up on the entire study conducted. I start out by reviewing the answers for 

each of the operational research questions. Next, I provide a range of suggestions for future 

research. Finally, I conclude with a few remarks. 

13.1 Answering the Research Questions 

The overall purpose of this study was to analyze whether Danish PDs are competing 

efficiently with each other. This overall focus area was broken down into three separate and 

operational research questions; namely 1) What is the observed pricing behavior of Danish 

PDs?, 2) Is this pricing behavior evidence of efficient competitive behavior?, and 3) Which 

implications does the PDs’ pricing behavior have for Denmark? 

13.1.1 Research Question 1 

For the products studied, the average %Pdif between OMs and the average PD price is ~8% 

(May 30
th

, 2011). There is, however, substantial variation in the %Pdifs across products. In 

46% of the products studied, the %Pdif is below 5%. The PDs’ prices seem to be driven by the 

substitution thresholds, as drugs are priced so that pharmacies must offer substitution in 77% 

of the cases. Furthermore, PDs tend to price rather close to each other. These small Pdifs could 

be due to PDs having high costs, which mean that they simply cannot price any lower. To 

investigate this, I analyze PDs’ market power by using the Lerner Index, which measures the 

ability of PDs to price above marginal costs. I find evidence of PD market power, as the 

average Lerner Index is estimated to lie somewhere between 10% and 30%.  

Evidently, PDs’ pricing behavior is not driven by cost considerations only. The question is 

then how the PDs’ pricing practices and resulting market power can otherwise be explained.  

13.1.2 Research Question 2 

Two overall explanations for the observed pricing behavior exist: a) either PDs are competing 

efficiently with each other, or b) PDs are colluding to keep prices above marginal costs (either 

with OMs or among the PDs themselves). Which one of these explanations that holds in 

reality depends on how PDs would be expected to compete, and how they do in fact compete. 

To analyze this, a theoretical model for explaining the PDs’ pricing behavior in the event that 

they are competing efficiently with each other is developed. The model is then tested 

empirically, since it can be concluded that PDs are competing efficiently with each other, if 

the predictions of the model hold in real life. 
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The model assumes that OMs do not actively compete with PDs in DK due to both 

international reference pricing and incentive structures within the OMs. PD products are 

divided into two groups; one exposed to loose capacity constraints, and one exposed to severe 

capacity constraints. Capacity for all products fluctuates. The model predicts that PD price 

variability and %Pdifs will be higher for the loosely capacity constrained products than for the 

severely capacity constrained, and this is confirmed through empirical testing. The model also 

predicts that price variability and %Pdifs for severely capacity constrained drugs should not 

depend on capacity available, since there is no price competition for these drugs. The former 

is confirmed through testing, whereas the latter cannot be tested thoroughly due to 

heteroscedasticity combined with too few observations.  

PDs are found to behave in accordance with the model developed, and it thus seems that PDs 

are actually competing as one would predict. PDs do price compete for some product thus 

leading to high %Pdifs and therefore direct savings for society, but for other products, PDs 

simply follow OM prices. This does, however, not mean that PDs are colluding for these 

products, as the PDs have good reasons for behaving in this way; namely capacity constraints. 

Summing up, even though it would lead to higher savings if PDs competed more on price, 

PDs have no incentives for this, and therefore cannot be blamed for not doing so, since it 

would simply be irrational firm behavior.  

13.1.3 Research Question 3 

The benefits from PT in DK are limited because direct savings are small and indirect savings 

at best are marginal, since OMs tend to not price compete with PDs. The prospects of 

increasing these benefits are also small. The costs may, on the other hand, be substantial 

because costs arising from PT and indirect savings in other countries spill over to the Danish 

pharmaceutical industry – an industry that is highly important for DK in terms of exports, 

production and innovation. 

Due to the above, I argue that either restraints on or a ban of PT would be in the global (and 

DK’s) interest. The goal should therefore be to either exempt pharmaceuticals from PT or 

allow OMs a higher degree of control with the drug supply chain. DK cannot, however, do 

this alone, as this must take place on a European basis. 

13.2 Suggestions for Future Research 

More than 6 months of research in PT has come to an end. In this process, several areas of 

research have had to be neglected, since finishing in due time would otherwise have been 
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prohibitive. During the course of the project, I have, however, encountered several areas that 

would be highly interesting to study further in direct relation to this thesis.
49

 

First of all, the model developed here should be seen as the first step towards evaluating PDs’ 

pricing behavior. As evident, I transform panel data into a cross-sectional data set, which 

means that some dynamics are not studied. However, now that the overall dynamics have 

been brought to the surface, performing this study on cross-sectional data would be interesting 

as it would most likely be possible to find even better evidence of the hypotheses. An event 

study on PD prices combined with the Greek ban also has the potential to highlight what 

happens when drugs go from being loosely to severely CC. Studying a larger selection of data 

would also enable an analysis of the proportion of loosely vs. severely CC drugs in DK. 

Secondly, cf. the discussion on external validity, the findings in this study are most applicable 

to regulatory environments similar to the Danish. Furthermore, DK is a small market, which 

affects OM price behavior. It would be interesting to conduct a study on the reasons for PDs’ 

behavior for a larger market, where the response from the OM might be different.  

Thirdly, a study of the dynamics among wholesalers in exporting countries would be highly 

interesting, as this naturally does have an impact on PDs. In this regard, interesting questions 

to pose would be the wholesalers’ ability to charge higher prices to PDs than to local 

pharmacies, and the extent to which their capacity is fluctuating. 

13.3 Self-Reflection and Final Remarks 

As mentioned, my findings can naturally be challenged. This does, however, not change the 

tremendous amount of learning that I have built up over the course of writing this thesis. My 

main learning-point is definitely the importance of formulating a clear methodology and 

structure as early in the process as possible, as this can be used as a guide throughout the 

process and save the researcher for a lot of unnecessary work. Furthermore, I have realized 

the importance of being able to redo quantitative analyses as easily as possible, when 

assumptions, modeling, etc. are changed in the light of new learning. I am certain that I will 

be able to utilize these learning points in my future career. 

With these words, I hereby finish my master thesis and thank whoever has gone through the 

effort of reading it. 

Rikke Krause  

                                                 
49 Other areas related to PT in general would also be interesting and relevant. The ongoing changes in the tender process for 

the hospital sector could e.g. be an interesting study, and more studies on the effect of PT on R&D are clearly also needed 
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APPENDIX 1 – LIST OF ABBREVIATIONS 

AIP: Pharmacists purchase price 

ATC: Anatomical Therapeutic Chemical 

CC: Capacity constrained 

CI: Confidence interval 

D(P): the demand given prices 

DFM: Dominant Firm Model 

DK: Denmark 

DKMA: the Danish Medicines Agency 

EAEPC: The European Association of Euro-Pharmaceutical Companies (representing the 

PDs) 

EFPIA: The European Federation of Pharmaceutical Industries and Associations (representing 

the OMs) 

EU: the European Union 

FYE: Fiscal Year End 

IO: Industrial Organization 

IP: Intellectual Property 

LI: Lerner Index 

LIF: the Pharmaceutical Industry Association in DK 

LSE: London School of Economics 

MC: Marginal Costs 

MS: Market share 

OM: Original Manufacturer 

OECD: The Organization for Economic Co-Operation and Development 

P: Price 
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PD: Parallel Distributor 

PFL: the Association of Parallel Distributors of Pharmaceuticals in DK 

Pr: Probability 

PT: Parallel Trade 

Q: Quantity 

R&D: Research and Development 

SCP: the Structure-Conduct-Performance paradigm 

UK: United Kingdom 

X: capacity constraint 

Pdif: the price difference between two given prices 

%Pdif: the percentage price difference between two given prices 
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APPENDIX 2 – DESCRIPTION OF THE ATC CLASSIFICATION SYSTEM 

The Anatomical Therapeutic Chemical (ATC) classification system groups different active 

substances according to the organ or system on which they act as well as according to their 

therapeutic, pharmacological, and chemical properties. The ATC code of a drug is composed 

of five different levels, which are all illustrated below:  

A 
1

st
 level: the anatomical main group 

(here: alimentary tract and metabolism) 

A10 
2

nd
 level: the therapeutic subgroup 

(here: drugs used in diabetes) 

A10B 
3

rd
 level: the pharmacological subgroup 

(here: blood glucose lowering drugs, excl. insulins)  

A10BA 
4

th
 level: the chemical subgroup 

(here: Biguanides) 

A10BA02 
5

th
 level: the chemical substance 

(here: Metformin) 
 

The different groups within the 1
st
 level in the ATC classification system are stated below: 

 
Source: WHO (2011) 

 

  

Level 1 Description
A Alimentary tract and metabolism

B Blood and blood forming organs

C Cardiovascular system

D Dermatologicals

G Genito urinary system and sex hormones

H System hormonal preparations, excl. sex hormones and insulins

J Antiinfectives for systemic use

L Antineoplastic and immunomodulating agents

M Muscolo-skeletal system

N Nervous system

P Antiparasitic products, insecticides and repellents

Q Veterinary medicines

R Respiratory system

S Sensory organs

V Various
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APPENDIX 3 – INTERVIEW SUMMARY WITH NORSTRAND, 2011 

Name: Anders Norstrand 

Position: Market Director at Orifarm A/S and Deputy Chairman (previously Chairman) of the 

Association of Parallel Distributors of Pharmaceuticals (PFL) in Denmark 

Company: Orifarm A/S 

Date for interview: March 14th, 2011 

Place: Conducted via telephone 

 

[General introduction to the thesis and overall discussion on PT takes place] 

AN: PT is the result of the European free market, which secures that goods can flow freely 

from country to country within the union. Currently, we are seeing an increased interest in PT 

in other areas of the world as well, because nations are trying to lower their health expenses 

by legalizing PT. Right now, for example, everyone is focusing their attention on the USA to 

see what they are going to do. The pharmaceutical industry is characterized by ‘big bucks’, so 

a lot of people are interested in affecting regulators in the direction most beneficial to them. 

This is also the reason for why we see so much lobbyism related to PT of pharmaceuticals. 

RK: What are the OMs doing in order to reduce the extent of PT? 

AN: The OMs do everything they can in order to stop PT, but the prices do not even out. The 

reason is that the EU has allowed the different member states to regulate their pharmaceutical 

prices in different ways. In the beginning, OMs tried to reduce PT by suing PDs on the basis 

of package issues. Today, however, they are trying to constrain the supply of drugs in the 

supply chain, so we cannot get access to enough products. Naturally, this affects prices. 

Whether the OMs try to fight PT extensively or not depends much on the company. Some see 

PT as just an alternative distribution channel, where the national sales offices are actually 

credited for the sale occurring through PT as well. Thereby, when employees are evaluated, 

they are evaluated based on the total sales in the country (i.e. PT and OM sales). This is e.g. 

the case with Astor. Other OMs, such as GlaxoSmithKline, do not credit their employees for 

the sales occurring through PT. This means that these will fight PT more.  

RK: Which process do you have to go through in order to become a PD? 

AN: Well, first of all you need to identify price differences across Europe in order to see if it 

can actually pay off. Luckily, the industry is quite transparent in terms of prices and quantities 

– and if the data is not publicly available, it can be purchased. Secondly, you have to apply for 

an authorization from your local government. In doing so you have to prove that there are no 

substantial differences between the drugs that you want to import and the drugs already being 
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sold in the country. If this is the case, then you will have an authorization after 2-4 months. 

Typically, this is what happens, since DK is not that harsh when determining if there are 

substantial differences between drugs. Also, to make the process more transparent, there are 

definitions to when drugs are identical. An example could be that pills are often colored in 

Southern Europe whereas they are white in the Northern part of Europe. Different colors do, 

however, not mean that you will not get your authorization. 

Thirdly, you have to contact the wholesaler in the country, where you want to source the drug. 

You will have to negotiate a price, purchase the drugs, transport them to DK, and 

repackage/re-label the package either on the way to DK or in DK.  

Fourthly, you have to sell the drug to one of the Danish wholesalers. 

You will have to renew your market authorization every 5
th

 year or if changes to the drug are 

made.  

RK: In terms of the supply chain, will you often purchase repeatedly from the same 

wholesalers or does it change continuously? 

AN: Generally, there are quite a lot of wholesalers in each country. In Spain, for instance, 

there are around 100 different wholesalers. You might experience that you will have to source 

from different wholesalers and from different countries. There are, however, some 

wholesalers who specialize in export.  

Often, the wholesaler will put an extra margin on drugs for export, because such drugs are in 

high demand from PDs all over Europe. So wholesalers play PDs out against each other. It is 

all about which of the PDs that will accept the lowest gross margin. 

Wholesalers source once a week, and we tend to get supply from our wholesalers once a week 

as well. Very often, we do, however, not get 100% of what we have ordered. It is more in the 

scale of 30%. So we over-order purposefully. We do not want to hold too much stock, 

because financing can be very expensive. So you do not hold more in stock than you have to. 

For some products, prices in DK are actually not high compared to other European countries. 

So you will also see parallel export out of DK in some cases. 

RK: How do PDs typically determine their prices? 

AN: The thresholds for substitution are important. Whenever we price our good as a group A 

drug, pharmacies have to hand it out, and that of course increases our sales in the various 

periods. You do, however, have to be able to supply the forecasted demand for the drug at the 
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price you have stated for at least 7 out of the 14 days, which each pricing period lasts. The 14-

day pricing periods put substantial pressure on prices, so pricing in DK is very dynamic. 

Because if you do not have the lowest price in a pricing period, you will make sure that your 

price is the lowest in the subsequent period – if you have enough supply of course. 

Demand does not fluctuate much. So generally, you know how much you will be able to sell 

at different prices (depending of course on the prices set by other PDs and OMs). If your drug 

is a price A-drug, you can expect to be sold out by the end of the period. If you do not have 

enough on stock, you increase your price substantially. You do not want to take your drug off 

the market, because that will be administratively costly. So instead, you increase your prices, 

so you see no demand. 

Between PDs and OMs, PDs are typically ~10% cheaper. But OMs also react to PT by 

lowering their prices, so besides price savings due to PD drugs being cheaper, there are also 

dynamic savings. But we also compete internally between the PDs. The competition is largest 

on the goods that are easy to source and the goods that do not require any special handling or 

transportation facilities.  

If generic competition arises, because patents are no longer valid, PDs typically hurry away 

from the market, because the price on generics is very low. 

RK: In relation to your supply chain, in which part do capacity constraints arise?  

AN: Between the OMs and the wholesalers in exporting countries. The OMs try to only sell 

the amount of drugs that the home market demands, so that there will be no drugs left for PT. 

Whether a drug will be characterized by capacity constraints differ quite a lot and depends on 

many things. Factors influencing the availability of drugs cover e.g. which OM produces the 

drug, and regulation in the exporting countries. There is no particular thread. This is also the 

reason for why it can be dangerous to decrease prices if capacity constraints in the following 

period suddenly arise.  

Drugs for export are a limited good. We could easily sell more drugs, if we were able to 

source them. 

RK: The Greek state banned export of several different types of drugs in October 2010 and 

once again in February 2011. Have you been able to feel this ban on your capacity and what 

has the result been? 
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AN: We can definitely feel that it has become more difficult to source these drugs. Prices are 

increased all over Europe. If there are capacity constraints in one country, prices for the 

export drugs also increase in other countries.  

RK: In which way does legislation in Denmark increase or decrease the price competition? 

AN: The thresholds definitely have a positive impact on prices. Furthermore, Danish PDs 

have quite good working conditions. But lobbying is a big part of this job. Both OMs and PDs 

have reports and different kind of economic evaluations made. Everybody does this. It is a 

part of the game. 

  



M.Sc. Thesis  Are Danish PDs competing efficiently with each other? August, 2011 

Copenhagen Business School  Page 85 of 133 Rikke Krause 

APPENDIX 4 – INTERVIEW SUMMARY WITH VILLADSEN, 2011 

Name: Pia Villadsen 

Position: Head of Market Access 

Company: Novartis Healthcare A/S 

Date for interview: June 30
th

, 2011 

Place: At Novartis Healthcare, Lyngbyvej 172, DK-2100 Copenhagen O 

 

 [General introduction to the thesis and overall discussion on PT takes place] 

RK: In terms of the markups that PDs gain, what is necessary for PT to be profitable? 

PV: There is this rule-of-thumb, as Jørgen Clausen [Chief Economist, LIF] has probably also 

told you about, that when comparing prices across Europe for uncomplicated drugs (meaning 

those that do not require special transport, refrigerating facilities, etc.), a price margin of 5% 

is enough for a PD to find it attractive. If you are talking about a more complicated drug that 

needs special conditions, transport, etc., a margin on 10% is necessary. It also depends on the 

absolute price of the product of course. If the product is very expensive, then 5% might be 

enough.  

RK: I have identified prices in some of the typical drug exporting countries, and typically it 

looks like PDs gain a margin of 25-30%. Would this be a true indication of the price margin, 

or do PDs bid up the prices in sourcing countries in order to gain access to enough drugs? 

PV: If you look at the list prices in some of the cheap sourcing countries, such as Greece, then 

you will see that they in many cases are lower than the Danish prices. What PDs do, is that 

they shop around in the different Southern and Eastern European countries. They evaluate 

where they can get the drug the cheapest, and then they try to source from here.  

RK: Is this because PDs offer higher prices to the wholesalers than the list prices in that 

country? 

PV: Yes, they do in some instances. If a PD offers an extra high price for a product, let’s say 

~10% extra, wholesalers would of course prefer to sell to PDs instead of selling to national 

pharmacies if they are rational profit maximizing agencies.  

Related to the ‘typical’ exporting countries, it is also important to remember that the typical 

sourcing countries change somewhat over time. The Southern and Eastern European countries 

tend to be among the cheapest, but the newest highly exporting country is actually Great 

Britain because of the exchange rate development. It is, however, unfortunately not public in 

Denmark what specifically the sourcing countries are.  
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RK: The point about Great Britain is very interesting, since I have actually found quite 

substantial possible profit margins for the PDs based on prices from Southern Europe only. If 

prices in GB are even lower, these profit margins can then be much higher than what I have 

estimated, which then just adds to the PDs’ benefits. 

PV: Yes. 

RK: One of my analyses has shown that the price differences internally among the PD are 

relatively small. What is your opinion on the reason for this – why do PDs not compete more 

on prices? 

PV: Naturally, they have an interest in keeping the price differences as small as possible. PDs 

are not interested in starting an aggressive and downward-going price spiral. They have an 

interest in keeping the price level as high as possible, although naturally still below the prices 

of the OMs. But they will not dump the price. Remember that if you decrease your price in 

order to gain the entire market, you will only get the market for a period of 14 days, because 

following this period, all other PDs will know the price that you charged, which means that 

they can underbid you. That prices only last for 14 days in Denmark is quite atypical if you 

compare with the rest of Europe. In Europe, you will often see a period of one month or even 

longer between you can change your prices. 

Another factor that makes PDs reluctant to price too low is that they have to be able to supply 

the market demand at the price they state. If DKMA estimates that a PD cannot supply the 

market at the price stated, then the PD will not occur on the list of medicines for that pricing 

period. That means that the PD will not sell anything during that entire period. Therefore, PDs 

have to be careful as well. 

RK: Which factors other than price differences can influence whether PDs will enter a 

market? 

PV: The size of the market. Remember that Denmark is actually not among the highest priced 

countries. High priced relative to e.g. Greece, but not relative to some other European 

countries. In spite of this, Denmark still has a very high proportion of PT compared to some 

other countries. Sometimes you will see really large price differences of e.g. 50% or 100% 

across Europe but still no parallel trade. The reason is that if the total revenue is too low, PDs 

do not want to go through the hassle, even though there might be great price differences. A 

couple of millions of DKK in expected revenue are needed. 
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RK: Typically, PDs cite capacity constraints as one of the main reason for why they cannot 

decrease their prices more than they already do. Is this a valid excuse? 

PV: Both yes and no. Yes, because of these valid regulations that require wholesalers to be 

able to fulfill the entire home market demand before exporting drugs out of the country, 

which means that wholesalers cannot export drugs before home market demand is fulfilled. 

The position taken by OMs now is that PT will not disappear. When I wrote my thesis on PT 

about 20 years ago, the position was different. But now, even though OMs might want more 

similar prices across Europe, everyone knows that it will not happen because of different 

national regulation of prices and fluctuations in exchange rates.  

In terms of evidence for when PDs do not have enough supply, you can see that if the PDs’ 

prices are substantially above the prices of the OMs, then it is because the PDs do not have 

enough of the drug in question in stock. Instead of pulling out of the market and thereby not 

register a price at DKMA, the PDs prefer to state this high price, because it is administratively 

a hassle to register and deregister at DKMA.  

RK: I can see in the data that PDs in some ATC-codes hold very large market shares, 

whereas in other ATC-codes they only have a little. Is this evidence of capacity constraints? 

PV: Well, overall the degree of PT in a market can be limited due to three things: 

1) Whether the product is difficult to handle, i.e. is it a product with a specific device 

attached to it, specific transportation requirements, etc.? All of these types of products 

will be products that not all PDs would want to deal with, because they are more 

difficult to handle 

2) Whether the amount of the product available for export is limited by national 

governments, in order to secure sufficient supply for the home market 

3) Whether the product is such as small product that there is not enough scale in if for the 

PDs 

There are also some specific rules related to the amount of drugs that can be exported out of 

the new EU member countries in Eastern Europe. I do not know the specifics of these rules, 

however, but ask Jørgen Clausen if you want to hear more about this. 

RK: Do some customers directly demand to have OM products delivered rather than PD 

products or are they indifferent?  
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PV: Generally, this is mostly the case for generics vs. OM drugs and not PD vs. OM drugs, 

because there can be small differences between generics and OM drugs, whereas there are no 

differences between PD and OM drugs. There are perhaps some consumers that want to have 

OM drugs no matter what if they are very price inelastic, but it is most likely not a lot. If I 

look at the data, the most typical reason for our products selling in group C is if the PDs 

cannot deliver more at their own stated price. And then of course these very loyal consumers. 

RK: In which way do OMs react to PT? 

PV: Well, overall speaking you can say that there are two different methods for dealing with 

PT from a performance wise perspective.  

Either, as an OM employee you will get credit for the PT occurring in your country of 

responsibility, so that the people working with a product that is ‘hit’ by PDs will not be 

punished. Thereby, the opinion of the OM headquarters is that the regional OM is not causing 

PT and the price differences – these price differences are outside of the responsibility of the 

regional OM. In other words, you will take OM sales and PD sales of the drug of interest as 

the base on which you will be evaluated. The other group of OMs does not give credit to their 

employees for PT. As you can see, these two approaches will result in different ways of 

dealing with PDs. The second group of OMs will be much more likely to price aggressively 

when PDs enter than the first group. 

RK: This second group of OMs, who are they typically? 

PV: Typically a few of the American companies. But actually it is only a few of the 

companies that do not give credit for PT as well. OM headquarters tend to say: “Well, of 

course it is sad for you that you have so much PT in Denmark, but we still make money on all 

the drugs that we sell in Denmark, although we make less money than if we sold all of it 

ourselves, because we are currently selling some drugs at the Greek price and some at the DK 

price”. Therefore, the opinion is very often that it can never be beneficial to start competing 

with PDs. 

RK: What about a thing such as the international reference pricing system? That must also 

make OMs less inclined to lower prices in Denmark, since prices in Denmark are used as a 

reference in e.g. Sweden, Norway and Switzerland? 

PV: Of course. The issue is that if you really want to start a price war against PDs, then you 

would actually have to lower your price to the level of prices in e.g. Greece. If prices then are 



M.Sc. Thesis  Are Danish PDs competing efficiently with each other? August, 2011 

Copenhagen Business School  Page 89 of 133 Rikke Krause 

used for reference in other countries (and these markets will almost always be larger than 

Denmark), international headquarters will typically not even allow you to start a price war, 

because it is going to be too costly on a global scale. But this is relevant only for the 

companies that do not get credit for PD, because for the other OMs, they do not care anyways.  

RK: How does PT in the primary sector differ from PT within the hospital sector? 

PV: Within the hospital sector, you cannot count on the list price published by DKMA at all. 

The reason is that drugs within this sector are sold via public tenders. This happens through 

the national tender-organization, Amgros. Amgros is owned by the 5 Danish regions, and they 

make price agreements with all OMs, PDs and generic producers in order to ensure the lowest 

possible prices. These prices are not made public. But from 2012, tenders will be made public 

for all the participating parties, which mean that both the tender winner and all the other 

participating parties will be able to see the prices that were offered. Currently, tenders last for 

one year, but Amgros has the possibility to extend the agreement with one more year.  

RK: It must be quite difficult for the PDs to be able to promise a stable supply of a drug for 

one entire year? 

PV: Yes, and therefore Amgros has moved away from national tenders to regional tenders, so 

that PDs can choose to only bid on one region or maybe two, if they feel that they cannot 

secure enough supply for all of Denmark for a year. When we lose a tender because a PD has 

won, we set our stock levels of that particular drug to zero. So when PDs subsequently cannot 

deliver, Amgros will approach us to ask if we can deliver instead, and naturally, we can only 

do this if we are able to very, very quickly source from one of our other offices. This is 

actually quite a big problem. 

RK: In general, how big of an issue is security of supply (or lack thereof) for the PDs? 

PV: I think that if you ask them, they will say that it is among their biggest challenges, and 

that is also why some PDs have been out and criticized the length of Amgros’ tenders. 

Furthermore, since PDs cannot know exactly how prices will turn out to be in successive 

pricing periods they cannot purchase too much of the same drugs in advance, because of 

stock-management issues. Therefore, PDs perhaps only source for one to three months at the 

time, which naturally lowers their stability. 
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APPENDIX 5 – INTERVIEW SUMMARY WITH CLAUSEN, 2011 

Name: Jørgen Clausen 

Position: Chief Economist 

Company: LIF – The Danish Association of the Pharmaceutical Industry 

Date for interview: March 8
th

, 2011 

Place: At LIF, Lersø Parkallé 101A, 2100 Copenhagen O 
 

[General introduction to the thesis and overall discussion on PT takes place] 

RK: Which observations have you made in relation to the pricing of PDs? 

JC: Typically, the price competition between PDs and OMs does not seem very high. In 

particular, PT does not always ensure a downward pressure on prices. If you look at the 

pricing data from DKMA, you will for instance sometimes see that if OMs increase their 

prices, PDs will follow. Furthermore, when researchers make studies related to PT, they 

sometimes conclude that prices have increased less or even decreased due to competition from 

PT. However, these researchers tend to forget the voluntary price restrictions that the OMs in 

DK have made, which means that prices cannot increase above the price as of August, 2006.  

One thing that looks like it affects prices quite a lot is the Danish substitution rules with the 

associated thresholds for when substitution must take place. Very often, you will see PDs 

price just below these thresholds, so they can ensure that their products will be sold. The 

challenge for PDs is sometimes that they have an obligation to being able to deliver the 

amount of drugs that are demanded at the price stated by each PD. If the PD lacks sufficient 

supply in a pricing period, the PD will not just pull out of the market by not reporting a price 

to the DKMA. Rather, the PD will price substantially above the OM, probably around the 

level where the PD is a substation group C price, if the OM (hypothetically) was a 

substitution group A price, so that there will be no demand for their products. PDs prefer to 

do this over pulling out of the market, because it is administratively burdensome to pull in and 

out of the market. 

RK: Can PT exist when there is generic competition? 

JC: As a general rule, PDs pull themselves out of the market as soon as generic competition 

occurs, because the positive price margins disappear. This is for instance what we saw with 

the product Cozaar [used to treat high blood pressure (Netdoctor, 2011)] in 2010, when 

generic competition arose.  

RK: How do PDs typically perform within the hospital sector? 
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JC: Within the hospital sector, PDs are having much more difficulties, because the hospital 

sector purchases all drugs via tenders made by the organization, Amgros, which is owned by 

the five Danish regions. The tender period is typically one year long, and since PDs often 

have difficulties in securing enough supply of one product for an entire year, they do not bid 

very often. The rules are in the process of being changed, however, so that the length of the 

tender period is lowered and so that tenders can be made on a regional rather than a national 

basis. This will most likely make it easier for PDs to compete within this sector. 

[Furthermore, JC explained many of the workings of the pharmaceutical industry, 

substitution rules and other relevant regulation. This has been left out of the summary, 

however, since this information is also publicly available on the internet. He also referred to 

relevant books and databases] 
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APPENDIX 6 – OVERVIEW OF SUPPLY SHORTAGES IN GREECE 

As a result of low drug prices and the substantial price reductions taking place in 2010 in 

Greece, Greece experienced supply shortages for several different drugs in the end of 2010. 

For this reason, the National Organization for Medicines in Greece (the ‘EOF’) banned the 

export of drugs with 4 different ATC-codes in October 2010. Despite these measures, supply 

shortages continued for these and a range of other drugs. Therefore, it was decided to extend 

the ban in February, to a total number of 24 different ATC-codes.  

As the situation normalized, Greece lifted the ban for the different products. On April 18
th

, 

2011, the ban was lifted completely. 

 

Source: Own creation based on EOF (2011) 

02.15.2011
Ban for 24 drugs

03.09.2011
Lift of ban for 12 drugs

03.31.2011
Lift of ban for 11 drugs

10.05.2010
Ban for 4 drugs

Oct. 2010 Feb. 2011 March 2011

04.18.2011
Lift of ban for remaining

April 2011

Timeline over ban of exports in Greece
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APPENDIX 7 – OVERVIEW OF OTHER STUDIES’ SAMPLE SELECTION METHODS 

 
Source: Own creation based on sources indicated in the table 

  

Study
Period of 
Study Countries Studied ATC-codes and Products Studied

Arguments for 
Selection

Costa-Font and 
Kanavos, 2007 1997-2002

UK, Germany, 

Sweden, Denmark, 

the Netherlands and 

Norway

Statins where PT is evident, 

yielding 768 observations in total

PT is popular within 

Statins

Enemark et al., 
2006 2000-2004

Denmark (also other 

countries studied, but 

different methods for 

different countries)

Two analyses conducted for DK:

1) direct savings arising from PT: 

The 50 highest selling products in 

2004

2) indirect savings arising from PT: 

The full market for parallel imports

Areas are characterized 

by much PT, meaning 

that findings are 

significant

Ganslandt and 
Maskus, 2004 1994-1998 Sweden

The 50 molecules (ATC-codes) 

with the highest sales values, 

yielding 164 different products Nothing explicitly stated

Kanavos, et al., 
2004* 1997-2002

UK, Germany, 

Sweden, Denmark, 

the Netherlands and 

Norway

19 products from 6 ATC-codes 

(Proton pump inhibitors, statins, 

ACE I inhibitors, ACE II inhibitors, 

SSRIs and atypical psychotics)

The 6 ATC-codes 

provide a large number 

of high-volume and high-

price products

Poget, 2008 2000-2004

Denmark, Sweden, 

Switzerland

The 25 top-selling products in 

Denmark and their direct 

competitors. Nothing explicitly stated

West and 
Mahon, 2003 1997-2002

UK, Germany, the 

Netherlands, 

Sweden, Denamrk

The top ten selling products and a 

random sample of 150 products Nothing explicitly stated

*Kanavos has subsequently conducted several other studies in collaboration w ith e.g. Costa-Font (2005) and 
Vandoros (2010) based on the same data set
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APPENDIX 8 – THE HIGHEST SELLING PD DRUGS 

The following ATC-codes have been provided by LIF (2011). They represent the highest 

selling PD drugs in 2010. 

1. A10AD05 

2. A10AE05 

3. B01AC07 

4. C10AA05 

5. C10AA07 

6. G04BD08 

7. G04BE03 

8. G04BE08 

9. J01DH02 

10. J02AX04 

11. J05AR03 

12. N05AH03 

13. N05AH04 

14. N05AX08 

15. N05AX12 

16. N06AB10 

17. N06DA02 

18. R03AK07 

19. R03BA02 

20. R03BB04 
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APPENDIX 9 – OVERVIEW OF SELECTED DRUGS 

# ATC-code Product name Main usage Active ingredient P - OM Name, OM 

P - 
Cheapest 
PD 

Name, 
Cheapest 
PD 

%Pdif., OM 
and 
cheapest 
PD 

Average 
P, all PDs 

%Pdif., 
OM and 
average 
PD 

No. 
of 
PDs 

1 A10AD05 NovoMix 30 FlexPen Diabetes Biphasic insulin aspart 
        
427.7  Novo Nordisk A/S          449.0  ORI -5.0% 449.0 -5.0% 1 

2 A10AE04 Lantus Diabetes Insulin glargine 
        
628.8  

Aventis Pharma 
Deutschland GmbH          628.8  ORI 0.0% 628.8 0.0% 1 

3 A10AE04 Lantus Optiset Diabetes Insulin glargine 
        
685.8  

Aventis Pharma 
Deutschland GmbH          720.0  ORI -5.0% 720.0 -5.0% 1 

4 A10AE04 Lantus Solo Star Diabetes Insulin glargine 
        
509.5  

Aventis Pharma 
Deutschland GmbH          530.0  ORI -4.0% 600.0 -17.8% 2 

5 A10AE05 Levemir Diabetes Insulin detemir 
        
618.1  Novo Nordisk A/S          630.0  ORI -1.9% 630.0 -1.9% 1 

6 A10BD08 Eucreas Type 2 Diabetes 
Vildagliptin, metformin 
hydrochloride 

     
1,594.7  

Novartis Europharm 
Ltd.       1,574.6  2C4 1.3% 1574.6 1.3% 1 

7 A10BD08 Eucreas Type 2 Diabetes 
Vildagliptin, metformin 
hydrochloride 

        
541.3  

Novartis Europharm 
Ltd.          521.2  2C4 3.7% 521.2 3.7% 1 

8 B01AB04 Fragmin 
Preventing 
blood clots Dalteparin sodium 

        
345.0  Pfizer ApS          327.7  EUP 5.0% 327.7 5.0% 1 

9 B01AB04 Fragmin 
Preventing 
blood clots Dalteparin sodium 

        
709.4  Pfizer ApS          689.2  EUP 2.8% 689.2 2.8% 1 

10 B01AB04 Fragmin 
Preventing 
blood clots Dalteparin sodium 

        
866.6  Pfizer ApS          824.0  EUP 4.9% 825.3 4.8% 2 

11 B01AB04 Fragmin 
Preventing 
blood clots Dalteparin sodium 

     
1,411.2  Pfizer ApS       1,391.0  EUP 1.4% 1391.0 1.4% 1 

12 B01AB04 Fragmin 
Preventing 
blood clots Dalteparin sodium 

        
580.3  Pfizer ApS          339.0  2C4 41.6% 389.0 33.0% 2 

13 B01AB04 Fragmin 
Preventing 
blood clots Dalteparin sodium 

        
723.4  Pfizer ApS          641.0  2C4 11.4% 660.5 8.7% 2 

14 B01AB04 Fragmin 
Preventing 
blood clots Dalteparin sodium 

        
866.6  Pfizer ApS          783.0  2C4 9.6% 803.5 7.3% 2 

15 B01AB04 Fragmin 
Preventing 
blood clots Dalteparin sodium 

     
1,038.4  Pfizer ApS          954.0  2C4 8.1% 974.5 6.2% 2 

16 B01AC07 Persantin 
Preventing 
blood clots Dipyridamole 

        
118.0  

Boehringer 
Ingelheim Int. GmbH            89.3  ORI 24.3% 109.7 7.1% 6 
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17 B01AC07 Persantin Retard 
Preventing 
blood clots Dipyridamole 

        
117.5  

Boehringer 
Ingelheim Int. GmbH          116.0  EUP 1.3% 133.1 -13.3% 7 

18 C01EB15 Vastarel 

Menières and 
Ischaemic heart 
disease Trimetazidin 

          
66.1  

Les Laboratoires 
Servier            75.9  EUP -14.8% 98.0 -48.2% 2 

19 C03DA04 Inspra 

Heart failure 
after a heart 
attack Eplerenone 

        
761.3  Pfizer ApS          720.0  EUP 5.4% 739.9 2.8% 4 

20 C03DA04 Inspra 

Heart failure 
after a heart 
attack Eplerenone 

     
2,457.8  Pfizer ApS       2,354.0  SGP 4.2% 2357.5 4.1% 2 

21 C03DA04 Inspra 

Heart failure 
after a heart 
attack Eplerenone 

        
746.9  Pfizer ApS          726.8  2C4 2.7% 726.8 2.7% 1 

22 C05AA01 Proctosedyl Haemorrhoids 
Cinchocaine hydrochloride, 
hydrocortisone 

        
170.4  

Sanofi-Aventis 
Denmark A/S          179.9  2C4 -5.5% 180.9 -6.2% 2 

23 C09CA06 Atacand, Amis 
High blood 
pressure Candesartancilexetil 

        
696.7  AstraZeneca A/S          530.6  PCD 23.8% 

         
530.6  23.8% 1 

24 C09CA06 Atacand, Amis 
High blood 
pressure Candesartancilexetil 

        
863.6  AstraZeneca A/S          824.3  PCD 4.5% 

         
826.5  4.3% 2 

25 C09CA06 Atacand, Amis 
High blood 
pressure Candesartancilexetil 

        
279.2  AstraZeneca A/S          251.8  PCD 9.8% 

         
251.8  9.8% 1 

26 C09CA06 Atacand, Amis 
High blood 
pressure Candesartancilexetil 

        
459.6  AstraZeneca A/S          381.5  PCD 17.0% 

         
390.6  15.0% 3 

27 C09CA06 Atacand, Amis 
High blood 
pressure Candesartancilexetil 

        
146.2  AstraZeneca A/S          129.7  PCD 11.3% 

         
132.6  9.3% 2 

28 C09CA06 Atacand, Amis 
High blood 
pressure Candesartancilexetil 

        
548.9  AstraZeneca A/S          395.3  PCD 28.0% 

         
467.0  14.9% 2 

29 C09CA06 Atacand, Amis 
High blood 
pressure Candesartancilexetil 

        
168.1  AstraZeneca A/S          141.9  PCD 15.6% 

         
142.8  15.1% 2 

30 C09DA04 CoAprovel 
High blood 
pressure 

Irbesartan, 
hydrochlorothiazide 

        
347.8  

Sanofi Pharma 
Bristol-Myers          333.2  PCD 4.2% 333.2 4.2% 1 

31 C09DA04 CoAprovel 
High blood 
pressure 

Irbesartan, 
hydrochlorothiazide 

     
1,207.3  

Sanofi Pharma 
Bristol-Myers          849.0  PAR 29.7% 939.6 22.2% 3 

32 C09DA04 CoAprovel 
High blood 
pressure 

Irbesartan, 
hydrochlorothiazide 

     
1,207.3  

Sanofi Pharma 
Bristol-Myers       1,008.6  ORI 16.5% 1008.6 16.5% 1 

33 C10AA05 
Lipitor, Tahor, Torvast 
and Zarator 

High blood 
pressure Atorvastatin 

     
1,484.4  Pfizer ApS          489.8  2C4 67.0% 590.8 60.2% 9 

34 C10AA05 
Lipitor, Tahor, Torvast 
and Zarator 

High cholesterol 
levels Atorvastatin 

        
462.2  Pfizer ApS          187.5  2C4 59.4% 247.6 46.4% 7 

35 C10AA05 
Lipitor, Tahor, Torvast 
and Zarator 

High cholesterol 
levels Atorvastatin 

     
1,484.4  Pfizer ApS       1,099.5  ORI 25.9% 1185.2 20.2% 4 
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36 C10AA05 
Lipitor, Tahor, Torvast 
and Zarator 

High cholesterol 
levels Atorvastatin 

        
462.2  Pfizer ApS          374.4  PCD 19.0% 380.5 17.7% 3 

37 C10AA05 
Lipitor, Tahor, Torvast 
and Zarator 

High cholesterol 
levels Atorvastatin 

     
1,484.4  Pfizer ApS       1,246.4  SGP 16.0% 1322.3 10.9% 3 

38 C10AA05 
Lipitor, Tahor, Torvast 
and Zarator 

High cholesterol 
levels Atorvastatin 

        
462.2  Pfizer ApS          440.4  SGP 4.7% 440.4 4.7% 1 

39 C10AA05 
Lipitor, Tahor, Torvast 
and Zarator 

High cholesterol 
levels Atorvastatin 

     
1,484.4  Pfizer ApS       1,457.4  TNC 1.8% 1485.8 -0.1% 2 

40 C10AA07 Crestor 
High cholesterol 
levels Rosuvastatin calcium 

        
956.0  AstraZeneca A/S          867.3  2C4 9.3% 907.9 5.0% 4 

41 C10AA07 Crestor 
High cholesterol 
levels Rosuvastatin calcium 

        
273.8  AstraZeneca A/S          239.8  ORI 12.4% 244.4 10.7% 2 

42 C10AA07 Crestor 
High cholesterol 
levels Rosuvastatin calcium 

     
1,424.2  AstraZeneca A/S       1,306.1  2C4 8.3% 1339.8 5.9% 3 

43 C10AA07 Crestor & Simestat 
High cholesterol 
levels Rosuvastatin calcium 

        
411.3  AstraZeneca A/S          390.0  ORI 5.2% 391.9 4.7% 4 

44 C10AA07 Crestor 
High cholesterol 
levels Rosuvastatin calcium 

        
454.8  AstraZeneca A/S          440.0  2C4 3.2% 440.0 3.2% 1 

45 C10AA07 Crestor 
High cholesterol 
levels Rosuvastatin calcium 

     
1,535.6  AstraZeneca A/S       1,516.0  ORI 1.3% 1525.8 0.6% 2 

46 C10AA07 Crestor 
High cholesterol 
levels Rosuvastatin calcium 

        
936.9  AstraZeneca A/S          917.3  ORI 2.1% 917.3 2.1% 1 

47 C10AA07 Crestor 
High cholesterol 
levels Rosuvastatin calcium 

        
273.8  AstraZeneca A/S          229.0  ABA 16.3% 238.8 12.8% 3 

48 D06BA01 Flamazine Infections Silver sulfadiazine 
          
65.8  

T J Smith & Nephew 
Limited            60.7  2C4 7.7% 60.7 7.7% 1 

49 D07AD01 Clobex Psoriasis Clobetasolpropionat 
        
243.7  Galderma Nordic AB          231.2  EUP 5.1% 231.2 5.1% 1 

50 D07AD01 Dermovat 

Severe 
inflammatory 
skin disorders Clobetasol propionate 

        
150.0  

GlaxoSmithKline 
Pharma A/S          140.0  SGP 6.7% 140.0 6.7% 1 

51 D11AH01 Protopic 
Eczema (skin 
disease) Tacrolimus monohydrate 

        
374.4  

Astellas Pharma 
Europe B.V.          351.0  ORI & PAR 6.3% 351.0 6.3% 2 

52 D11AH01 Protopic 
Eczema (skin 
disease) Tacrolimus monohydrate 

        
705.9  

Astellas Pharma 
Europe B.V.          680.3  ORI & PAR 3.6% 680.3 3.6% 2 

53 G03AC08 Implanon Contraception Etonogestrel 
     
1,470.1  N.V. Organon       1,449.9  2C4 1.4% 1449.9 1.4% 2 

54 G03AD01 NorLevo 
Emergency 
contraception Levonorgestrel 

        
109.9  

Laboratoire HRA 
Pharma            99.0  2C4 9.9% 99.3 9.6% 2 
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55 G04BD08 Vesicare 
Urinary 
incontinence Solifenacin succinate 

     
1,585.6  Astellas Pharma A/S       1,363.9  PCD 14.0% 1418.3 10.5% 4 

56 G04BD08 Vesicare 
Urinary 
incontinence Solifenacin succinate 

        
543.5  Astellas Pharma A/S          489.1  PCD 10.0% 495.5 8.8% 2 

57 G04BD08 Vesicare 
Urinary 
incontinence Solifenacin succinate 

     
1,270.2  Astellas Pharma A/S       1,011.3  SGP 20.4% 1070.8 15.7% 5 

58 G04BD08 Vesicare 
Urinary 
incontinence Solifenacin succinate 

        
436.4  Astellas Pharma A/S          367.0  PAR 15.9% 372.4 14.7% 4 

59 G04BD11 TOVIAZ Incontinence Fesoterodine fumarate 
        
512.3  Pfizer Ltd          398.8  ORI 22.1% 399.2 22.1% 2 

60 G04BD11 TOVIAZ Incontinence Fesoterodine fumarate 
     
1,538.8  Pfizer Ltd       1,518.0  EUP 1.3% 1528.4 0.7% 2 

61 G04BD11 TOVIAZ Incontinence Fesoterodine fumarate 
        
512.3  Pfizer Ltd          469.0  EUP 8.4% 480.6 6.2% 2 

62 G04BD11 TOVIAZ Incontinence Fesoterodine fumarate 
     
1,538.8  Pfizer Ltd       1,336.0  EUP 13.2% 1404.7 8.7% 3 

63 G04BE03 Revatio 
Erectile 
dysfunction Sildenafil citrate 

     
8,417.4  

Pfizer Central 
Research       8,392.9  ABA 0.3% 8392.9 0.3% 1 

64 G04BE03 Viagra 
Erectile 
dysfunction Sildenafil citrate 

     
1,411.4  

Pfizer Central 
Research       1,133.2  PAR 19.7% 1145.3 18.9% 7 

65 G04BE03 Viagra 
Erectile 
dysfunction Sildenafil citrate 

        
470.0  

Pfizer Central 
Research          382.0  EUP 18.7% 385.1 18.1% 6 

66 G04BE03 Viagra 
Erectile 
dysfunction Sildenafil citrate 

        
470.0  

Pfizer Central 
Research          221.0  EUP 53.0% 277.0 41.1% 6 

67 G04BE03 Viagra 
Erectile 
dysfunction Sildenafil citrate 

     
1,411.4  

Pfizer Central 
Research          860.0  2C4 39.1% 922.2 34.7% 5 

68 G04BE03 Viagra 
Erectile 
dysfunction Sildenafil citrate 

        
285.7  

Pfizer Central 
Research          300.0  EUP -5.0% 318.7 -11.6% 5 

69 G04BE08 Cialis 
Erectile 
dysfunction Tadalafil 

        
489.6  

Eli Lilly Netherland 
B.V.          355.0  ABA 27.5% 370.9 24.2% 4 

70 G04BE08 Cialis 
Erectile 
dysfunction Tadalafil 

        
489.6  

Eli Lilly Netherland 
B.V.          421.3  SGP 13.9% 431.5 11.9% 5 

71 G04BE08 Cialis 
Erectile 
dysfunction Tadalafil 

        
982.6  

Eli Lilly Netherland 
B.V.          889.0  ABA 9.5% 923.9 6.0% 5 

72 G04BE08 Cialis 
Erectile 
dysfunction Tadalafil 

     
1,019.6  

Eli Lilly Netherland 
B.V.          875.0  EUP 14.2% 933.2 8.5% 4 

73 J01DD02 Fortum 
Bacterial 
infections Ceftazidime 

     
1,171.9  

GlaxoSmithKline 
Pharma A/S       1,045.8  EUP 10.8% 1045.8 10.8% 1 

74 M05BA06 Bonviva 
Postmenopausal 
osteoporosis Ibandronic acid 

     
1,113.0  

Roche Registration 
Limited       1,101.5  ORI 1.0% 

      
1,101.5  1.0% 1 
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75 M05BA06 Bonviva 
Postmenopausal 
osteoporosis Ibandronic acid 

        
368.4  

Roche Registration 
Limited          267.0  EUP 27.5% 

         
301.2  18.3% 4 

76 M05BA06 Bonviva 
Postmenopausal 
osteoporosis Ibandronic acid 

     
1,005.2  

Roche Registration 
Limited          739.0  ABA 26.5% 

         
803.0  20.1% 3 

77 M05BB03 Fosavance 
Postmenopausal 
osteoporosis 

Alendronic acid, 
colecalciferol 

     
1,398.2  

Merck Sharp & 
Dohme Ltd.       1,378.0  PAR 1.4% 1378.0 1.4% 1 

78 M05BB03 Fosavance 
Postmenopausal 
osteoporosis 

Alendronic acid, 
colecalciferol 

        
483.9  

Merck Sharp & 
Dohme Ltd.          441.0  2C4 8.9% 453.0 6.4% 2 

79 M05BX03 Protelos 
Postmenopausal 
osteoporosis Strontium ranelate 

        
435.5  

Les Laboratoires 
Servier          415.4  2C4 4.6% 

         
425.5  2.3% 2 

80 M05BX03 Protelos 
Postmenopausal 
osteoporosis Strontium ranelate 

     
1,278.0  

Les Laboratoires 
Servier       1,273.0  ORI 0.4% 

      
1,273.0  0.4% 1 

81 N03AE01 Rivotril Epilepsy Clonazepam 
          
76.6  Roche A/S            79.0  2C4 -3.2% 79.0 -3.2% 1 

82 N03AE01 Rivotril Epilepsy Clonazepam 
          
68.4  Roche A/S            69.7  2C4 -2.0% 69.7 -2.0% 1 

83 N03AF01 Tegretol Retard Epilepsy Carbamazepine 
          
80.0  

Novartis Healthcare 
A/S            74.9  2C4 6.3% 74.9 6.3% 1 

84 N03AX15 Zonegran Epilepsy Zonisamide 
     
1,602.8  Eisai Ltd.       1,275.0  2C4 20.5% 1297.5 19.0% 3 

85 N03AX15 Zonegran Epilepsy Zonisamide 
        
520.4  Eisai Ltd.          450.0  ORI 13.5% 465.1 10.6% 2 

86 N03AX15 Zonegran Epilepsy Zonisamide 
        
691.1  Eisai Ltd.          606.0  2C4 12.3% 643.0 7.0% 2 

87 N03AX16 Lyrica Epilepsy Pregabalin 1,070.2  
Pfizer Central 
Research          862.1  PCD 19.4% 890.0 16.8% 4 

88 N04BC05 Sifrol, Mirapexin 
Parkinson's 
disease Pramipexole 

     
2,096.6  

Boehringer 
Ingelheim Pharma 
GmbH       2,107.0  ORI -0.5% 2107.0 -0.5% 1 

89 N04BC05 Sifrol, Mirapexin 
Parkinson's 
disease Pramipexole 

        
438.8  

Boehringer 
Ingelheim Pharma 
GmbH          418.6  EUP 4.6% 418.6 4.6% 1 

90 N04BC05 Sifrol, Mirapexin 
Parkinson's 
disease Pramipexole 

     
2,990.0  

Boehringer 
Ingelheim Pharma 
GmbH       2,200.0  2C4 26.4% 2492.7 16.6% 3 

91 N04BC05 Sifrol, Mirapexin 
Parkinson's 
disease Pramipexole 

     
6,390.0  

Boehringer 
Ingelheim Pharma 
GmbH       4,997.0  2C4 21.8% 5510.7 13.8% 3 

92 N04BC05 Sifrol, Mirapexin 
Parkinson's 
disease Pramipexole 

   
10,390.
0  

Boehringer 
Ingelheim Pharma 
GmbH       9,695.0  2C4 6.7% 10291.5 0.9% 3 

93 N05AH03 Zyprexa Schizophrenia Olanzapine 
     
1,406.9  

Eli Lilly, Nederland 
B.V.       1,293.4  PCD 8.1% 1385.6 1.5% 4 
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94 N05AH03 Zyprexa Schizophrenia Olanzapine 
     
2,780.7  

Eli Lilly, Nederland 
B.V.       2,760.9  PCD 0.7% 2779.7 0.0% 4 

95 N05AH03 Zyprexa Schizophrenia Olanzapine 
     
2,242.8  

Eli Lilly, Nederland 
B.V.       2,218.4  PCD 1.1% 2241.6 0.1% 5 

96 N05AH03 Zyprexa Schizophrenia Olanzapine 
        
521.3  

Eli Lilly, Nederland 
B.V.          493.2  PCD 5.4% 512.8 1.6% 5 

97 N05AH03 Zyprexa Schizophrenia Olanzapine 
     
2,852.3  

Eli Lilly, Nederland 
B.V.       2,754.1  PCD 3.4% 2800.9 1.8% 4 

98 N05AH03 Zyprexa Schizophrenia Olanzapine 
        
715.0  

Eli Lilly, Nederland 
B.V.          696.6  PCD 2.6% 716.6 -0.2% 6 

99 N05AH03 Zyprexa Schizophrenia Olanzapine 
     
2,141.2  

Eli Lilly, Nederland 
B.V.       2,111.0  2C4 1.4% 2131.2 0.5% 4 

100 N05AH03 Zyprexa Velotab Schizophrenia Olanzapine 
     
1,607.8  

Eli Lilly, Nederland 
B.V.       1,264.5  ORI 21.3% 1357.9 15.5% 4 

101 N05AH03 Zyprexa Velotab Schizophrenia Olanzapine 
     
2,530.2  

Eli Lilly, Nederland 
B.V.       1,995.0  EUP 21.2% 2056.4 18.7% 4 

102 N05AH03 Zyprexa Velotab Schizophrenia Olanzapine 
     
3,207.9  

Eli Lilly, Nederland 
B.V.       2,455.0  PAR 23.5% 2558.9 20.2% 5 

103 N05AH03 Zyprexa Velotab Schizophrenia Olanzapine 
        
819.9  

Eli Lilly, Nederland 
B.V.          574.5  ORI 29.9% 647.8 21.0% 4 

104 N05AH04 Seroquel Schizophrenia Quetiapine fumarate 
     
1,571.1  AstraZeneca A/S       1,560.0  ABA 0.7% 1570.0 0.1% 2 

105 N05AH04 Seroquel Schizophrenia Quetiapine fumarate 
        
700.9  AstraZeneca A/S          722.0  ORI -3.0% 722.0 -3.0% 1 

106 N05AH04 Seroquel Schizophrenia Quetiapine fumarate 
     
3,606.1  AstraZeneca A/S       3,625.0  ORI -0.5% 3625.0 -0.5% 1 

107 N05AH04 Seroquel Schizophrenia Quetiapine fumarate 
     
1,089.1  AstraZeneca A/S       1,081.8  PCD 0.7% 1088.4 0.1% 2 

108 N05AH04 

Seroquel Prolong, Alzen 
SR, Seroquel SE, 
Seroquel XR Schizophrenia Quetiapine fumarate 

     
1,310.2  AstraZeneca A/S       1,335.0  ORI -1.9% 1335.0 -1.9% 2 

109 N05AH04 

Seroquel Prolong, Alzen 
SR, Seroquel SE, 
Seroquel XR Schizophrenia Quetiapine fumarate 

     
2,314.7  AstraZeneca A/S       2,314.7  ORI 0.0% 2314.7 0.0% 2 

110 N05AH04 

Seroquel Prolong, Alzen 
SR, Seroquel SE, 
Seroquel XR Schizophrenia Quetiapine fumarate 

     
3,606.1  AstraZeneca A/S       3,601.7  PCD 0.1% 3607.2 0.0% 3 

111 N05AH04 

Seroquel Prolong, Alzen 
SR, Seroquel SE, 
Seroquel XR Schizophrenia Quetiapine fumarate 

     
4,621.8  AstraZeneca A/S       4,642.0  ORI -0.4% 4642.0 -0.4% 2 
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112 N05AX12 Abilify Schizophrenia Aripiprazole 
     
1,301.8  

Otsuka 
Pharmaceutical 
Europe Ltd       1,195.0  ABA 8.2% 1233.2 5.3% 5 

113 N05AX12 Abilify Schizophrenia Aripiprazole 
     
2,595.9  

Otsuka 
Pharmaceutical 
Europe Ltd       2,495.0  PCD 3.9% 2511.3 3.3% 3 

114 N05AX12 Abilify Schizophrenia Aripiprazole 
     
1,301.8  

Otsuka 
Pharmaceutical 
Europe Ltd       1,180.0  2C4 9.4% 1193.1 8.3% 5 

115 N05AX12 Abilify Schizophrenia Aripiprazole 
     
2,595.9  

Otsuka 
Pharmaceutical 
Europe Ltd       2,301.3  PAR 11.4% 2332.4 10.2% 4 

116 N05AX12 Abilify Schizophrenia Aripiprazole 
     
4,444.4  

Otsuka 
Pharmaceutical 
Europe Ltd       4,444.5  EUP 0.0% 4447.3 -0.1% 2 

117 N05AX12 Abilify Schizophrenia Aripiprazole 
     
1,301.8  

Otsuka 
Pharmaceutical 
Europe Ltd       1,242.0  ABA 4.6% 1268.2 2.6% 3 

118 N05AX12 Abilify Schizophrenia Aripiprazole 
     
2,595.9  

Otsuka 
Pharmaceutical 
Europe Ltd       2,554.7  PCD 1.6% 2565.2 1.2% 2 

119 N05AX12 Abilify Schizophrenia Aripiprazole 
        
187.7  

Otsuka 
Pharmaceuticals 
Europe          212.1  ORI -13.0% 212.1 -13.0% 1 

120 N05AX13 Invega Schizophrenia Paliperidone 
     
1,272.2  

Janssen-Cilag 
International NV       1,099.0  2C4 13.6% 1165.4 8.4% 2 

121 N05AX13 Invega Schizophrenia Paliperidone 
     
2,130.8  

Janssen-Cilag 
International NV       1,545.0  2C4 27.5% 1545.8 27.5% 2 

122 N05BB01 Atarax Itching Hydroxyzine hydrochloride 
        
125.5  UCB Nordic A/S          119.2  EUP 5.1% 119.2 5.1% 1 

123 N06DA02 Aricept & Memac 
Alzheimer's 
disease Donepezil hydrochloride 

     
1,163.9  Pfizer ApS       1,037.0  ORI 10.9% 1063.5 8.6% 4 

124 N06DA02 Aricept & Memac 
Alzheimer's 
disease Donepezil hydrochloride 

     
3,927.2  Pfizer ApS       3,656.0  PAR 6.9% 3714.9 5.4% 5 

125 N06DA02 Aricept & Memac 
Alzheimer's 
disease Donepezil hydrochloride 

        
965.4  Pfizer ApS          760.3  PAR 21.3% 760.3 21.2% 3 

126 N06DA02 Aricept & Memac 
Alzheimer's 
disease Donepezil hydrochloride 

     
3,355.2  Pfizer ApS       2,639.0  PAR 21.3% 2664.6 20.6% 4 

127 N06DX01 Ebixa 
Alzheimer's 
disease Memantine hydrochloride 

     
1,775.2  H. Lundbeck A/S       1,749.0  ABA 1.5% 

  
1,752.0  1.3% 2 

128 N06DX01 Ebixa 
Alzheimer's 
disease Memantine hydrochloride 

        
581.5  H. Lundbeck A/S          461.5  ORI 20.6% 

         
466.7  19.7% 2 

129 N06DX01 Ebixa 
Alzheimer's 
disease Memantine hydrochloride 

     
1,155.4  H. Lundbeck A/S       1,094.0  2C4 5.3% 

      
1,104.0  4.4% 2 
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130 N06DX01 Ebixa 
Alzheimer's 
disease Memantine hydrochloride 

     
3,472.0  H. Lundbeck A/S       3,383.0  2C4 2.6% 

      
3,403.0  2.0% 3 

131 N06AX18 Edronax Depression Reboxetine 
        
295.9  Pfizer ApS          295.8  PAR 0.0% 325.4 -10.0% 2 

132 N06AX21 Cymbalta Depression Duloxetine hydrochloride 
        
424.9  

Eli Lilly Netherland 
B.V.          414.5  PCD 2.4% 426.1 -0.3% 4 

133 N06AX21 Cymbalta & Xeristar Depression Duloxetine hydrochloride 
     
1,465.7  

Eli Lilly Netherland 
B.V.       1,465.7  ORI 0.0% 1465.7 0.0% 1 

134 R03AK06 Seretide Asthma 
Salmeterol, fluticasone 
propionate 

        
784.3  

GlaxoSmithKline 
Pharma A/S          774.3  2C4 1.3% 784.6 0.0% 2 

135 R03AK06 Seretide Asthma 
Salmeterol, fluticasone 
propionate 

        
526.5  

GlaxoSmithKline 
Pharma A/S          525.8  2C4 0.1% 525.8 0.1% 1 

136 R03AK06 
Seretide/Seretide 
Diskus Asthma 

Salmeterol, fluticasone 
propionate 

        
303.5  

GlaxoSmithKline 
Pharma A/S          350.0  2C4 -15.3% 350.0 -15.3% 1 

137 R03AK06 
Seretide/Seretide 
Diskus Asthma 

Salmeterol, fluticasone 
propionate 

        
305.0  

GlaxoSmithKline 
Pharma A/S          286.1  SGP 6.2% 353.1 -15.8% 2 

138 R03AK07 
Symbicort/Assieme 
Forte Turbuhaler Asthma 

Budesonide, formoterol 
fumarate 

     
1,851.4  AstraZeneca A/S       1,825.0  TNC 1.4% 1842.0 0.5% 6 

139 R03AK07 
Symbicort/Rilast Forte 
Turbuhaler Asthma 

Budesonide, formoterol 
fumarate 

        
622.2  AstraZeneca A/S          600.0  2C4 3.6% 619.1 0.5% 8 

140 R03AK07 
Symbicort/Assieme/Rila
st Mite Turbuhaler Asthma 

Budesonide, formoterol 
fumarate 

        
541.1  AstraZeneca A/S          406.0  ORI 25.0% 454.6 16.0% 5 

141 R03AK07 
Symbicort/Rilast 
Turbuhaler/Sinestic Asthma 

Budesonide, formoterol 
fumarate 

        
613.0  AstraZeneca A/S          517.6  PAR 15.6% 545.8 11.0% 9 

142 R03AK07 Symbicort Turbuhaler Asthma 
Budesonide, formoterol 
fumarate 

     
1,823.5  AstraZeneca A/S       1,736.9  PCD 4.8% 1769.8 2.9% 3 

143 R03BA02 
Spirocort/Pulmicort 
Turbuhaler Asthma Budesonide 

        
478.3  AstraZeneca A/S          355.0  ABA 25.8% 381.4 20.3% 7 

144 R03BA02 
Spirocort/Pulmicort 
Turbuhaler Asthma Budesonide 

        
258.7  AstraZeneca A/S          245.2  2C4 5.2% 245.2 5.2% 1 

145 R03BA02 
Spirocort/Pulmicort 
Turbuhaler Asthma Budesonide 

        
229.4  AstraZeneca A/S          196.2  SGP 14.5% 214.3 6.6% 3 

146 R03BA02 
Spirocort/Pulmicort 
Turbuhaler Asthma Budesonide 

        
448.3  AstraZeneca A/S          405.0  PCD 9.6% 424.5 5.3% 5 

147 R03BA02 
Spirocort/Pulmicort 
Turbuhaler Asthma Budesonide 

        
872.3  AstraZeneca A/S          700.0  PAR 19.7% 763.4 12.5% 5 

148 R03BA05 Flixotide, flutide Asthma Fluticasone propionate 
        
253.6  

GlaxoSmithKline 
Pharma A/S          265.5  ORI -4.7% 

         
265.5  -4.7% 1 

149 R03BA05 Flixotide, flutide Asthma Fluticasone propionate 
        
202.1  

GlaxoSmithKline 
Pharma A/S          196.2  PCD 2.9% 

         
198.0  2.0% 2 

150 R03BA05 Flixotide, flutide Asthma Fluticasone propionate 
        
468.8  

GlaxoSmithKline 
Pharma A/S          465.0  ORI 0.8% 

        
465.0  0.8% 1 
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151 R03BA05 Flixotide, flutide Asthma Fluticasone propionate 
        
303.0  

GlaxoSmithKline 
Pharma A/S          306.0  SGP -1.0% 

         
306.7  -1.2% 2 

152 R03BB04 Spiriva 

Chronic 
obstructive 
airways disease 

Tiotropium bromide 
monohydrate 

        
409.5  

Boehringer 
Ingelheim Int. GmbH          408.0  ORI 0.4% 416.8 -1.8% 3 

153 R03BB04 Spiriva 

Chronic 
obstructive 
airways disease 

Tiotropium bromide 
monohydrate 

     
1,190.0  

Boehringer 
Ingelheim Int. GmbH       1,178.0  2C4 1.0% 1189.0 0.1% 4 

154 R03BB04 Spiriva 

Chronic 
obstructive 
airways disease 

Tiotropium bromide 
monohydrate 

        
420.0  

Boehringer 
Ingelheim Int. GmbH          420.0  PCD 0.0% 483.2 -15.1% 4 

155 R03BB04 Spiriva Respimat 

Chronic 
obstructive 
airways disease 

Tiotropium bromide 
monohydrate 

        
467.0  

Boehringer 
Ingelheim Int. GmbH          464.7  PCD 0.5% 522.7 -11.9% 4 

156 R03DC03 Singulair Asthma Montelukast 
     
1,106.2  

Merck Sharp & 
Dohme B.V.       1,100.0  ORI 0.6% 

      
1,100.0  0.6% 1 

157 S01CA01 Spersadex Comp. 
Eye 
inflammation 

Chloramphenicol 
Dexamethason 

          
93.1  

Novartis Healthcare 
A/S            88.0  ORI & 2C4 5.4% 88.0 5.4% 2 

158 S01CA01 Tobradex 

Eye 
inflammation 
after cataract 
surgery 

Dexamethasone, 
tobramycin 

          
91.3  Alcon Danmark A/S            74.0  2C4 19.0% 77.8 14.8% 3 

159 S01EE01 Xalatan 

Glaucoma 
(raised pressure 
within eyeball) Latanoprost 

        
212.8  Pfizer ApS          180.5  EUP 15.2% 182.8 14.1% 2 

160 S01EE01 Xalatan 

Glaucoma 
(raised pressure 
within eyeball) Latanoprost 

        
636.4  Pfizer ApS          582.0  ORI 8.5% 586.0 7.9% 2 

161 S01GX09 Opatanol Eye allergies Olopatadine hydrochloride 
        
258.6  

Alcon Laboratories 
(UK) Ltd.          245.1  2C4 5.2% 245.1 5.2% 1 

162 V03AC01 Desferal Iron overload Desferrioxamine mesylate 
        
756.1  

Novartis Healthcare 
A/S          736.0  PAR 2.7% 

         
736.0  2.7% 2 

Sources: Main Usage and Active Ingredient(s): Netdoctor (2011). Everything else: DKMA (2011a) and own calculations 
Comment: Spikes are included in the above prices and thus also in the %Pdifs . When several different drug names are stated in the same cell, this simply indicates that the drug in 
question is called several names (see appendix 10)   
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APPENDIX 10 – PREPARATION OF DATA 

Before being able to conduct any analysis on the sample, a few adjustments are needed: 

- Some drugs are named different things in different countries. These name differences 

must be identified, so that it is recognized that e.g. Atacand is equivalent to Amis 

- As already mentioned, package sizes within a range of +/-10% of each other are 

typically considered substitutes in DK. For comparison purposes, prices must naturally 

be standardized to account for this. For the products in which this is the case, prices 

have been standardized to the OM’s package size, meaning that e.g. prices for PD 

packages of 98 pills were divided by 98 and multiplied by 100, if the OM package size 

was 100 pills 
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APPENDIX 11 – PLAYER DESCRIPTION 

Eight different PDs are present in the sample. Brief facts are stated for each of these below. 

All financial numbers are in DKK thousands and from the most recent FYE available on July 

29
th

, 2011. The source for all companies is Greens (2011). 

Name of company: 2care4 ApS 
Founded in: 2005 

Gross profit: DKK 56,807 

Primary result: DKK 35,611 

Total assets: DKK 118,230 

Employees (if available): 35 

Company form: Limited Liability Company 

Website: www.2care4.dk 

Name of company: Abacus Medicine A/S 
Founded in: 2004 

Gross profit: DKK 24,976 

Primary result: DKK 7,996 

Total assets: DKK 48,154 

Employees (if available): 18 

Company form: Joint-stock company 

Website: www.abacusmedicine.com 

Name of company: EuroPharma.dk ApS 
Founded in: 1998 

Gross profit: DKK 24,555 

Primary result: DKK 16,584 

Total assets: DKK 97,798 

Employees (if available): 22 

Company form: Limited Liability Company 

Website: www.europharma.dk 

Name of company: Orifarm A/S 
Founded in: 2001 

Gross profit: DKK 26,992 

Primary result: DKK 4,107 

Total assets: DKK 145,272 

Employees (if available): 38 

Company form: Joint-stock company 

Website: www.orifarm.com 
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Name of company: Paranova Danmark A/S 
Founded in: 1996 

Gross profit: DKK 6,048 

Primary result: DKK 821 

Total assets: DKK 26,719 

Employees (if available): 6 

Company form: Joint-stock company 

Website: www.paranova.dk 

Name of company: PharmaCoDane ApS 
Founded in: 1990 

Gross profit: DKK 40,502 

Primary result: DKK 17,738 

Total assets: DKK 144,998 

Employees (if available): 26 

Company form: Limited Liability Company 

Website: www.pharmacodane.dk 

Name of company: SinGad Pharma ApS 
Founded in: 2003 

Gross profit: DKK 2,005 

Primary result: DKK -3,167 

Total assets: DKK 13,516 

Employees (if available): 16 

Company form: Limited Liability Company 

Website: www.singad.dk 

Name of company: Tabs’n Caps ApS 
Founded in: 2007 

Gross profit: DKK 9,684 

Primary result: DKK 6,264 

Total assets: DKK 47,523 

Employees (if available): 7 

Company form: Limited Liability Company 

Website: N/A 
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APPENDIX 12 – POPULATION AS CURRENTLY TRADING PD DRUGS 

 
Source: Own analysis based on DKMA (2011a) 

 

 
Source: Own analysis based on DKMA (2011a) 
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APPENDIX 13 – CALCULATING THE UPPER LIMIT LERNER INDEX 

Parallel Distributors’ Sales Price to Wholesalers in Denmark 

Pharmacies’ purchasing price (the AIP) is available through DKMA (2011a). The AIP is 

excluding VAT (DKMA, 2011d), which means that no adjustment must be made for this. The 

AIP does, however, include the wholesale margin. Since the wholesale margin is not 

regulated in DK, this can in theory fluctuate depending on the product, package, and strength. 

As mentioned earlier, OECD (2008) has estimated the average wholesale mark-up in 2007 to 

4% in DK. Assuming that wholesale mark-ups are relatively even across products, an 

adjustment of the AIPs provided by OMs and PDs is made, where an assumed wholesale 

mark-up of 4% is deducted from the AIPs. 

Although PDs typically source for shorter periods of time (Norstrand, interview, 2011), the 

average PD selling price from April 4
th

, 2011 to May 30
th

, 2011 (5 pricing periods) will be 

used in the calculations, in order to avoid the price in one period affecting the calculations. In 

line with the method used by Kanavos et al. (2004) I take the average in case there is more 

than one PD. As Kanavos et al. (2004) also notice, due to the relatively small Pdifs among 

PDs, this does not make a large difference after all. Naturally, I exclude spikes. 

Costs Incurred by Parallel Distributors 

In line with the study by Kanavos et al. (2004), PDs are assumed to be rational, profit 

maximizing agents, which mean that they attempt to source pharmaceuticals from the 

cheapest source possible. As it would be inefficient use of time to try to find prices for 

pharmaceuticals in all European countries, I have chosen a more restrictive approach. 

Specifically, I manually find data from the usual PT exporting countries. Kanavos & Costa-

Font (2005) find that the countries most likely to be parallel exporters are Greece, Spain, 

Italy, Portugal and France. For this reason, my analysis includes these countries. 

I only include prices for product packages that match precisely or closely enough to be 

considered substitutes in DK, which means that strengths are exactly matched, whereas a 10% 

allowance for package size is made. Prices for package sizes that are not an exact match (e.g. 

a package size of 28 vs. 30) are adjusted. This product matching combined with the fact that 

many countries only publish prices on reimbursable drugs, mean that it is only possible to 

identify prices for 106 of the 151 products in either one or more of Greece, Spain, Italy, 

Portugal, and France. Since it is only possible to find prices for 4 different products in Italy, 

Italy is excluded. This still leaves prices within 106 products. In total, Spain contributes with 
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prices for 64 products, Portugal with 69, France with 64 and Greece with 52. The distribution 

of the 151 products on the number of countries in which prices have been found is shown 

below. 

Source: Own analysis based on MedicPrix (2011), SFEE (2011), Infarmed (2011), Agemed (2011) 

 

Greece, Spain, Portugal, and France regulate their prices heavily and thus fix prices for 

specific periods. Historic prices are not publicly available for all countries. Therefore, it is 

possible to find data from all of the countries for one specific period only, which in my case is 

for April and May, 2011. This period matches the PD selling prices identified in the previous 

section. The prices publicly available in the exporting countries are typically ex-factory and/or 

end consumer prices. In order to obtain the wholesale sales price in these countries (which 

serves at the PDs’ sourcing costs), ex-factory prices are adjusted according to the regulated 

margins in each of these countries: 

 

Products; 45 Products; 35 Products; 21 Products; 28 Products; 22

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

The distribution of the 151 products on the number of countries in which prices 
have been found

No prices found Prices found in 1 country Prices found in 2 countries
Prices found in 3 countries Prices found in 4 countries

Country Wholesale mark-up Pharmacy mark-up

Fixed pharmacy fee, 
dispensing fee or 
prescription fee VAT Source

France

Regulated only for 

reimbursable 

medicines. 9.93% of ex-

factory price (ex VAT) 

to € 22.90, 6% between 

22.90 and 150 €, 2% 

between 150 € and 400 

€, and 0% beyond

Regulated only for 

reimbursable 

medicines. 26.1% of ex-

factory price up to € 

22.90, 10% between 

22.90 and 150 € and 

6% beyond

Only for reimbursable 

medicine. Flat fee of 

EUR 0.53 per box

2.1% for 

reimbursable 

and 5.5% for 

non-

reimbursable 

medicines 

(standard rate 

19.6%) 

LEEM (2010) 
and OECD 
(2008)

Greece

Fixed mark-up: 8.43% 

of ex-factory price for all 

pharmaceuticals. 

Fixed mark-up: 35% of 

wholesale price for all 

pharmaceuticals. -

9% (standard 

rate 18%)

PPRI (2007) 
in OECD 
(2008)

Portugal

Reimbursed medicines: 

6.87% of pharmacy 

retail price without VAT. 

Non-reimbursed: 8% of 

pharmacy retail price 

without VAT 

Reimbursed medicines: 

18.27% of pharmacy 

retail price without VAT. 

Non-reimbursed: 20% of 

pharmacy retail price 

without VAT -

5% (standard 

rate 19%)

ÖBIG (2006) 
in OECD 
(2008)

Spain

All Pharmaceuticals: 

7.6% margin for drugs 

costing < EUR 89.62 

and a fixed fee of EUR 

7.37 for drugs 

exceeding EUR 89.62

27.9% for generic drugs 

costing < EUR 89.62 

and a fixed fee of EUR 

37.53 for drugs 

exceeding EUR 89.62 -

4% (standard 

rate 16%)

ÖBIG (2006) 
in OECD 
(2008)
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APPENDIX 14 – THE ASSUMPTION OF A DOWNWARD-SLOPING DEMAND CURVE 

Many studies within IO spend considerable time on estimating demand curves, since demand 

curves and in particular the slope of the demand curves are often used in IO analyses. 

Estimating demand curves based on observed prices and quantities is difficult due to the 

interaction of supply and demand in these observations (Stock & Watson, 2007). Fortunately 

for this study, explicit demand curves will not be necessary. It is, however, important for the 

analyses whether we are dealing with goods represented by a normal demand curve, meaning 

one that is downward sloping. A downward sloping demand curve means that as prices 

increase, people’s demand for the good in question decreases, which means that demand is 

somewhat elastic with respect to price. If it is the case that demand for pharmaceuticals can be 

represented by a downward sloping demand curve, we can proceed with the conventional IO 

analyses.  

According to OECD (2008), consumer price elasticity is quite low for necessity goods, such 

as pharmaceuticals. Insurance, reimbursement and the separation of the person in charge of 

the purchasing decision from the person bearing the cost reduce price elasticity further. 

Several studies have been made into the price elasticity associated with pharmaceuticals, and 

although the estimates are low, they do result in downward sloping demand curves (Scherer, 

2000; Gemmil, Costa-Font & McGuire, 2007). 

OECD (2008) states that price regulation is a response to the low elasticities, which would 

otherwise lead to very high drug prices. The substitution rules in DK work to increase 

people’s price elasticity, since customers implicitly end up buying more of the lower priced 

drugs because pharmacies are obliged to dispense the lower priced drugs.  

In other words, we can safely continue the analyses assuming that demand is downward-

sloping. 
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APPENDIX 15 – DOMINANT FIRM MODEL DERIVATIONS 

The following is based on Ganslandt & Maskus (2004), who argue that OMs profit maximize 

based on a residual demand curve. 

Assume that: 

- demand in the PT importing country is given by: ;#�% = � − <� 

- PDs as a group are capacity constrained at X 

- OMs do not deter PT, which is as seen in reality, since PT occurs for all the products 

studied. Thus, we can safely assume that ��� ≥ ��>? 

Residual demand for the OM is given by: 

;�� = � − <��� − 1, @A�	��BC ≥ ��� ≥ ��>? 

OM revenue is: 

D����E��� = #� − <��� − 1%���, @A�	��BC ≥ ��� ≥ ��>? 

This results in marginal revenue of: 

FD�� =
GD����E���

G���
= � − 2<��� − 1, @A�	��BC ≥ ��� ≥ ��>? 

Since the OM profit maximizes as a monopoly on the residual demand curve, the OM sets 

FD�� =	FH��: 

� − 2<��� − 1 = FH��⇔� − 1 −FH�� = 2<���⇔ 

� − 1 −FH��
2<

= ��� 

A decrease in the capacity available to PDs will increase ���, and thereby also ��� due to 

PDs’ price-taking behavior. And vice versa for an increase in the capacity available. Changes 

in MCOM or the nature of demand (given by parameters a and b) will also change the 

equilibrium price. 
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APPENDIX 16 – PD AND OM PRICE CHANGE REGRESSIONS 

When regressing the periodic % price change for the PDs on the periodic % price change for 

the OMs, a correlation coefficient of 0.12 is found (with a positive and statistically significant 

slope coefficient), which means that when changes occur, they do go at least somewhat in the 

same direction.  

 
t-value for slope coefficient equal to zero: 12.947 

Source: Own analysis based on DKMA (2011a) 

 

The reason for the low correlation might be that the PDs react to OM price changes with a lag 

or the other way around.  

Two models incorporating lagged values are therefore tested. These are: 

Model A: %∆���,K = LM + L� ×%∆���,K � 

Model B: %∆���,K = LM + L� ×%∆���,K � 

Model A gives a correlation coefficient of 0.03, meaning that OMs do not react to PD price 

changes. See scatter plot below: 

y = 0,2312x - 0,0007
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t-value for slope coefficient equal to zero: 3.532 

Source: Own analysis based on DKMA (2011a) 

 

Model B, however, results in a correlation coefficient of 0.2, which is higher than the 

correlation when no lags are used: 

 
t-value for slope coefficient equal to 0: 20.747 

Source: Own analysis based on DKMA (2011a) 

 

Two OM outliers have been removed from the analysis, since both of these were app. 40 

standard deviations from the mean. 
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APPENDIX 17 – SPIKE ANALYSIS ON PRODUCT LEVEL 

As evident in the figure below, the % of periods in which there is minimum 1 spike differs 

highly from product to product: 

 
Source: Own analysis based on DKMA (2011a) 

 

When sorting the products from high to low % of periods with minimum 1 spike (as in the 

figure above) and plotting the no. of periods in which PDs and OMs are present, the picture 

looks like the following: 

 

As can be seen, it looks like the products with either very high % of periods with spikes or 

very low % of periods with spikes are characterized by few no. of periods with prices stated. 

To test whether this is the case, a probit model is tested (see explanation of this type of 

models in section  11.3.3 in the thesis). 

In the model, ‘1’ is assigned to the products with the % of periods with spikes being either 

higher than 20% or equal to 0%. As evident below, the probability of not being in this group 

is higher, if the product in question has a higher no. of periods with prices stated. Therefore it 

can be concluded that products with either a high or low (=0) % of spikes, are products where 

prices are only stated in a few periods. 
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Logistic Regression Results  

The LOGISTIC Procedure 

 

Model Information 

Data Set WORK.SORTTEMPTABLESORTED 

Response Variable High or low? 

Number of Response Levels 2 

Model binary probit 

Optimization Technique Fisher's scoring 

 

Number of Observations Read 148 

Number of Observations Used 148 

 

Response Profile 

Ordered 
Value High or low? 

Total 
Frequency 

1 0 78 

2 1 70 

 
Probability modeled is High or low?='0'. 

 

Model Convergence Status 

Convergence criterion (GCONV=1E-8) satisfied. 

 

Model Fit Statistics 

Criterion 
Intercept 

Only 

Intercept 
and 

Covariates 

AIC 206.739 190.301 

SC 209.736 196.296 

-2 Log L 204.739 186.301 

 

Testing Global Null Hypothesis: BETA=0 

Test Chi-Square DF Pr > ChiSq 

Likelihood Ratio 18.4375 1 <.0001 

Score 17.8638 1 <.0001 

Wald 17.6933 1 <.0001 

 

Analysis of Maximum Likelihood Estimates 

Parameter DF Estimate 
Standard 

Error 
Wald 

Chi-Square Pr > ChiSq 

Intercept 1 -0.8378 0.2392 12.2716 0.0005 

No. of periods 1 0.0110 0.00261 17.6933 <.0001 

 

Association of Predicted Probabilities 
and 

Observed Responses 

Percent Concordant 69.2 Somers' D 0.408 

Percent Discordant 28.5 Gamma 0.417 

Percent Tied 2.3 Tau-a 0.205 

Pairs 5460 c 0.704 
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APPENDIX 18 – FLUCTUATIONS IN SPIKES OVER TIME 

The figure below illustrates the development in the % of spikes for all OM and PD price 

combinations over time. As evident, this number fluctuates quite heavily over time.  

 
Comment: observations from period 05052008 are removed from the analysis, since only ~1/3 of the prices stated in the 

surrounding pricing periods were stated in this period. Phone calls to three different people within the DKMA did not reveal 

the cause for this deviation other than it being a mistake in DKMA’s data.  

Source: Own analysis based on DKMA (2011a) 

 

It could be argued that non-stationarity in the form of a slight upward trend in the % of PDs 

pricing above OMs is present. A quick graphical investigation of the autocorrelation plots 

(PACF and ACF) does, however, not indicate that there is any autocorrelation, since the ACF 

falls rather quickly and the PACF only has one significant spike. 

Regression Analysis with Autoregressive Errors  
The AUTOREG Procedure 

 

Ordinary Least Squares Estimates 
SSE 0.08263311 DFE 133 

MSE 0.0006213 Root MSE 0.02493 

SBC -605.24538 AIC -608.14322 

MAE 0.0190843 AICC -608.11292 

MAPE 84.4214699 Regress R-Square 0.0000 

Durbin-Watson 0.5364 Total R-Square 0.0000 
 

Variable DF Estimate Standard Error t Value 
Approx 
Pr > |t| 

Intercept 1 0.0411 0.002153 19.09 <.0001 
 

 

Generated by the SAS System ('Local', XP_PRO) on July 05, 2011 at 04:37:21 PM  
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APPENDIX 19 – CORRELATION MATRIX FOR CAPACITY INDICATORS 

Correlation matrix of capacity indicators 

X3: Among 
highest-
selling PD 
drugs? 

X1: # of 
PDs 
com-
peting 

X7: Ban of 
export of 
ATC at any 
point? 

X8: Ban of 
export of 
strength at 
any point? 

X2: PD 
MS 

X5: % of 
periods with 
at least one 
spike 

X3: Among highest-selling PD drugs? 1.00 0.50 0.06 0.04 0.45 0.03 

X1: # of PDs competing   1.00 -0.03 0.06 0.54 -0.03 

X7: Ban of export of ATC at any point?     1.00 0.86 -0.12 0.18 

X8: Ban of export of strength at any point?       1.00 0.01 0.03 

X2: PD MS         1.00 -0.27 

X5: % of periods with at least one spike           1.00 

 

Source: Own analysis based on DKMA (2011a, 2011b) 
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APPENDIX 20 – THE EXPLANATORY VARIABLES USED IN THE MODELS 

 

  

Name of variable Description

X1 # of PDs competing

The total number of PDs competing within the 

reimbursement group for all pricing periods available

X2 PD MS

The average PD market share over all pricing 

periods (where PT has occurred)

X3 Among highest-selling PT drugs

Dummy variable indicating whether the drug is 

among the highest selling PT drugs (1=yes)

X4 % of prices being spikes

The percentage of the total number of PD prices 

stated that can be considered spikes (for all pricing 

periods)

X5 % of periods with at least one spike

The percentage of the periods with PD and OM 

prices stated, where mininum one PD price has 

been considered a spike

X6 % periods with OM price changes

The percentage of the periods with PD and OM 

prices stated, where the OM has changed its prices

X7 Ban of export of ATC at any point

Dummy variable indicating whether export of the 

drug's ATC-code has been banned in Greece 

(1=yes)

X8 Ban of export of strength at any point

Dummy variable indicating whether export of the 

drug's ATC-code and strength has been banned in 

Greece (i.e. stricter than X7) (1=yes)

X9 Reimbursable product

Dummy variable indicating whether the product is 

reimbursable or not (1=yes)

X10 No. of periods w. PD and OM present

The total number of periods in which PDs and OMs 

are both present

X11 PD MS x # of PDs competing An interaction term for X1 and X2

X12 Price of drug ≤DKK100

Dummy variable indicating whether the price of the 

drug is ≤DKK100 (1=yes)

X13 Price of drug DKK100<P<DKK400

Dummy variable indicating whether the price of the 

drug is DKK100<P<DKK400 (1=yes)
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Miscellaneous Statistics 

Statistic Value Prob Label 

Normal Test 3.8230 0.1479 Pr > ChiSq 

 

The null hypothesis of normality is not rejected 

 

August, 2011 

Rikke Krause 
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APPENDIX 22 – RESIDUAL ANALYSIS FOR MULTIPLE REGRESSION NO. 9 

Heteroscedasticity test for regression number 9 performed on %Pdif: 

Linear Regression Results  

The MODEL Procedure 
 

Nonlinear 2SLS Summary of Residual Errors  
Equation DF Model DF Error SSE MSE Root MSE R-Square Adj R-Sq 
PDIF_Cheap 3 145 0.3646 0.00251 0.0501 0.4125 0.4044 

 

Nonlinear 2SLS Parameter Estimates  

Parameter Estimate Approx Std Err t Value 
Approx 
Pr > |t| 

b1 0.05657 0.0159 3.55 0.0005 

b2 0.036289 0.00855 4.25 <.0001 

b3 0.026915 0.00185 14.53 <.0001 
 

Number of Observations Statistics for System 

Used 148 Objective 0.0000639 

Missing 0 Objective*N 0.009452 
 

Heteroscedasticity Test 
Equation Test Statistic DF Pr > ChiSq Variables 

PDIF_Cheap White's Test 33.47 6 <.0001 Cross of all vars 

  Breusch-Pagan 23.64 1 <.0001 Pds_group*PD_MS, 1 
 

 

Generated by the SAS System ('Local', W32_VSPRO) on 17. juli 2011 at 04:22:46  
 

 

Both White’s Test and Breusch Pagan reject the null hypothesis of no heteroscedasticity 

(which means that homoscedasticity is rejected).  
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APPENDIX 23 – F-TEST FOR EQUALITY OF SLOPE COEFFICIENTS 

Linear Regression Results  

The REG Procedure 
 

Model: MODEL1 
 

Test 1 Results for Dependent Variable PDIF_Cheap 

Source DF 
Mean 

Square F Value Pr > F 
Numerator 1 0.00199 0.81 0.3702 

Denominator 144 0.00247     
 

 

Generated by the SAS System ('Local', W32_VSPRO) on 21. juli 2011 at 14:31:33  
 

 

As evident, the null hypothesis of equal coefficients is not rejected 
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APPENDIX 24 – DIVIDING THE DRUGS INTO AN EQUAL AND AN UNEQUAL 

VARIANCE GROUP 

In dividing the sample drugs into equal and unequal variance groups, several methods are 

possible. The fit of each method as a classification device has been evaluated by comparing 

the division of the drugs according to the method in question with graphs of PD and OM price 

developments over time. The method producing the best fit between the grouping according 

to a purely graphical investigation and the grouping according to the quantitative method is 

finally chosen as the right one. 

Method #1: T-test for significant relationship between OM and PD price changes 

Ideally, the drugs should be divided according to drugs with PD prices co-varying highly with 

OM prices and drugs with PD price changes occurring independently of OM price changes. In 

order to do this, periodic PD % price changes are regressed first of all on periodic OM % 

price changes, and secondly, as we have seen that PD price changes sometimes occur with a 

lag of one period, regressed on the lagged periodic OM % price change. The products with a 

statistically significant relationship between the two (measured by a p-value<0.1 for the slope 

coefficient being equal to zero) are classified as ‘equal var.’. This method is equivalent to 

classifying drugs with a positive correlation between OM and PD price changes as ‘equal 

var.’. This method results in 36 drugs in the equal var. group when using non-lagged OM 

price changes and 51 drugs in the equal var. group when using lagged OM price changes. 

This method is very sensitive to OM price changes occurring in the first 5-10 pricing periods 

where PT arises, meaning that if the OM initially lowers its price when PT arises but later 

keeps its prices fixed (which is quite often the case when looking at the data), a significant 

relationship between OM and PD price changes will be found. Furthermore, a statistically 

significant relationship between the two variables does not mean that price changes are 

synchronized for the products in question (as they should be), as R
2
s of down to 0.02 can be 

found among the drugs with statistically significant slopes. This method does identify some of 

the right drugs, but it is not restrictive enough, since too many drugs are identified as being 

among the severely capacity constrained. Examples of the method’s poor fit are illustrated 

below, where PD and OM price indices for drugs with statistically significant slope 

coefficients have been inserted. These drugs are according to the t-test method classified as 

equal var. drugs, but as evident, this does not seem right. 
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Method #2: F-test for equal variance 

Another method for dividing the data is to group drugs with PD price variance equal to OM 

price variance together in the equal var. group. Many texts and different kinds of software 

recommend an F-test for this (Agresti & Franklin, 2007). 39 products are found to be in the 

‘equal var.’ group when testing whether equal price variance cannot be rejected (at 10% 

level). However, according to Agresti & Franklin (2007) the F-test is not robust and it 

performs poorly if the two groups do not have normal distributions. For the same reason, the 

F-test is, according to the two authors, not recommended by statisticians in general. The 

graphs below contain the price developments for some of the products placed in the equal var. 

group by the quantitative test, and again, these products should not be placed in the equal var. 

group according to a graphical inspection. 
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Method #3: 99% Confidence Intervals for OM price variance 

A third method for dividing the drugs is the following:  

Calculate the % of the total number of periods in which both an OM and at least one PD are 

present, where the OM has changed its prices. This % is seen as a measure of the variability in 

OM prices. Construct a confidence interval (CI) for this %. If the % of the periods where PDs 

have changed their prices falls within this CI, classify the drug as an equal var. drug.  

For product no. 148, for example, the OM has changed its prices in ~10% of the 82 periods in 

which both an OM and at least one PD were present. The resulting 99% CI for the periods 

with price changes is [3.48%;17.03%]. The PDs have changed their prices in 11.5% of the 

periods, so in this case, product no. 148 would be classified as an equal var. drug. The price 

development for this product is illustrated below, and as evident, this seems to fit well. The 

two methods discussed above did not classify this drug in the equal var. group. 
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Using this method, 25 drugs are placed in the equal var. group. 

For the 25 drugs in this group, no examples of drugs that do not belong in the group arise 

from the graphical investigation. There are, however, some examples of additional drugs that 

would most likely have been included by only taking the graphical investigation. 

The reason for the superior performance of this method relative to the two previously 

discussed is that this method does not classify drugs as ‘equal var.’ just because of some 

pricing periods where OM and PD prices change simultaneously. This method instead takes 

into account the entire period where PDs and OMs are present.  
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APPENDIX 25 – THE RELATIONSHIP BETWEEN OM PRICE CHANGES AND THE 

UNEQUAL VARIANCE GROUP 

The reason for why a higher % of periods with OM price changes leads to a lower probability 

of being in the unequal variance group is that OM drugs with high price variance have wider 

99% confidence intervals, as these tend to have fewer observations. This can be seen in the 

scatter plot below, which shows OM price variance relative to the breadth of the 99% 

confidence interval. This means that the PD drugs characterized by high OM price variance 

tend to have been placed in the equal variance group, because these drugs have wider CIs.  

 

When the outlier that can be detected above is removed, a similar relationship is still found: 
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APPENDIX 26 – RESIDUAL ANALYSIS FOR THE TWO GROUPS USING REGRESSION 

NO. 6 

The following shows two different Jarque-Bera tests; one for the equal var. group and one for 

the unequal var. group. As evident, the normality assumption cannot be rejected for either of 

the groups. 

06-11Price var within 99%=0  

 

Ordinary Least Squares Estimates 
SSE 1.87030454 DFE 117 

MSE 0.01599 Root MSE 0.12643 

SBC -136.95623 AIC -153.82934 

MAE 0.100558 AICC -153.1052 

MAPE 18.8947369 Regress R-Square 0.6153 

Durbin-Watson 1.6340 Total R-Square 0.6153 

 

Miscellaneous Statistics 
Statistic Value Prob Label 

Normal Test 0.6843 0.7102 Pr > ChiSq 

 

06-11Price var within 99%=1  

 

Ordinary Least Squares Estimates 
SSE 0.08349588 DFE 19 

MSE 0.00439 Root MSE 0.06629 

SBC -52.285663 AIC -59.598918 

MAE 0.04420718 AICC -54.932252 

MAPE 19.1407497 Regress R-Square 0.8658 

Durbin-Watson 1.4557 Total R-Square 0.8658 

 

Miscellaneous Statistics 
Statistic Value Prob Label 

Normal Test 1.6044 0.4483 Pr > ChiSq 
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APPENDIX 27 – THE RELATIONSHIP BETWEEN %PDIFS AND PRICE VARIABILITY 

According to the model developed, drugs under severe capacity constraints should be 

characterized by low price variability. As a consequence of this, we would also expect to see 

lower %Pdifs between PD and OM drugs for these, whereas for drugs characterized by loose 

capacity constraints, we would expect higher variability in prices and higher %Pdifs. As can be 

seen below, this is exactly the relationship found when regressing the historic %Pdif between 

OMs and PDs on the % of periods in which PDs have changed prices. A correlation 

coefficient of 0.48 and an R
2 

of 0.18 are found along with a statistical significant positive 

slope. 

 
Source: Own analysis based on DKMA (2011a) 

y = 0,1059x + 0,0104
R² = 0,1754
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APPENDIX 28 – RESIDUAL ANALYSIS FOR

REGRESSION NO. 9 

As evident from the scatter plots below, which plot the interaction term against the dependent 

variable, the residuals from regression model no. 9, and the squared residuals, respectively, 

there is no obvious relationship between the residuals and the interaction term.
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ESIDUAL ANALYSIS FOR EQUAL VAR. 

As evident from the scatter plots below, which plot the interaction term against the dependent 

variable, the residuals from regression model no. 9, and the squared residuals, respectively, 

e is no obvious relationship between the residuals and the interaction term.
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 GROUP USING 

As evident from the scatter plots below, which plot the interaction term against the dependent 

variable, the residuals from regression model no. 9, and the squared residuals, respectively, 

e is no obvious relationship between the residuals and the interaction term. 
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APPENDIX 29 – POSSIBLE COUNTER-ARGUMENTS FOR THE STUDY 

CONDUCTED 

Critique point #1: OMs might be price competing sometimes 

I have argued for and presented evidence that OMs do not price compete with PDs since this 

is the relationship detected in the overall data. It might be, however, that OMs choose to 

compete with PDs for a small selection of drugs, which would be detectible when analyzing 

each drug individually. These drugs would most likely be the very most high-selling, so 

competing makes sense for the OM. This means that a third scenario should be added to the 

severely vs. loosely CC scenarios.  

In a study comprising more drugs it would most likely be possible to include this dimension 

as well, and thus construct three groups. In this study, however, not enough observations for 

this exist. 

Critique point #2: The definition of a spike is too restrictive 

Spikes have been defined to occur when the PDs’ prices are classified as group C prices when 

the OM price is a group A price. If this definition was made even stronger, to e.g. whenever 

PD prices are above OM prices, more spikes would be identified. This would make the price 

differences – and therefore direct savings from PT – larger.  

The definition of a spike utilized in this study has, however, been chosen since this definition 

means that pharmacies are forced to substitute away from the PD drug. 

Critique point #3: The way that model has been built makes it self-fulfilling 

“The model’s assumptions are based on a range of empirical observations, and the model is 

subsequently tested empirically. Therefore, the model is self-fulfilling and the PDs will always 

be found to behave rationally.” 

The above statement is incorrect, as the model’s assumptions are based on IO theory, overall 

assumptions related to the nature of capacity constraints and observations related to the 

characteristics of the market. Before testing the model, there are made no analyses what so 

ever of how capacity constraints affect Pdifs or price variability in real life. 


