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1 Abstract 


The subject of medicine pricing has received much attention due to new medicines being introduced 
 at record prices, as well as sudden price hikes of already marketed medicines, challenging medicine 
 budgets across the world. Denmark is no exception, as the costs of sourcing medicines for the Danish 
 public healthcare system have doubled from 2007 to 2017. In light of the recent introduction of the 
 Danish  Medicines  Council,  the  objective  of  this  paper  is  to  recommend  sustainable  policy 
 recommendations on the pricing of hospital medicines in the Danish public healthcare system. This 
 paper takes a holistic approach, considering payer affordability, patient access to medicines and the 
 effects on private pharmaceutical research and development simultaneously. This paper explores the 
 topic  through  an  analysis  of  the  Danish  public  healthcare  system,  where  five  challenges  were 
 identified. To solve the challenges, findings from primary research conducted through twenty expert 
 interviews were analyzed, along with an exploration of existing literature on three pricing models: 


value-based pricing, profit control and external reference pricing. The paper proposes seven specific 
recommendations based on the three pricing models. While no one model is perfect in insolation, this 
paper finds value-based pricing  to  be  the  most  sustainable model,  with profit control  and  external 
reference pricing only providing some niche uses.  
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2 Introduction 


The  price  of  medicines  is  a  topic  that  has  received  much  attention  over  the  last  few  years.  In  the 
 United States, the largest market for pharmaceuticals, rising costs of many medicines became a vocal 
 topic for the former presidential candidate Hillary Clinton during the 2016 election campaign (Reuters, 
 2016). Martin Shkreli became infamous as his company, Turing Pharmaceuticals, acquired the rights 
 to sell the medicine Daraprim, and subsequently raised prices abruptly from 13.50 USD to 750 USD 
 per pill, earning Shkreli the nickname “the most hated man in America” (Thomas and Swift, 2017). 


Canadian  pharmaceutical  company  Valeant  received  similar  attention  for  its  price  hikes,  with  its 
 pricing practices being dubbed as “predatory” by Clinton in a campaign ad (Mukherjee, 2016).  


Beyond sudden price hikes of already marketed medicines, new medicines are also being introduced 
 at record prices, challenging the budgets of payers across the world. As an example, the medicine 
 voretigene neparvovec-rzyl, marketed as Luxturna for the treatment of retinal dystrophy, costs 850 
 thousand  USD  (about  5.3  million  DKK)  per  year  (Kaltenboeck  and  Bach,  2018).  Being  unable  to 
 afford the latest medicines was previously reserved for developing countries, but recently, wealthy 
 developed countries have had to come to terms with the necessity of prioritizing medicines (Kieny, 
 2016).  


In Denmark, the topic of prioritizing medicines could aptly be described as having been inconsistent 
and contentious. As recent as during the 2015 parliamentary election debates, current prime minister 
Lars Løkke Rasmussen and then-candidate Helle Thorning Schmidt both stated during a debate that 
patients in the Danish healthcare system should be given access to all new medicines, no matter the 
cost  (Andersen,  2015).  However,  simultaneously  with  these  debates,  the  first  drafts  for  a  new 
medicine  prioritization  agency,  what  would  become  the  Danish  Medicines  Council,  were  being 
created.  The  Danish  Medicines  Council  was  introduced  on  January  1st,  2017  with  the  mission  of 
ensuring that new medicines in the hospital system are evaluated on the relationship between their 
efficacy and their cost. The Danish Medicines Council was introduced as a consequence of steadily 
rising costs of hospital medicines. In the ten years from 2007 to 2017, costs of sourcing medicines 
for the Danish public hospitals more than doubled at a growth of 110%, from approximately 4 billion 
to more almost 8.5 billion DKK. In the same period, the Danish GDP grew approximately 6% (EU-
oplysningen, 2017). Thus, the growth in hospital medicines costs cannot be sustained at the current 
rates in the long term.  



(10)The  unsustainable  growth  rates  raise  the  question  of  how  the  costs  of  hospital  medicines  can  be 
 constrained in the long term. Policy makers are faced with the question of how to balance access to 
 new  medicines  for  patients  with  the  burdens  of  the  rising  costs  of  new  and  existing  medicines. 


However,  these  decisions  cannot  be  made  in  isolation.  One  must  also  look  at  the  effect  of  these 
 decisions on the private pharmaceutical industry, which is responsible for investing in research and 
 development of new medicines.  


This  paper  aims  to  explore  different  methods  of  pricing  medicines.  A  holistic  approach  is  taken, 
 considering payer affordability, patient access to medicines and the effects on private pharmaceutical 
 research and development simultaneously. 


2.1 Problem statement and thesis outline 


The motivation for choosing this thesis topic comes from the topicality of the issue, as well as the 
 importance of finding a solution to the unsustainable growth in the costs of hospital in the Danish 
 public healthcare system. Thus, the following problem statement has been formulated: 


From the perspective of payers, what is the most sustainable model for  
 pricing hospital medicines in the Danish healthcare system? 


To  sufficiently  answer  the  problem  statement,  it  is  broken  down  into  four  research  questions. 


Combined, the answers to these four research questions aim to answer the problem statement. The 
 research questions are:  



1 
 SECTOR ANALYSIS  How are medicines introduced and priced in the Danish 
 public healthcare system? 


2 
 PROBLEM IDENTIFICATION 

What are the main challenges in the Danish public 
 healthcare system in pricing medicines, from the 
 perspective of payers? 



3 
 PRICING MODELS  What other medicine pricing models exist, and what are 
 the benefits and challenges associated with them? 


4 
 PROBLEM SOLVING  How can the challenges associated with pricing 

medicines in the Danish public healthcare be addressed? 



(11)The first research question investigates how medicines are introduced and priced in Denmark.  An 
 understanding  of  these  processes  is  necessary  in  order  to  analyze  potential  challenges  related  to 
 pricing medicines. A description of the processes involved in introducing a hospital medicine into the 
 Danish public healthcare system is presented in Chapter 6.  


The second research question looks at the main challenges in pricing medicines in the Danish public 
 healthcare system. The challenges are identified based on interviews with stakeholders in the industry, 
 as  well  as  with  this  paper’s  own  analysis  of  the  potential  issues  with  the  processes  described  in 
 Chapter 6. The main challenges are outlined in Chapter 7.  


The third research question presents and analyzes the different types of medicine pricing models that 
 are  used  in  Denmark  and  selected,  comparable  European  healthcare  systems.  The  reason  for  the 
 selection of the models that are analyzed is presented in Chapter 3. The medicine pricing models are 
 analyzed for their benefits and challenges. The rationale behind this research question is to gather 
 tools that may be used to solve the challenges that are identified in Chapter 7. The medicine pricing 
 models are presented and analyzed in Chapters 8, 9, and 10.  


The fourth and final research question aims to apply the selected medicine pricing models to solve 
 the identified challenges. Thus, this research question combines the medicine pricing models that are 
 presented in Chapters 8, 9, and 10 in order to solve the challenges identified in Chapter 7. The fourth 
 research question is answered in Chapter 11.  


Chapter  5  of  this  paper  does  not  pertain  to  any  specific  research  question  in  particular.  Rather,  it 
 presents  the  topics  of  patents,  price  discrimination  and  parallel  trade.  Because  these  topics  are  by 
 definition international, they are not directly part of the Danish healthcare system. Nonetheless, they 
 greatly influence the effect of different pricing models.  


2.2 Delimitation 


This  section  covers  the  delimitations  that  are  chosen  for  the  scope  of  the  paper.  The  delimitation 
covers the following aspects: First, the methods that are used to analyze the Danish public healthcare 
system in order to determine and regulate fair prices. Second, the geographic scope of the paper and 
its  analyses.  Third,  the  types  of  medicines  that  are  included  for  analysis.  Fourth,  the  temporal 
delimitation of the paper. Fifth, the scope of ethical considerations in the paper. 



(12)2.2.1 Methods to determine and regulate fair prices 


Regulators  face  two  distinct  challenges  when  it  comes  to  implementing  policies  on  fair  medicine 
 prices.  First,  they  must  find  a  way  to  determine  what  constitutes  a  fair  price.  Second,  they  must 
 implement policies that try to ensure that these prices are realized. When it comes to determining a 
 fair  price  for  a  medicine,  one  may  choose  between  any  number  of  approaches.  As outlined  in  the 
 problem statement, this paper focuses on models of pricing. Thus, the choice of policy approaches 
 that are analyzed in this paper are determined by the existing literature on models of pricing general 
 goods,  referred  to  in  this  paper  as  non-specific  pricing  models.  These  policies  are  used  to  both 
 determine what level of prices can be considered fair, but also to regulate prices.  


One  could  choose  to  utilize  any  number  of  policy  approaches  that  could  be  expected  to  influence 
 prices.  For  example,  changing  patent  legislation,  international  trade  laws,  laws  governing  parallel 
 trade  of  medicines  in  the  European  Union,  and  so  on.  However,  this  paper  limits  itself  to  policy 
 recommendations  that  can  be  implemented  within  the  existing  international  legal  and  political 
 framework.  It  is  hoped  that  such  a  delimitation  increases  the  likelihood  that  the  identified 
 recommendations can realistically be implemented. 


2.2.2 Geographic scope 


This paper analyzes the different models of pricing medicines in the Danish healthcare system. It is 
 argued  that  there  is  a  significant  amount  of  complexity  inherent  in  the  pricing  of  medicines  in 
 Denmark alone. For this reason, it is not considered feasible to analyze the many different medicine 
 pricing  systems  that  exist  across  multiple  countries,  as  this  would  require  taking  into  account  the 
 different political, economic and legal systems of every country. Instead, this paper focuses on a more 
 in-depth  analysis  of  the  Danish  healthcare  system.  An  international  context  to  the  thesis  topic  is 
 provided  by  incorporating  analyses  of  the  application  of  medicine  pricing  models  in  selected 
 European countries.  


2.2.3 Types of medicines 


There  are  two  types  of  medicine  that  make  up  the  total  cost  of  medicines  in  the  Danish  public 
 healthcare system. One type, which is at the core of this paper, is hospital medicines1. These include 
 medicines that are sold to and administered in hospitals. The other type, which is not covered by this 
 paper, is primary sector medicines2. These include medicines that are sold to patients at pharmacies 
        


1 Sometimes referred to as inpatient medicines in the literature 


2 Sometimes referred to as outpatient medicines in the literature 



(13)and which are taken at home by the patient. There are differences between hospital medicines and 
 primary sector medicines in many areas, including the process of cost-effectiveness evaluation (and 
 the evaluation metrics), their introduction into the healthcare system, existing price cap agreements, 
 and more. This paper chooses to exclude the primary sector medicines from its scope. This is done 
 for  two  reasons.  First,  the  historical  development  in  the  cost  of  medicines  is  only  challenging  for 
 hospital medicines. As depicted in Figure 2.1, the costs of sourcing medicines to the Danish hospital 
 system has risen an average of 7.7%3 per year over the last 10 years. In contrast, the costs of primary 
 sector medicines (through reimbursement to medicines sold in pharmacies) has declined an average 
 of 2.7%3 per year in the same time period.  


Figure 2.1: Medicine expenditures by sector 


Source: figure by author based on Albinus (2018) 


Thus, it is argued that there is not a significant challenge in terms of managing the costs of primary 
 sector medicines. The second reason is that, because of the many differences between the ways the 
 two types of medicines are priced, including primary sector medicines into the scope would add a 
 significant  amount  of  complexity  to  the  paper.  By  limiting  the  scope  to  the  hospital  sector,  it  is 
 possible to go into more depth with both description and analysis of the hospital sector.  


2.2.4 Temporal delimitation 


The topic of this thesis is rapidly evolving, especially given that the Danish Medicines Council has 
 only been in existence slightly more than a year at the time of writing (Medicinrådet, n.d.). Due to 
 time constraints, the research for this paper has been conducted over several months, alongside the 
 rapid  development  of  many  important  milestones,  including  discussions  on  the  Danish  Medicine 
        


3 Measured as the geometric mean, also referred to as compound annual growth rate (“CAGR”) in some literature  


2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017


8.000
 7.000


0
 5.000
 9.000


6.000
 DKK mn


Year
Hospital medicine
Primary sector medicine



(14)Council’s first disapproved medicine. Thus, certain developments may have been descoped from this 
 paper due to them occurring after the research period. Nonetheless, this is considered an unavoidable 
 challenge when writing about an issue that is so topical and rapidly evolving. Furthermore, a hard 
 stop on including any new literature released after May 1st 2018 is enforced.  


2.2.5 Ethical considerations 


The topic of pricing medicines is highly controversial, as it necessarily deals with the topic of putting 
 a monetary value on human health and wellbeing. Different theories of ethics could potentially be 
 applied to support analyses of different pricing approaches. However, this paper only briefly touches 
 upon  the  concepts  of  utilitarianism  and  economic  notions  of  equity,  and  in  these  cases  only  as  a 
 supporting argument for or against the applicability of a pricing model. This delimitation serves to 
 simplify the recommendations, as balancing the interests of payers, producers and patients in itself 
 presents a significant challenge. 


2.3 Definition of key concepts 


This paper uses some concepts, which may be interpreted broadly, in a very specific manner. Thus, a 
 definition of some of the key concepts applied in this paper is presented below. 


Non-specific pricing model: Non-specific pricing models are defined in this paper as any theoretical 
 model used by companies to determine what price to charge for a good or service. These models are 
 not specifically aimed at pricing medicines, but are generic in nature. 


Medicine pricing model: In the context of this paper, this term refers to any model of pricing used 
 to determine the price of a medicine. These models may be used by the pharmaceutical companies to 
 determine what price to charge, or it may be used by regulators to determine the amount of money 
 they are willing to pay for a medicine. 


Fair price: The concept of a fair price is, within economics, typically limited to study in the field of 
behavioral  economics,  and  is  highly  based  on  subjective  perceptions  (Rotemberg,  2011).  Besides 
issues of allocative inefficiencies (e.g. from imperfectly competitive markets or monopolies), prices 
are, in classic economics, generally not seen as “fair” or “unfair”, they are simply the product of the 
competitive forces of supply and demand (Cabral, 2000). However, in the realm of medicines, ethical 
considerations may complicate the concept of demand. As noted by the World Health Organization 
(WHO, 2017) at the 2017 Fair Pricing Forum, “[…] consumers may be prepared to pay whatever 
they can afford. A price that all patients can afford reflects the moral obligation to make medicines 



(15)available to everyone who has a need”. It is noteworthy that this discussion, while being especially 
 topical now, has been ongoing for the last few decades. Spinello (1992) noted that “beyond any doubt, 
 instances of questionable and excessive drug prices abound”, using the example of azidothymide, 
 which  was  priced  at  6,500  USD  per  year.  Even  adjusting  for  inflation4,  this  number  pales  in 
 comparison to recent examples of medicine pricing, at 850 thousand USD (Kaltenboeck and Bach, 
 2018).  


The necessity of medicinal prices to incentivize the research and development of new medicines is 
 highlighted  by  the  World  Health  Organization,  defining  a  fair  price  as  “one  that  is  affordable  for 
 health systems and patients and that at the same time provides sufficient market incentive for industry 
 to invest in innovation and the production of medicines” (WHO, n.d.). This argument is sometimes 
 used by the pharmaceutical industry in a questionable manner, arguing that price increases of generic 
 medicines may be used to fund future research, justifying large and immediate price increases by as 
 much  as  5,000%  (Allhoff,  2015).  In  addition,  the  pharmaceutical  has  historically  been  highly 
 profitable, with return on invested capital being higher than that of any other industry from 1995-
 2004 (Jiang and Koller, 2006). 


In  conclusion,  while  the  concept  of  a  fair  price  may  be  difficult  to  quantify,  this  paper  aligns  its 
 definition of a fair price with that of the World Health Organization. Thus, a fair price is one that 
 optimizes patient access, payer affordability, and incentives for continued investment in research and 
 development by the private pharmaceutical industry. Achieving such a fair price is the goal of the 
 sustainable pricing model that is sought after in this paper’s problem statement. 


Rationally containing costs: The concept of rationally containing costs is used in this paper to 
 mean regulating or limiting excessive prices. Excessive prices are those that grossly exceed the 
 concept of a fair price, as previously defined.   


       


4 6,500 USD in 1992 has the same buying power as 11,792 USD in 2018 (Bureau of Labor Statistics, n.d.) 
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3 Literature review 


This  chapter  describes  the  existing  literature  on  medicine  price  regulation  and  medicine  pricing 
 models. Section 3.1 first reviews existing literature on the topic of regulating medicine prices. A gap 
 in  literature, that  this  paper  seeks to fill,  is identified.  Furthermore, an  overview  of the  main  non-
 specific  pricing  models  is  presented,  and  their  links  to  medicine  pricing  models  are  described.  In 
 subsections 3.2, 3.3 and 3.4, the theoretical foundations of the non-specific pricing models, and their 
 analogous  medicine  pricing  models,  are  presented.  This  is  accompanied  by  an  overview  of  the 
 existing literature on the specific medicine pricing models. 


3.1 Literature on medicine price regulation 


Rising costs of medicines is a widely recognized challenge in the academic literature (Greene and 
 Padula, 2017; Alexander et al., 2017; Acosta et al.; 2006; Kaltenboeck and Bach, 2018). Significant 
 literature exists on the topic of managing the costs of medicines. Acosta et al. (2006) reviewed 18 
 studies covering the effect of introducing pricing policies and cost containment measures on the prices 
 and costs of medicines. The review article mostly covers studies focusing on reference pricing (both 
 internal  and  external),  but  note  that  additional  pricing  policies  exist,  including  profit  control.  The 
 authors found that reference pricing was generally an effective policy tool for reducing both prices 
 and costs, and for shifting patients to lower-cost medicines (Ibid.).  


In  a  more  recent  review,  Alexander  et  al.  (2017)  reviewed  22  peer-reviewed  articles  addressing 
 potential  solutions  for  managing  costs  in  the  United  States.  Because  this  paper  limits  its  focus  to 
 reviewing potential policy suggestions to the Danish public healthcare system, not all of the authors’ 


identified solutions can be considered relevant for this paper. The review article classifies potential 
solutions into five broad categories: reviewing the patent system, incentivizing new drug development, 
altering  pharmaceutical  regulation,  decreasing  market  demand,  and  developing  alternative  pricing 
policies. Given the delimitation of this paper, a specific interest is taken to the latter category. Ignoring 
the policy recommendations that are entirely specific to the US healthcare system, the pricing policy 
suggestions  can  be  classified  into  four  further  sub-categories:  value-based  pricing,  profit  control, 
external reference pricing, and price caps (Ibid.). This paper argues that the former three of these sub-
categories may be used to determine a fair price, whereas price caps are only useful for stabilizing 
prices once they are at a level that is assessed as appropriate (i.e., the level at which the price cap 
should be implemented must be determined by another method). 



(17)In a review of pharmaceutical regulation across 15 European countries, Panteli et al. (2016) found 
 that most European countries had some degree of price regulation policies, with only a minority of 
 countries  allowing  pharmaceutical  companies  to  price  freely.  The  authors  identified  three  main 
 pricing  strategies  that  were  employed  across  multiple  European  countries.  These  were  external 
 reference  pricing,  internal  reference  pricing,  and  value-based  pricing  (Ibid.).  They  also  note  the 
 special case of profit control in the United Kingdom.  


In another article, Carone, Schwierz and Xavier (2012) also analyzed cost-containment policies in 
 medicines across the entire European Union. The authors identified three main methods that may be 
 used to regulate prices: External reference pricing, internal reference pricing, and health-technology 
 assessments based on cost-effectiveness criteria, essentially a form of value-based pricing.  


Medicine pricing in the thirty member countries of the Organisation for Economic Co-operation and 
 Development  (“OECD”)  was  covered  in  2008  in  a  report  by  the  OECD  (OECD,  2008).  They 
 identified  three  main  methods  of  pricing  medicines:  External  reference  pricing,  internal  reference 
 pricing, and value-based pricing. Furthermore, they note that other medicine pricing methods include 
 profit control and risk-sharing agreements (Ibid.). Similar to price caps, this paper argues that risk-
 sharing agreements by themselves do not allow one to put a price on a medicine; rather, they may be 
 used as part of an agreement for a medicine whose price has already been established. Thus, it is not 
 considered a direct medicine pricing model. 


An  overview  of  the  identified  review  articles,  their  scope,  and  the  main  medicine  pricing  models 
 which  are  identified  as  being  relevant  for  this  paper  (based  on  the  delimitations  of  this  paper)  is 
 presented in Table 3.1. 


Based on the presented literature, a gap in the literature is identified. Existing literature largely focuses 
on either of two approaches. The first  approach consists of looking at a singular model of pricing 
medicines, either from a theoretical or simulated perspective, or applied to one or more healthcare 
systems. This focus typically presents detailed benefits and challenges of a singular pricing model, 
sometimes with empirical data on the implications of the model. The second focus is on cross-country 
comparisons  of  healthcare  systems,  which  deconstructs  the  components  of  medicine  pricing  in 
multiple countries. This focus typically provides an overview of country-based differences but offers 
little in-depth analysis of the implications of the individual pricing models. Thus, this paper aims to 
fill  the  gap  in  literature  by  providing  a  comprehensive  analysis  of  a  single  healthcare  system, 
Denmark, looking at multiple pricing models. To solidify the relevance of this paper, it is noted that 



(18)there is a lack of up-to-date analyses on the Danish healthcare system, given the recent introduction 
 of the Danish Medicines Council.  


Table 3.1 Overview of review articles on medicine pricing models 


Authors  Scope of study  Relevant medicine pricing models  
 Acosta et al. 


(2006) 


Review of reference pricing and other 
 pricing policies for medicines (18 studies 
 included in review) 


External reference pricing 
 Internal reference pricing 
 Profit control 


Alexander et al. 


(2017) 


Review of medicine cost-containment 
 policies (22 studies included in review) 


Value-based pricing 
 Profit control 


External reference pricing 
 Panteli et al. 


(2016) 


Review of pricing policies in 15 selected 
 European countries 


External reference pricing 
 Internal reference pricing 
 Value-based pricing 
 Profit control 
 Carone, 


Schwierz and 
 Xavier (2012) 


Review of medicine cost-containment 
 policies across the entire European 
 Union (28 Member States) 


External reference pricing 
 Internal reference pricing 


Value-based pricing (Health technology 
 assessments) 


OECD (2008)  Medicine pricing policies across the 
 OECD (30 member countries) 


External reference pricing 
 Internal reference pricing 
 Value-based pricing 
 Profit control 
 Source: table by authours (2018) based on chapter findings 


In alignment with the problem statement, non-specific pricing models constitute a point of departure 
 for the selection of medicine pricing models. Looking at pricing in this more generic context, Nagle, 
 Hogan and Zale (2013) outline three primary approaches when it comes to pricing a product. The first 
 approach, which is also the historically most common, involves basing the price of the product on the 
 cost of production, with an added margin to ensure the company earns some profit. This approach is 
 often referred to as cost-plus. The second approach is one based on pricing the product based on the 
 value that the product delivers to the customer, often referred to as value-based pricing. The third 
 approach  is  market-based  and  relies  on  pricing  the  product  relative  to  competitors’  products.  The 
 distinction between these three types of pricing approaches are in line with Hinterhuber (2004) and 
 Liozu (2017).  


This  paper  argues  that  for  each  of  these  three  identified  non-specific  pricing  models,  there  is  an 
analogous medicine pricing model. As listed in Table 3.1, it is apparent that the existing literature 
identifies four main medicine pricing models:  External reference pricing, internal reference pricing, 
value-based  pricing,  and  profit  control.  Furthermore,  there  are  two  methods  which  do  not  in 
themselves constitute a medicine pricing model, but which may be used as part of a sourcing contract: 



(19)risk-sharing  agreements  and  price  caps.  The  non-specific  pricing  models,  and  their  analogous 
 medicine pricing models, are listed in Table 3.2. 


Table 3.2 Comparison of non-specific pricing models and analogous medicine pricing models 
 Non-specific pricing model  Analogous medicine pricing model 


Cost-plus  Profit control 


Value-based  Value-based pricing, internal reference pricing 


Market-based  External reference pricing 


Source: table by authors (2018) based on chapter findings 


The following parts 3.2, 3.3, and 3.4 go through the three non-specific pricing models, outlining the 
 link between them and their equivalent medicine pricing models. Furthermore, the most significant 
 literature on each medicine pricing model is presented. 


3.2 Value-based 


3.2.1 The link between value-based pricing in general and in medicines 


The  most  obvious  connection  between  a  non-specific  pricing  model  and  the  equivalent  medicine 
 pricing model is that of value-based pricing, as the method is directly comparable. Multiple studies 
 suggest  utilizing  value-based  pricing  as  an  appropriate  policy  response  to  managing  costs  of  very 
 expensive medicines (Panteli et al., 2016; Porter, 2010; Kaltenboeck and Bach, 2018; Simoens, 2011; 


Jayadev and Stiglitz, 2009). Under value-based pricing, the price of a product (e.g. a medicine) is 
determined by the differentiation value that the product delivers to its consumers compared to the 
next-best competitive alternative (Nagle, Hogan and Zale, 2013). Thus, to set a price, a seller would 
begin  with  the  price  of  what  it  expects  the  consumers  to  perceive  as  the  next-best  competitive 
alternative to its product, and then add  or  detract  from this  the  differentiation value of its  product 
(Dholakia, 2016). The differentiation value may be positive or negative, or a combination of both. In 
the  case  of  medicines,  there  is  likely  to  exist  a  current  standard  treatment.  This  is  the  comparator 
medicine that health technology appraisal bodies will typically compare the new medicine to. The 
differentiation value can take many forms. It may be more (less) effective at treating the disease, it 
may have fewer (more) or less serious (more serious) side effects, or it may be more (less) convenient 
or comfortable for the patient to take the medicine or have it administered to them, all of which would 
generate positive (negative) differentiation value. Thus, under value-based pricing, a maximum limit 
for the price that the pharmaceutical company would expect its customers (e.g. a single-payer public 
government) to be willing to pay for its medicine can be described by the following formula: 
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where Pn_max is the maximum price of the new medicine, Pcomp is the price of the comparator medicine, 
 and VD is the sum of positive and negative differentiation value, stemming from the relative to the 
 comparator medicine.  


It  is  noted  that  multiple  studies  differentiate  between  internal  reference  pricing  and  value-based 
 pricing  (e.g.  Alexander  et  al.,  2017;  Panteli  et  al.,  2016).  Internal  reference  pricing  is  defined  by 
 Panteli et al. (2016) as “[determining] pharmaceutical prices based on marketed equivalent or similar 
 products within the country”, and by Acosta et al. (2006) as “using the price(s) of identical medicines 
 (ATC 5 level) or similar medicines (ATC 4 level) or therapeutically equivalent treatments within a 
 country to derive a benchmark or reference price for the purpose of setting or negotiating the price 
 or reimbursement of medicines in a given country”. This paper does not agree with the need for such 
 a distinction. Instead, it is argued that internal reference pricing is one specific application of value-
 based pricing. Using similar or identical medicines to benchmark prices is the exact same method that 
 is applied under value-based pricing when determining the next-best competitive alternative. If the 
 referenced medicine is identical (e.g. generic) or similar (in terms of efficacy and safety), then the 
 differentiation value is simply zero. Thus, this paper does not make an explicit distinction between 
 internal reference pricing and value-based pricing in from this point. 


3.2.2 Literature on value-based pricing in medicine 


The  concept  of  basing  the  price  of  a  medicine  on  its  value  has  largely  been  centered  around  the 
concept  of  measuring  cost-effectiveness  using  so-called  quality-adjusted  life  years  (QALY).  The 
foundation of this approach was presented by Fanshel and Bush (1970). In their seminal paper, they 
develop  an  operational  definition  of  health,  “based  on  one’s  ability  to  carry  on  the  usual  daily 
activities  appropriate  to  social  roles”.  This  theoretical  foundation  was  further  developed  in  a 
milestone paper by Weinstein and Stason (1977), where they first introduce the concept of quality-
adjusted  life  years  as  a  measure  of  the  benefits  of  a  medical  intervention.  The  concept  relies  on 
quantifying the life years gained by the medicine, weighted by a quality factor ranging from 0 to 1, 
with  0  representing  death  and  1  representing  perfect  health.  As  the  authors  write,  “the  underlying 
premise  of  cost-effectiveness  analysis  in  health  problems  is  that,  for  any  given  level  of  resources 
available,  society  (or  the  decision-making  jurisdiction  involved)  wishes  to  maximize  the  total 
aggregate health benefits conferred” (Ibid.).  



(21)The use of quality-adjusted life years in cost-utility analyses (“CUA”) has been largely adopted into 
 many health technology assessment bodies and reimbursement systems across the world. Wisløff et 
 al. (2014) reviewed such analyses and found that the number of cost-utility analyses published every 
 year had risen dramatically in the period 1988 to 2012. This rise is depicted in Figure 3.1. However, 
 the widespread use of quality-adjusted life years has been met with some critique.   


Figure 3.1: Number of CUA publications by publication year 


Source: figure by authors based on Wisløff et al. (2014) 


Puma and Lawlor (1990) presented critique of the utilitarian approach that is embodied in the use of 
 quality-adjusted life years, noting that “using quality-adjusted life-years for health policy decisions 
 is problematic and speculative”. Furthermore, Pettitt et al. (2016) conducted an extensive review of 
 existing  literature  on  the  limitations  of  using  quality-adjusted  life  years  in  the  evaluation  of  new 
 medicines. The review studied 201 publications and classified the critique into three main categories: 


ethical  considerations,  methodological  issues,  and  theoretical  assumptions  and  context  or  disease 
 specific  considerations.  However,  they  nonetheless  note  that  “QALY  is  still  regarded  as  the  most 
 rigorous methodological tool available and provides a robust framework to guide healthcare providers” 


(Ibid.). Furthermore, some scholars (e.g. Garrison et al., 2017) advocate for the use of more measures 
 of value in cost-effectiveness analyses, going beyond standard measures such as quality-adjusted life 
 years gained.  
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(22)3.3 Cost-based 


3.3.1 The link between cost-based pricing and profit control in medicines 


Cost-plus pricing is a method of setting prices where the price of the product is determined by first 
 looking at the costs of production, and then adding a margin to recoup these costs and provide some 
 degree  of  profit  for  the  firm  (Nagle,  Hogan  and  Zale,  2013).  From  a  perspective  of  profit 
 maximization, the shortcomings of this approach are especially clear in the case of pharmaceuticals. 


Because medicines generally have enormous fixed, sunk costs  of development, but generally very 
 small (in the case of small molecule drugs) marginal costs of production (Danzon and Towse, 2003), 
 setting a price based on a cost-plus approach heavily depends on assumptions about the volumes of 
 sales. If the sales are higher than expected, then the average cost is lower, and cost-plus pricing thus 
 indicates that one should lower the price of the medicine. Vice versa, lower-than-expected sales will 
 under cost-plus pricing suggest that prices be raised in a futile attempt to recoup the fixed costs. In 
 both cases, the result of the approach is counter-productive if one aims to maximize profits for the 
 firm. (Nagle, Hogan and Zale, 2013).  


However, if one applies the same logic of the cost-plus pricing in setting the price of medicines, but 
 looks  at  it  from  the  perspective  of  payers,  then  one  can  understand  the  appeal  as  a  policy  tool. 


Developing  a  new  medicine  is  enormously  expensive,  at  an  estimated  cost  of  approximately  2.6 
billion USD on average (about 16.2 billion DKK) (Alexander et al., 2017).  However, once a product 
is  marketed,  it  may  become  prove  to  be  highly  commercially  successful  and  generate  significant 
profits to the pharmaceutical company that developed it. In 2017 alone, the best-selling medicine in 
the  world,  adalimumab,  marketed  as  Humira  by  AbbVie,  generated  more  than  18  billion  USD 
(Statista,  n.d.),  or  about  112  billion  DKK,  in  sales,  many  times  the  estimated  average  cost  of 
developing  a  new  medicine,  at  2.6  billion  USD  (Alexander  et  al.,  2017).  From  the  perspective  of 
payers, it may be of interest to limit the price of such a medicine, once the costs of R&D have been 
recovered  to  such  an  extent.  If  AbbVie  had  used  cost-plus  pricing,  then  the  extremely  high  sales 
would have prompted significant price decreases. This is unlikely to happen, but in a single-payer 
healthcare  system,  the  government  may  implement  profit  control,  which  limits  the  profits  of  the 
pharmaceutical company. Under such regulation, the outcome would be similar to that if the company 
were  using  cost-plus  pricing.  Thus,  it  is  concluded  that  profit  control  policies  to  contain  costs  in 
medicine are analogous to a cost-plus pricing approach. 



(23)3.3.2 Literature on profit control in medicine 


Rate-of-return regulation is a commonly-used tool to limit the allocative inefficiency of monopolists 
 (Cabral, 2000). However, existing literature on profit controls within medicines mostly covers the 
 profit controls in place in the UK, as it is a large market and one of the few to have implemented such 
 a  policy (Schulenburg, Vandoros  and Kanavos, 2011).  Profit  control was introduced in  the UK  in 
 1957, and under the agreement, pharmaceutical companies may price branded medicines freely, but 
 the profit cannot exceed the agreed limit (Łanda et al., 2009). If the pharmaceutical company’s profits 
 exceed this limit, then the company is obliged to either discount the medicine or return the excess 
 proportion of profits (Ibid.).  Schulenburg, Vandoros and Kanavos (2011) found that profit control 
 appears to be effective in lowering prices of ACE inhibitors (a type of medicine for the treatment of 
 elevated  blood  pressure),  although  they  note  the  limitation  of  studying  a  single  type  of  medicine. 


Sood et al. (2009) similarly found profit control to be an effective measure at reducing revenues for 
 pharmaceutical  companies,  but  note  that  other  cost-containment  measures  appear  to  be  similarly 
 effective and that introducing additional policies do not appear to have an important effect on prices 
 or costs.  


3.4 Market-based 


3.4.1 The link between market-based pricing and external reference pricing in medicines 
 Companies may also choose to set prices not based on either cost or economic value, but instead on 
 the basis of its competitors’ prices (Nagle, Hogan and Zale, 2013). Typically, this approach is used 
 as a justification to lower prices to obtain sales goals. However, as demonstrated by Marn and Rosiello 
 (1992),  pricing  discipline  can  be  a  powerful  tool  to  improve  profits,  and  the  approach  may  prove 
 fallible.  Nonetheless,  if  one  views  market-based  pricing  as  basing  prices  on  other  competitors’ 


products,  then  the  analogous  situation  from  the  perspective  of  the  buyer  is  one  where  the  buyer 
 compares  the  price  they  are  paying  to  what  other  buyers  are  paying.  This  is  exactly  the  principle 
 behind external reference pricing. Under external reference pricing, the payer (e.g. a government in 
 a single-payer healthcare system) may request pharmaceutical companies to submit documentation 
 for the prices charged in other countries, and then require the price in the local country to be similar, 
 or even below, the average of the other selected countries. The choice of which countries to include 
 in the basket of reference countries essentially determines the level of prices that the payer will accept. 


Similarly, the payer may require the prices to be either at the average, or below a certain percentile 
of the cost among the reference countries, also impacting the level of accepted prices.  



(24)3.4.2 Literature on external reference pricing 


The literature on external reference pricing is quite extensive, especially covering the application of 
external  reference  pricing  in  European  healthcare  systems.  In  the  short  term,  external  reference 
pricing has mixed conclusions about the ability to lower prices. Brandt (2013) notes that in the short 
term, external reference pricing has led to large decreases in prices of up to 50%. Sood et al. (2009) 
reviewed  19 OECD countries  that  introduced  elements of external  reference  pricing from 1992  to 
2004 and found pharmaceutical companies’ revenues dropped an average of 13.5% following the 
isolated  introduction  of  external  reference  pricing.  However,  Rémuzat  et  al.  (2015)  reviewed  90 
articles covering external reference pricing systems in Europe, and found mixed conclusions about 
the  impact  on  prices,  noting  the  significant  and  potentially  adverse  long-term  effects  of  applying 
external reference pricing. Young, Soussi and Toumi (2017) provide a harsher critique of the external 
reference pricing model, calling the implications of it “perverse”, due to the model leading to price 
convergence between high-income and low-income countries. This greatly reduces affordability in 
low-income countries. A similar worry is expressed in a report from Europe Economics (2013), and 
Espin, Rovira and Olry de Labry (2011). Furthermore, Persson and Jönsson (2015) demonstrate how 
external reference pricing incentivizes pharmaceutical companies to act in ways that are not welfare-
maximizing. In addition, they use the case of abiraterone, marketed as Zytiga for the treatment of 
prostate cancer, to show how easy it is to circumvent the mechanisms of lowering prices by using 
external reference pricing. They conclude by predicting the end of external reference pricing for these 
reasons. 



(25)
4 Research methodology 


One may categorize the way research is conducted on a basis of multiple characteristics, including 
 the research philosophy to which it subscribes, the scientific approach that is employed, and the 
 choice of research methodology (Sauders, Lewis and Thornhill, 2012). This section describes the 
 research philosophy that guides the approach that this paper takes towards collection, analysis and 
 utilization of data. Furthermore, the specific research methodology of this paper is presented, 
 covering the specific details of how data is gathered. 


4.1 Scientific approach and research philosophy 


The choice of scientific approach and research philosophy that is applied is strictly bounded by the 
 problem  statement  and  underlying  research  questions.  This  paper  applies  a  largely  interpretivist 
 philosophy  to  its  research,  noting  in  line  with  Saunders,  Lewis  and  Thornhill  (2012)  that  the 
 interconnected  network  of  pharmaceutical  companies,  policymakers,  patients,  and  other  industry 
 stakeholders, is far too complex to be described by ‘laws’ in the same way as natural sciences under 
 a positivist philosophy. Saunders, Lewis and Thornhill (2012) note that the interpretivist approach 
 emphasizes the subjective interpretation of the researcher. Thus, under an interpretivist approach, the 
 researcher  cannot  be  said  to  be  independent  of  the  subject  being  researched.  The  semi-structured 
 nature of the research in this paper embodies this subjectivity, as the researchers will unavoidably 
 have an integral part in forming the research while it is being conducted. Beyond the collection of 
 data, the interpretation of the important topics in the data is also highly subjective. 


The  chosen  scientific  approach  is  largely  determined  by  the  perceived  nature  of  the  theories  and 
 observation,  and  is  typically  bounded  to  either  the  inductivism  or  deductivism  (Chalmers,  2013). 


Chalmers (Ibid.) notes that while inductivism cannot reasonably lead to any inference of a truthful 
 description  of  reality  in  itself,  research  performed  using  an  inductivist  approach  guides  the 
 formulation of theories that may be tested using a deductivist (falsificationist) approach. Thus, while 
 this exploratory research of the Danish public healthcare system does not allow one to confidently 
 generalize across other healthcare systems, it may guide the development of theories to be tested in 
 further research, as it helps form the basis for the formulation of general theories. 


4.2 Research methods 


As described in the literature review in Chapter 3, the existing literature on the chosen thesis topic is 
quite compartmentalized, with several discrete topics being well-described. However, answering the 



(26)identified  problem  statement  and  underlying  research  questions  requires  a  cohesive  connection 
 between  the  many  different  topics,  including  pricing  theory,  economics,  and  models  of  health 
 technology appraisal. It is hoped that this paper contributes to the existing literature by bridging the 
 gap between these disciplines, and to do so, a rather explorative approach to research is employed. 


This approach combines both a significant amount secondary research, as well as primary research 
 conducted  by  the  authors  of  this  paper.  It  is  argued  that  the  thesis  topic  has  not  been  adequately 
 explored  from  a  cross-disciplinary  approach,  and  thus  that  the  collection,  categorization  and 
 application of existing, secondary research by itself constitutes a valuable contribution to the literature, 
 in line with Rugg and Petre (2006). Explicitly, this paper aims to achieve this by reviewing how the 
 benefits and challenges of different medicine pricing models may indicate the use of the models under 
 certain  circumstances,  and  where  it  may  be  advisable  to  use  other  measures,  given  the  unique 
 challenges  of  the  Danish  public  healthcare  system.  However,  this  is  supplemented  by  primary 
 research conducted by the authors of this paper, which is described in greater detail in Part 4.2.1. This 
 primary research is mostly aimed at determining the real-world application of the theoretical models 
 that are assessed, and the hope is that this increases the feasibility of implementing the proposed final 
 policy recommendations. 


4.2.1 Interviews 


Primary data was collected by way of interviews with industry stakeholders from the pharmaceutical 
industry, the Danish government, as well as patient representatives and subject matter experts, mostly 
professors. Thus, the interviewees represent all three types of stakeholders whose interests this paper 
aims to balance: the payers, who aim to minimize costs of sourcing medicines while also ensuring 
that the private pharmaceutical industry continues to develop new, effective medicines; the patients, 
who seek access to the newest and most innovative medicines; and the pharmaceutical companies, 
who seek to profit from the development, production and sales of new and generic medicines. A full 
list of the interviewees is found in Appendix B. A breakdown of the categories of stakeholders shows 
that out of a total of twenty interviewees, eleven may be classified as subject matter experts. This 
category consists mostly of university professors in Denmark, Germany and the United States, but 
also includes doctors (without any medicine sourcing responsibilities) and consultants working with, 
but who are not employed by, the pharmaceutical industry. Five may be classified as representing the 
payers  of  medicine  in  the  Danish  public  healthcare  system,  being  either  directly  involved  in  the 
assessment and sourcing of medicines, or indirectly by setting the policy frameworks that govern the 
related  processes.  Three  interviewees  represent  the  pharmaceutical  industry,  and  one  interviewee 



(27)represents the interests of patients in the Danish public healthcare system. Whiting (2008) notes the 
 importance  of  selecting  appropriate  interviewees,  based  on  their  knowledge  about  the  topic,  their 
 ability and availability to convey this information, and the preexisting relationship with them. Whiting 
 (Ibid.) furthermore notes the risk of preexisting relationships affecting the nature of the interview. 


The  interviewees  in  this  paper  were  selected  based  on  their  expertise  within  medicine,  the 
 pharmaceutical industry, public government, health technology assessment and other topics which 
 are  directly  related  to  the  thesis  topic.  It  is  noted  that  there  were  no  significant  preexisting 
 relationships between the authors of this paper and the interviewees beyond being connected through 
 extended  professional  networks.  Furthermore,  no  compensation  was  provided  to  interviewees  for 
 participating.  


Due to the interest in interviewing a broad selection of stakeholders, but also being able to compare 
 the answers across different respondents, it was decided to conduct the interviews in a semi-structured 
 manner. The semi-structured interview is the most commonly used interviewing format in qualitative 
 research,  and  it  is  often  the  only  method  of  data  collection  in  these  types  of  qualitative  projects 
 (DiCocco-Bloom & Crabtree, 2006). The semi-structured interview format revolves around a set of 
 predetermined  questions  listed  in  an  interview  guide.  However,  unlike  structured  interviews,  the 
 format does not necessitate more or less complete adherence to the listed questions in the interview 
 guide (Saunders, Lewis and Thornhill, 2012). Furthermore, the questions tend to be more open-ended, 
 which  is  ideal  for  this  paper’s  topic,  as  balancing  the  different  benefits  and  challenges  of  various 
 aspects of pricing models may prove challenging and therefore require flexibility with regards to the 
 route of discussion in the interview. This need for flexibility is exacerbated by the fact that the selected 
 interviewees intentionally have very different backgrounds and fields of expertise. The choice of the 
 semi-structured interview allows the researchers to focus on the topics where the interviewee has the 
 most expertise and experience, ensuring more valuable contributions to the research.   


The conducted interviews lasted between half an hour to approximately an hour and a half, with most 
 lasting around five quarters. This is in line with typical lengths of this format of interviews (Jamshed, 
 2014). The interview guide, which the interviews were based upon, consisted of three main topics. 


First,  interviewees  were  asked  about  their  perceptions  of  benefits  and  challenges  associated  with 
different  pricing  models.  Second,  a  specific  topic  of  real-world  evidence  was  brought  up,  asking 
interviewees about  their perceptions of the  feasibility of  using this type of data to  support  pricing 
models.  Finally,  a  topic  of  the  Danish  public  healthcare  system  was  addressed.  For  interview 
participants  with  non-Danish  backgrounds,  this  section  was  modified  this  section  to  fit  the  local 



(28)expertise of the interviewee. This was the case for one interviewee in Germany,  one in the United 
Kingdom, one in Sweden, and one in the United States. The time spent on each category was also 
tailored to the expertise of the individual interviewee, while remaining somewhat bound by the overall 
interview guide. For an example of a generic version of the interview guide used, please see Appendix 
C. 
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5 International considerations in pricing medicines 


This chapter aims to provide a brief understanding of the international context of pricing medicines, 
 with a focus on the price discrimination across markets and parallel trade. First, an argument for the 
 necessity of patents in the pharmaceutical industry is presented. Then, a model of how producers of 
 patent-protected  medicines  can  be  expected  to  use  price  discrimination  across  markets  is  derived, 
 based on their monopoly power. Furthermore, the ability to perform price discrimination is considered, 
 given the existence of the European Single Market. The chapter concludes with an analysis of how 
 the legal framework of the European Union affects medicine affordability, the access to medicines, 
 and innovation of new medicines. 


5.1 The role of patents in the pharmaceutical industry 


Pricing of medicines is inherently different from pricing of many other goods. Putting a price on what 
 is essentially a person’s life or quality of life remains extremely controversial, even taboo (Scanell, 
 2015).  Furthermore,  if  one  looks  broadly  at  available  medicines,  there  does  not  seem  to  be  any 
 correlation between the medical importance of a drug and its prices. Antibiotics, which are essential 
 to any healthcare system, are abundant and inexpensive, while new medicines to treat cancer, with 
 only marginal benefits, may be priced in the hundreds of thousands of Danish kroner per treatment 
 (Ibid.). The lack of correlation between the price and the importance of the medicine is mainly due to 
 the  legal  monopoly  that  is  granted  to  innovator  pharmaceutical  companies  through  patents.  It  is 
 widely  acknowledged  that  patents  are  necessary  to  ensure  sustained  incentives  for  companies  to 
 innovate,  especially  in  industries  with  large  sunk  costs  of  development,  such  as  in  the  case  of 
 pharmaceuticals. Indeed, patents for pharmaceutical companies is a requirement for member states of 
 the World Trade Organization (Danzon and Towse, 2003). If patents for innovative medicines did 
 not  exist,  pharmaceutical companies  would quickly face competition  from generic  producers  after 
 introducing a new medicine, pushing prices of medicines towards the marginal cost of production, 
 leaving the innovator company unable to recoup the extensive costs of R&D, which are estimated at 
 approximately 2.7 billion USD (DiMasi, Grabowski and Hansen, 2016) for the average new medicine. 


Thus, in the absence of patent protection, continued R&D investment would be unsustainable, and 
 one  would  expect  pharmaceutical  companies  to  refrain  from  investing  in  further  research  and 
 development, leading to a lack of new medicines being developed (Langinier and Moschini, 2002). 


The method of patent protection is in economic theory denoted as a second-best efficient outcome, 



(30)as  it allows for the  development  of  medicines that,  without a  patent system, would not  have  been 
 developed. (Danzon and Towse, 2003; Langinier and Moschini, 2002).  


5.2 International models of monopolist pricing in medicines 


This section introduces two theories of how monopolists (e.g. a pharmaceutical company with a 
 patent-protected medicine) are expected to price across international markets. An argument is 
 presented that price discrimination across markets may in fact lead to profit maximization for the 
 producer, maximum patient access to medicines (in low-income countries) and potentially lower 
 prices of medicines for high-income countries 


5.2.1 Monopolistic price discrimination 


Given  the  necessity  of  having  an  effective  patent  system  to  incentivize  the  development  of  new 
 medicines,  economic  and  industrial  organizational  theory  provides  insight  into the  type  of  pricing 
 behavior  one  would  expect  from  pharmaceutical  companies  that  have  been  granted  such  patents.  


Because the patent grants the pharmaceutical company temporary, legal monopoly through protection 
 from competition, one can assume the company to set its price similarly to how a monopolist would. 


As a monopolist controls both the quantity supplied and the price of the product, it maximizes profits 
 in a given market by choosing the quantity supplied that leads to the price where the marginal revenue 
 is equal to the marginal cost (Cabral, 2000). If the price elasticity of demand is defined as: 


dD p


 = dp q


where ε is the price elasticity of demand, D the demand as a function of price p, and q is the quantity 
 demanded, then it follows that the monopolist sets a markup over marginal cost MC at the following 
 level to optimize profits (Ibid.): 


1
 p MC


p 


− =


Thus, it is found that the monopolist will choose to set a price that is inversely proportional to the 
price elasticity of demand of the market. The implications of this will be covered in Part 5.2.2, after 
additional theory has been introduced.  



(31)Looking  more  specifically  at  the  topic  of  medicine  development,  this  paper  follows  Danzon  and 
 Towse (2003) and notes that two requirements must be met before the development of new medicines, 
 and the introduction into a market, is sustainable over time. First, the price p in every served market 
 j should be equal to or higher than the marginal cost of production in that market j, denoted as: 


j j


p MC


Second, the prices charged for the medicine must be, in aggregate over all markets, sufficiently larger 
 than the marginal cost of production MC for each market j so as to at least cover the costs F associated 
 with developing a new medicine. The total costs of developing a new medicine includes a normal, 
 risk-adjusted  return  on  the  invested  capital,  to  accommodate  the  inherent  risks  associated  with 
 developing medicines. This is denoted as: 


(pj−MCj)F






Note that there is no requirement that all markets should be served at the same markup. Recall that 
 monopolists  will  maximize  profits  by  setting  the  markup  over  marginal  cost  that  is  inversely 
 proportional to the price elasticity of demand for the particular market. If markets differ in their price 
 elasticity of demand, and the pharmaceutical company is able to price discriminate across markets, 
 then  it  follows  that  the  profit  maximizing  price  will  vary  across  different  markets,  in  inverse 
 proportion to the individual market’s price elasticity of demand.  


5.2.2 Ramsey optimal pricing 


Another model for determining a monopolist’s prices is Ramsey optimal pricing (“ROP”), which is 
 fundamentally similar to the general model of monopolist pricing, but which includes a potential limit 
 to profits. The model was first proposed by Ramsey (1927) in his foundational paper on taxes, but 
 was  extended  by  Baumal  and  Bradford  (1970)  and  has  since  been  used  extensively  in  modeling 
 pricing of public utilities for the purpose of welfare maximization (Schweitzer and Comanor, 2011). 


However, ROP may also be used in the case of pricing medicines if the pharmaceutical company has 
been  granted  a  patent  and  constitutes  a  monopolist.  Similar  to  public  utilities,  pharmaceutical 
companies  have  large  fixed  and  sunk  costs  of  developing  new  medicines,  and  low  or  negligible 
marginal  costs  to  serve  additional  customers  (Danzon  and  Towse,  2003).  Thus,  one  may  apply 
Ramsey  optimal  pricing  to  maximize  total  welfare  for  medicines.  Following  Danzon  and  Towse 
(2003), it is noted that the price differentials across markets are determined so as to maximize welfare. 



(32)This is subject to a requirement that the producer earns a target level of profit, which is typically a 
 normal, risk-adjusted return on invested capital. The optimal price in a given market is determined 
 by: 


p MC D


p 


− =


where D  is  the  proportionality  term  that  is  applied  to  ensure  the  required  level  of  profit  for  the 
 producer is met. As a result, if one assumes marginal costs are identical across markets, then the only 
 driver for price differentials across markets is the price elasticity of demand of the served market. 


The  interpretation  of  the  result  is  highly  intuitive.  Pharmaceutical  companies  are  thus  expected  to 
 charge a higher markup over marginal costs for markets with a lower price elasticity of demand, and 
 a lower markup in markets with higher price elasticity of demand. Compared to a monopolist’s profit-
 maximizing  price,  it  is  noteworthy  that  the  Ramsey  optimal  price,  which  aims  to  maximize  total 
 welfare,  not  profit,  is  remarkably  similar  in  its  predicted  price  differentials  across  markets.  The 
 difference between the two models lies in the proportionality term in the ROP model, which is simply 
 unity  under  standard  profit maximizing  models  for  monopolists.  The  interpretation  is  that,  if  one 
 assumes  marginal  costs  to  be  identical  across  market,  absolute  price  levels  predicted  by  the  two 
 models may differ, but relative prices between markets will be identical. As Danzon and Towse (2003) 
 note, the similarity of the results from the two models is fortuitous, as a self-interested pharmaceutical 
 company  with  a  patent  protection  will  set  prices  that  simultaneously  optimizes  profits,  but  also 
 provides the second-best efficient outcome and optimizes total welfare.  


Danzon  and  Towse  (2003)  assume  that  low-income  countries  will  display  higher  levels  of  price 
elasticity  of  demand,  and  therefore  argue  that  Ramsey  optimal  pricing  represents  an  equitable 
outcome. However, this notion is met with criticism from Schweitzer and Comanor (2011) who argue 
that essential medicines would, under Ramsey optimal pricing, be priced higher than less essential 
medicines (as the elasticity of demand would be lower for life-saving, critical medicines). Taking this 
argument further, they utilize the example of antiretroviral medicines. They argue that the need and, 
by extension under Ramsey optimal pricing, the price, for these medicines would be higher in low-
income countries plagued by HIV,  compared to  high-income countries where  the  disease  presents 
less of a public health burden. A similar critique was put forth by Jack and Lanjouw (2005), noting 
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