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Abstract 
During the last decades, legislators have tried to meet the goal of increased R&D 
in the pharmaceutical industry through an extension of the patent length. In parallel, 
an attempt to minimise ex post social costs has been made through the 
introduction of a shortened drug approval process for generic drugs as well as a so-
called Bolar provision, giving generic producers earlier access to patented 
information. However, one can ask how efficient a patent extension possibility 
has been to meet the goal of increased R&D. Correspondingly, what effects on 
social costs can we expect from the introduction of an abbreviated approval 
process and the Bolar provision? These are questions that are dealt with in this 
thesis. I argue that the impact of the legislative changes have led to a decrease of 
ex post social cost. However, I will also show that this has lead to a detriment of 
ex ante R&D incentives and therefore a negative result on social welfare. 



  

 
 
 
 



  

 
 

 

 

Avdelning, Institution 
Division, Department 
 

  
Ekonomiska institutionen 
581 83 LINKÖPING 

  

Datum 
Date 
2004-05-29 

 
 

Språk 
Language 

  

Rapporttyp 
Report category 

  

ISBN 
 

 Svenska/Swedish 
X Engelska/English 

  Licentiatavhandling 
 Examensarbete 

  

ISRN   Internationella 
ekonomprogrammet 2004/35    

 
     

  C-uppsats 
X D-uppsats 

  

Serietitel och serienummer 
Title of series, numbering 

 

ISSN 
 

    Övrig rapport 
 ____ 
 

  
 

   
 

URL för elektronisk version 
http://www.ep.liu.se/exjobb/eki/2004/iep/035/ 

  

 
 

 

Titel 
Title 
 

 

Lyckas lagstiftare skapa effektiva lagar? - en analys av läkemedelssektorn  
 
Are legislators able to meet efficiency goals? – an analysis of the pharmaceutical 
industry 

 

Författare 
 Author 

 

Suzanna Zeitoun 
 

 
 

Sammanfattning 
Abstract 
During the last decades, legislators have tried to meet the goal of increased R&D in the 
pharmaceutical industry through an extension of the patent length. In parallel, an attempt to 
minimise ex post social costs has been made through the introduction of a shortened drug 
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I. INTRODUCTION 

1.1 Background 
Research and development (R&D) of new products is considered to be one of 

the central factors leading to an increase in the welfare of a society. Pain relief, 

reduced death rates and the fact that we can look forward to and enjoy longer 

and more comfortable lives today is largely owed to intense medical R&D. 

People rely on the positive effects of drugs and on future development resulting 

in an even greater amount of products curing everything from a simple cold to 

AIDS.1 The healing effects of medicine and the proliferation of drugs are thus 

essential factors for today's society. However, in parallel of the need of 

developing new drugs there is today a need of lowering the medical bill. 

Society’s medical costs have been increasing for several decades, reaching 

unsustainable levels. As a result, the industry has been largely regulated. Hence 

the greatest task for health policymakers is to make sure that new and effective 

drugs are made available to the public at an affordable price. 

 
The way from discovering a new potential substance to introducing a drug on 

the market is long, expensive and risky. Thus, to ensure that pharmaceutical 

firms engage in R&D of new products there is a need to protect their property 

rights. Legislators have aimed to achieve this goal through the granting of 

patents. The chosen length and scope of the patent is aimed to give innovators 

the possibility to recuperate the costs incurred in the development process and, 

in addition, a reasonable profit. However creating incentives through patents 

come at a social cost as the system confers a monopoly-like situation to the 

patentee. Decision-makers must then attempt to lower the deadweight loss 

incurred by patents; e.g. attempts have been made to keep prices within certain 

limits during the lifetime of the patent through cost containment programmes 

and insurance reforms.2 
 
                                                           
1 EPFIA, 2000 
2 Danzon, 2000. Put shortly, hospitals and physicians are given the incentives to choose, to the extent 
possible, the cheapest products available within a certain group of drugs. 
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In addition, important legislative changes concerning generic products have been put 

into place to lower the social costs connected to the granting of patents. Through 

reduced requirements concerning the drug development and approval process as well as earlier access to 

patented information, generics are enjoying the fruit of lower entry barriers. In return for 

this, innovating firms have been granted a possibility to extend the patent life of their 

drug beyond the initial length. Shortly, it seems as if legislators have given and taken 

from both innovating firms as well as generic producers to try to meet the different 

goals. 

1.2 Methodology and aim of thesis 
How to create R&D incentives while maintaining social welfare costs at a low level is 

the central question for legislators. The aim of this thesis is to investigate whether 

society is able to reach the following two important goals: 

 the development of more new and efficient drugs, which can be reached by 

enhancing R&D incentives,3 

 decreasing the social cost resulting from the patent protection 

 

through more recent legislative changes. The first point can be seen as an ex 

ante goal as no drugs will be developed if there are no incentives to enter into 

R&D in the first place. The decrease in social costs on the other side is seen as 

an ex post goal as it can be reached through the introduction of competition on 

the post patent market. 

 

The discussion on legislation concerning pharmaceutical products has and is 

still a highly debatable and studied issue. However, after having examined the 

literature I still lack of a complete analysis with explanations of how and 

through what mechanisms the amendments have changed the economic 

environment. I will therefore start off by looking at the nominal effects and 

thereafter focus on the real effects and their extent. Through this, I will argue 

the probable impact of the legislative changes put into function both on the ex 

ante as well as on the ex post goal of society. This will be made by looking at 

                                                           
3 Throughout this thesis I will presume that an increased R&D incentives will automatically translate 
into an increased amount of developed and marketed drugs. 
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the total effects for innovating and generic firms as well as consumers and 

society as a whole. This will be made through a static comparative analysis and I 

will confirm my results with the help of relevant empirical data. Hence, in this 

thesis I will answer the following question: 

 

Can we consider the legislative development as being desirable,  

both from an ex ante as well as an ex post point of view? 

 

1.3 Disposition 
In the coming chapter, the theoretical framework that will be the base of the 

coming analysis will be explained. The economic theory of patent protection as 

well as the desire of welfare maximisation and the legislative framework in 

which I will work will be revised. In chapter three, an overview of the legislative 

changes concerning pharmaceuticals and their economic effects ceteris paribus, 

will be discussed. Before concluding, an analysis of the net effects of the 

development that we can see today will be made. The starting point will be the 

effects identified in the previous chapter and the discussion will be 

concentrated on the net effects on the ex ante and ex post goals described in 

the introduction. 
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II. THEORETICAL FRAMEWORK 
Below, I will briefly go through the theoretical framework that my analysis will 

be based upon. This includes the economic theory behind patent protection 

and the positive and negative effects of it. In addition, the legal changes that are 

the focus of this thesis will be introduced shortly. 

2.1 Economic framework 
The economic thinking underlying patent protection stems from the theory that 

potential innovators need economic incentives to invest in R&D of intellectual 

property. The desire to reach a sufficiently high level of R&D will hereafter be 

denoted as society’s first goal. Intellectual property innovations, such as 

pharmaceuticals, are based on information that is often very costly and time 

consuming to acquire. In contrast, once the information is available it is usually 

cheap to spread and to reproduce. In a world without intellectual property 

rights there would therefore be an appropriability problem, i.e. the innovator would 

have no possibility of recuperating costs as the information would be available 

to all.4 As a result of the immediate dissemination, prices would be driven down 

to the marginal cost of production and the innovator, having invested money in 

the development of the intellectual property would be disadvantaged in 

comparison to its competitors. In the long run there would consequently be no 

incentives to invest in R&D.5 To correct for this patent protection is granted to 

innovators, giving them the possibility to recover costs of R&D and also 

earning a reasonable profit on an innovation. This is thought to translate into 

ex ante incentives to pursue R&D.6 

 

 

 

 

 

                                                           
4 Dam, 1993 
5 Gallini and Scotchmer, 2001 
6 Danzon, 2001 
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Figure 2.1 Optimal monopoly strategy vs. optimal strategy from society’s point of view 
 

As mentioned, granting patents equals giving the innovating firm a possibility to 

make earnings above its marginal cost. In figure 2.1 this is shown by the square 

PmABPc. The greater the profit, the better are the incentives to enter into 

R&D. Thus, the possibility of making profit is needed to reach society’s first 

goal. The social cost on the other hand, showed by the triangle ABC, concerns 

the fact that a patent confers monopoly power to a manufacturer, leading to a 

suboptimal pricing strategy chosen by the patentee to maximise its own profit. 

This is often referred to as a deadweight loss for society. The longer the patent, 

the more time will society have to endure a situation of high profit margins 

reaped by the manufacturer that enjoys patent protection. Hence, society’s second 

goal is to find ways of minimising the social cost that will accrue. The economic 

theory behind patent law asserts that the patent should be maintained up to the 

point where the marginal cost of maintaining the patent (i.e. the marginal social 

cost) equals the marginal benefit accrued from it. The marginal benefit from 

society’s point of view can be seen as an increased stimulus of R&D that will 

give us access to more and better drugs. 

 

In which way are we then able to reach the two goals mentioned above? In 

short, we can say that an increase in ex ante R&D incentives can be reached by: 

 increasing the profit of the patentee 

MC: marginal cost of production 
MR: marginal revenue on   
  monopoly market 
Pm: profit-maximising price for 
  monopoly firm 
Pc: optimal price in perfect   
  competition (=MC) 
PmABPc: maximum profit for  
  monopoly firm 
ABC: deadweight loss created due to 
 monopoly position of patentee  

firm 

Goal 2: minimise 
area ABC 

B
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The second goal of minimising social welfare on the other hand is best reached 

by finding ways of: 

 introducing competition at an earlier stage in time 

 increasing competitive pressure, i.e. increasing the number of competitors 

 decreasing duplication costs 

The higher the profit of the patentee, i.e. the larger the area PmABPc, the 

higher will the ex ante incentives of R&D be. In contrast, the smaller the area 

ABC, the lower will society’s ex post costs be. As can be understood by looking 

at the graph, the profit maximisation of patentee firms and the cost 

minimisation of society are contradictory goals. Put differently, the larger the 

area PmABPc, i.e. the greater the profit possibilities and hence ex ante 

incentives of patentees, the larger will also area ABC be. Similarly, the more 

society’s costs are lowered, the smaller will the possibility of profit making of 

patentees be and so, the more ex ante incentives to research will deteriorate. 

2.2 Economic Scope 
To enable a comprehensive analysis I will heretofore assume a static economic 

environment and the analysis will be conducted in a simple time frame. 

Controlling the aspect of time I am able to keep the effects of the legislative 

changes isolated from other potential changes occurring during this period. 

Thus, I eliminate the industry’s adaptation to the new market conditions and 

variables such as depreciation, investment climate and research costs will 

remain unchanged. 

 

Theory states that an extension of patent length might not necessarily lead to an 

increase in R&D incentives due to discounting. I will therefore assume the 

discounting rate of future profits (r) constant and r>0. Furthermore the 

discounting rate before and after the legal changes is assumed unchanged. 

2.3 Legislative theory 
The legal reforms that I will focus on were put into place with the Drug Price 

Competition and Patent Term Restoration Act, also called the Hatch-Waxman 
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Act, of 1984 in the US.7 In the European Union, practically the same principles 

were ratified as Directive 2001/83 on the Community Code Relating to 

Medicinal Products for Human Use and Regulation 1786/92 were adopted.8 

The focus will be on the three main amendments that came with these 

legislative documents: 

 the shortened drug approval process for generic drugs 

 the Bolar provision 

 the extension of patent duration 

All these changes will be explained and discussed later on in this paper. Below 

is a schematic overview of the situation prior to the amendments mentioned 

above: 

 

 

 

Fig. 2.2 The typical market development prior to the amendments of the Hatch-Waxman Act 
 in the US and the Directive 2001/83 and Regulation 1786/92 in the EU9 

 

On average, the drug development and approval process required 10-12 years, 

leading to a considerably shorter effective patent life than the nominal length of 

20 years. The patent length was standardised and fixed at 20 years from the date 

of application and hence, potential competitors were able to start developing 

their generic drugs at this stage. However, as the pre-marketing process 

required both proof of safety and effectiveness as well as evidence of 

bioequivalence, the average time until the generic counterparts could actually be 

marketed was three years. Thereafter, competition prevailed on the market. 

                                                           
7 Engelberg, 1999 
8 Bogaert et al., 2003 
9 This schematic overview is based on sources that are used throughout this thesis, mainly, EPFIA 
2000, Bezold 1981 and Mossinghoff, 1999. For an overview of the drug development and approval 
process, cf. app. 1 

 
 
                       years 

0       ≈10-12       20   ≈23 

Patent application Marketing approval Patent expiration Generic introduction 
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2.4 Legislative scope 
The regulatory development in the US and Europe has become more and more 

similar over the years and I have therefore chosen not to differentiate between 

both systems. In the case of there being important differences, this will be 

stated.  
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III. CHANGES IN THE LEGAL 

ENVIRONMENT AND THE EFFECTS 
In this section, three central reforms that have altered the competitive relation 

between brand drugs and generics will be reviewed. Each change and its effects 

ceteris paribus on the ex ante and ex post goals mentioned above will be 

discussed. 

3.1 Shortened approval process for generic drugs 
The development and drug approval process of generic drugs has been 

substantially shortened as the so called Abbreviated New Drug Application 

(ANDA)10 in the US and the decentralized procedure in the EU were introduced11. 

Generic producers, earlier having to go through the same extensive process of 

development and approval of the brand drug, are now only required to show 

that their drug are bioequivalent12 to the earlier patented drug. Thus, lengthy 

trials are no longer required of generic producers as they can rely on the data on 

safety and effectiveness resulting from the research previously made by the 

innovating firm.13 

 

A shortened drug approval process for generics has considerable economic 

effects for both generic producers as well as patentee firms. The main effects 

from an economic point of view are the following: 

 

 Decrease in duplication costs 

Earlier, law did not differentiate between innovative drugs and generics. 

Instead, the development and approval procedure was obligatory for each 

drug seeking market approval, irrespective if the active substance was a new 

discovery or not. From an efficiency point of view, there is no reason for 

                                                           
10 Bezold, 1981 
11 Weber Shandwick | Adamson, 2002 
12 A bioequivalent drug is a drug that uses the same active ingredient and has the same clinical effect on 
the body as the brand drug. 
13 Bezold, 1981 
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requiring yet another extensive and much similar approval procedure for a 

bioequivalent drug. With the shortened pre-marketing process generic 

competitors now face lower development and approval costs. Consequently, 

the duplication costs will be considerably lowered. 

 

 Post-patent competition introduced earlier 

Earlier, the stringent pre-marketing requirements of the regulatory approval 

body applying also for generics resulted in a lag between the expiration of a 

certain patent and the entering of generic producers on the market. In other 

words, the innovating firm was given an artificial post-patent protection and 

the absence of competition was maintained for a longer period of time than 

intended by patent law. With the shortened approval process for generics 

this lag between patent expiration and generic competition is shortened and 

therefore post-patent competition will be introduced earlier. 

 

 Increase in competitive pressure on post-patent market 

It is reasonable to assume that in the absence of an abbreviated procedure 

fewer potential generic producers will choose to actually enter the market as 

the patent expires. The reason is simple; the costly and time consuming 

procedure should have an adverse impact on the number of potential 

entrants on the market since high costs will function as a barrier to entry for 

many firms. The development and approval process can be seen as a high 

initial fixed cost that has to be borne by each and every firm. The producers 

will decide whether the profit of introducing a product will exceed the costs 

connected to the marketing of it. Since the costs are higher in the absence 

of a shortened approval procedure the number of potential competitors 

should also be lower. With the amendments in place today, generic 

producers no longer need to dedicate as much time and money and hence, 

on the post patent market the competitive pressure will increase due to the larger 

number of competitors. 
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3.2 Bolar provision 
The Bolar provision gives the generic producers access to the data of the 

patentee before the patent of the original product actually expires. Before this 

provision, the information and knowledge acquired through the R&D of the 

patentee firm was disclosed only after the expiry of the patent. Now, it is 

allowed to both take part as well as make use of the information to start off 

preparatory work on a product still under patent protection.14 The main effect 

of this change is: 

 

 Earlier development and marketing of generic products 

Since generic producers are allowed to take part of the patented information 

at an earlier stage, they are now also able to start developing their product 

earlier. As a result, generic producers are given the possibility of applying 

for a marketing approval as soon as or shortly after the patent of the brand 

drug expires. Thereby, it can be marketed earlier. Thus, the Bolar provision 

leads to a decreased lag between patent expiration and generic products can 

be marketed earlier in time. 

3.3 Extension of the patent duration 
Earlier, the patent length was a fixed number of years15 – the required time for 

the pre-marketing process was not taken into consideration. The extension that 

has been put into place is thought to compensate innovators for the time it 

takes for the drug approval review process to be completed as well as half of the 

time spent in the phase of clinical testing.16 In the US an extension of 

maximum five years can be granted, with an upper limit of fourteen years of 

effective patent length.17,18 In the European Union, the patent extension19 is 
                                                           
14 Engelberg, 1999 
15 As a result of the Uruguay Round Agreement Act of 1994, patent duration was standardised in all 
industries for all signatory countries to a minimum of 20 years from the date of application. Earlier, 
patent length varied from one country to another – e.g. the US had had a patent length of 17 years from 
the date the patent was issued while most other countries used the date of application as staring point. 
16 For a drug protected by more than one patent legislation authorises only one of them to be extended. 
The manufacturers are allowed to decide which patent is to be prolonged. 
17. As the patent is applied for soon after the substance has been discovered but will not be effective 
until the day that the approval body authorise marketing of the drug, the effective patent length will be 
shorter than the nominal length of 20 years. 
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limited to a maximum five years with an upper limit of fifteen years of effective 

patent protection.20 
 

All other variables equal, the main results stemming from an extension are the 

following: 

 

 Increased profit for the patentee 

In theory, an extension of the patent protection grants patentees longer time 

as sole suppliers on the market. Thus, patentees are given longer time to 

recuperate their R&D expenses and increase their revenue. Hence, this will 

also increase the possibility of earning a higher level of profit.21 

 

 Delay of post patent competition 

As the patent is extended in time, other firms are hindered to enter the 

market for a longer period of time and post-patent competition will be delayed. 
 

 

                                                                                                                                                                 
18 Mossinghoff, 1999 
19 In the EU patent term extensions are often referred to as called Supplementary Protection Certificates 
(SPCs).  
20 The European Commission – Enterprise DG – Pharmaceutical and Cosmetics website, 
http://dg3.eudra.org 
21 However, in general future profits are discounted for and there is therefore a risk that an extension 
will not be valued enough by the firm. A closer discussion of discounting will be made in chapter 4.1. 
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IV. WHAT REAL IMPACTS CAN WE 

EXPECT FROM THESE LEGISLATIVE 

CHANGES? 
In this chapter, I will draw some conclusions on the net effect of the described 

legislative changes and on how these should affect the goals of increased drug 

development and decreased social costs. The starting point will be the identified 

nominal effects described in the previous chapter and empirical data will be 

used to state my points. It is worth noting that empirical studies of the EU 

market are still rare and therefore the majority of studies that are mentioned 

concern the US market. However, as the development in both regions is 

increasingly similar an extrapolation of the results in the US to the EU should 

be possible. 

4.1 Effects on the ex ante goal of increased R&D incentives 
I will start off my analysis looking at the aspects of society’s first goal of 

increasing the R&D of new drugs to provide new cures to society. 

4.1.1 Effects of the extended patent length 

Few people contest the importance of patents within the pharmaceutical 

industry. Several studies have shown that patent protection of discoveries is 

vital and that drug firms depend on it to fund their future research and 

marketing of new products. A study in the US has shown that without patents, 

around two thirds of the developed products within the pharmaceutical 

industry would not have been introduced commercially. Moreover, a survey 

conducted in the UK shows similar results – without any patent protection the 

investments in R&D within the pharmaceutical industry would decline by 

64%.22 When investigating the effectiveness of patents in 130 different lines of 

businesses, Levin et. al. found that the drug industry was one out of five 

industries rating it higher than six on a seven-point scale on effectiveness to 
                                                           
22 Vogel, 2002. These high figures can be compared with a stated reduction of only 8 per cent for all 
industries included in the survey. 
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protect a discovery.23 In addition, the drug industry was the only industry in 

which a majority of the respondents valued product patents as the clearly most 

effective mean of appropriation.24 The combination of two important reasons 

can be the main explanation for these findings: 

 Pharmaceutical products are easily imitated by competitors, rendering the 

“free-rider” problem substantial. Hence, solutions such as secrecy will not 

be an option as it is practically impossible to keep the information secret. 

 As can be seen in figure 4.1 below, pharmaceutical products usually do not 

enjoy their highest sales level until many years after being marketed. 

Therefore manufacturers need to be able to protect their innovations for a 

considerable amount of time to have the possibility of recuperating costs. 

 

 
Fig. 4.1: Sales distribution over time for brand  
drugs introduced for the period 1990-199425 

 

Consequently, it seems like a change in patent length in theory could have a 

substantial effect on the R&D level of manufacturers. Nevertheless, it is 

interesting to discuss the real effects of the introduced amendments. 

 

As the Hatch-Waxman Act in the US and Regulation 1786/92 in the EU were 

adopted, innovators were able to prolong their patent protection as a partial 

compensation for the approval procedure they had to go through before 

marketing a product. A study of the US pharmaceutical market has shown that 
                                                           
23 Levin et. al., 1987 
24 Levin, 1986 
25 Grabowski et. al., 2002, fig. 2, p. 2 
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the average patent-term extension granted is approximately three years, 

resulting in an average effective patent length of around eleven to twelve years 

as shown in figure 4.2. Taking into consideration that the initial patent effective 

patent length was quite short due to the lengthy pre-marketing process (around 

eight to ten years) and that the extension coincides with the peak years of 

commercial success (cf. fig. 4.1) one might draw the conclusion that R&D 

incentives should have increased as a result of this change. 

 

Fig. 4.2: The average effective patent life for pharmaceutical  
products on the US market in the period 1991-199526 

 

However, it is questionable whether the legislative change of patent extension 

actually has changed the conditions for innovating firms in any considerable 

manner. I would like to argue that, due to a combination of two factors, the 

effect on incentives ex ante might actually be less significant than might be 

presumed: 

 The discounting of future profits 

Profits discounted over longer periods of time have lower present value. The 

risk of projects being unprofitable in the long run can stem from the risk of 

competition and a possible change in demand for a particular treatment. As 

time passes, the higher the risk of there being a substitute to a drug, resulting 

in future revenues decreasing or maybe even vanishing. Being granted a 

patent does not imply being protected from all competition since there is 

always the possibility of other firms developing and marketing a similar, but 

                                                           
26 Grabowski and Vernon, 2000b 
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slightly different drug based on another active substance or on a chemical 

variant of the drug27. This would not be considered as patent infringement 

and the initial drug might lose parts of its market. Hence, the value a firm 

puts on the innovation will decrease as time passes. Thus, increasing the time 

frame of patent seems to lead only to marginal present value increases and 

consequently relatively low impact on incentives. 

 The legislative changes concerning generic products 

The abbreviated approval procedure and the Bolar provision should 

counterbalance the possible increase in ex ante incentives that an extension 

might lead to for the following reasons; the extension granted to innovating 

firms through law was earlier obtained artificially due to high barriers of 

entry. Generic producers had to undergo a long pre-marketing process thus 

creating a delayed entry. In contrary, the situation today is such that 

innovative firms will gain time through the patent extension in parallel of 

their generic counterparts on their part taking advantage of the time gained 

through a shorter way to the market. According to an American study, 

generic producers have gained close to three years through the 

amendments.28 As the average patent extension is of the same extent, these 

two effects will counterbalance each other. Consequently, the average time 

that an innovator is sole supplier on the market has in effect not changed 

significantly, and the profit increase should therefore be more or less non-

existent. 

 

Thus, the difference from the patentees’ point of view consists more of a 

codification of the already present situation before the amendments rather than 

an actual shift in market conditions. 

4.1.2 Effects of the increased generic competition 

We need also consider the effects of increased competitive pressure on the 

post-patent market. Before the legislative change, there should generally be 
                                                           
27 A patented drug that is similar to the innovator drug is often referred to as a “me-too drug”. 
28 Grabowski and Vernon, 2000b 



 18 
 

fewer generic competitors on the market. Hence, innovators could maintain 

larger market shares for longer periods of time until newer, more effective 

products were introduced. As generic producers enjoy a less time-consuming 

and cheaper development and approval process their fixed costs will have 

declined. High fixed costs function as a barrier to entry for generic firms and, as 

these are lowered through the legislative changes, the number of firms willing 

to enter the market will increase. Fiercer competition on the market implies that 

the marginal between the price level and the marginal cost of the product will 

decrease. As a consequence, a larger amount of generic producers will be able 

to satisfy the market demand at a lower price, leading to a larger loss in market 

share for the brand drug. 

 

Intuitively, one can say that the increased competition on the ex post market 

should have a negative incentives effect for the innovating firms. Firstly, the 

cheaper pre-marketing process, i.e. lower fixed costs, will lower the average 

total cost of generic producers and make them willing to sell their product at a 

lower price than the brand drug. Given the cost containment and insurance 

reforms put into place the last decades and the fact that pharmacists and 

physicians are encouraged to choose the cheaper products within a group of 

drugs, this will lead to an important decrease in the market share of the 

previously patented drug. Secondly, the higher number of generic competitors 

leads to fiercer competition and therefore decreasing profit margins as the price 

moves towards the marginal cost of the product. Looking at figure 4.1, we can 

clearly see that the assumption of decreased sales occurring around ten to 

thirteen years after marketing, i.e. as the patent expires, is confirmed 

empirically, as the sales revenue encounter an important fall. Generic products 

are reaping an ever increasing part of the market at considerable pace. In 1984, 

only 19 per cent of the prescription drugs used were generics; in 2002 this 

figure had increased to 50 per cent and it is predicted to rise to 57 per cent in 

2005.29 Furthermore, empirical data confirm that the introduction of a 

                                                           
29 Middleton, 2002 
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shortened approval procedure for generic products has resulted in a 

considerable increase in the number of generic entrants on the US 

pharmaceutical market compared to the situation before the Hatch-Waxman 

Act.30 

4.1.3 Net effects 

With this analysis one can draw the conclusion that legislators’ intention of 

maintaining the level of ex ante incentives of potential innovators does not 

seem to be met despite longer patent protection being awarded to innovators. 

We have concluded that there should be no real effect on the amount of time 

that the brand drug is the sole supplier on the market, even though the patent 

has been extended. The effects of the changed environment for generic drugs 

and the results on the post-patent market on the other hand should lead to 

decreased R&D incentives and hence, the total effect should be negative. 

Comparing empirical evidence prior to the amendments with studies made 

thereafter, it seems as if the analysis is confirmed.  

 

Below is a figure showing the sales distribution for brand drugs in the US 

during the 1970’s. Compared to the present situation we can see that the sales 

development the first ten years is essentially unchanged. We can however see 

evidence that the fall in sales occur at faster pace today, indicating that brand 

drugs are losing market shares at a faster pace.31 

 

 

 

 

                                                           
30 Caves et. al., 1991 
31 It has to be noted that the study of 1990 uses the currency level of 1986 while the more recent study 
is based on the level of 2000. This will make a difference in absolute terms but for this analysis it is the 
development in profit over time rather than the absolute level of profit in terms of money that is of 
interest. 
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Fig. 4.3: Sales distribution over time for brand drugs introduced for the period 1970-197932 
 

The US Congressional Budget Office (CBO) made an empirical study to 

determine the effects on the profit level of innovating firms. It reaches the 

conclusion that as a result of the Hatch-Waxman Act total average return33 from 

marketing a drug has been lowered by $27 million in the US, corresponding to 

12 per cent of the prior estimated total average return. In contrast to my 

analysis, the CBO’s study infers that, in spite of this decline, the average 

expected return remains at a level that still will allow the brand drug 

manufacturers to recoup the costs of development. Thus, they conclude that 

there is no significant effect on the ex ante incentives of innovators. To me, this 

conclusion does not seem particularly well grounded. As the average level 

declines by 12 per cent, this should reasonably imply that some of the drugs 

that prior to the amendments could have reached earnings above its costs, in 

the present situation no longer will. For example, if we presume that the profit 

distribution of drugs is normally distributed (cf. fig 4.4) and that the profit level 

declines with an average of 12 per cent, this means that the zero-profit level will 

have shifted to the right, i.e. a fewer share of developed drugs will lead to a 

positive profit for the patentee. 

                                                           
32 Grabowski and Vernon, 1990, figure 2, p. 8. This figure has been somewhat altered as the original 
one shows the development during 25 years. To be able to do an easy comparison with fig. 4.1 I have 
chosen to simply exclude the last five years showed on the original figure. 
33 In this study the definition of drug marketing return refers to “the expected average present 
discounted value of the total profit stream generated by introducing a new drug on the market”. 
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Fig. 4.4 Density of standard normal distribution and 
the effect of decreased average return on number of drugs 

 

As a result, fewer drugs will bring innovators a positive profit. R&D on some 

potential cures will then be reduced, as firms will be more reluctant to enter 

into R&D of drugs that might bring them a loss. Put differently, a decline in 

average return as an effect of the amendments put into function also implies 

that the pharmaceutical industry will have encountered a decrease in the level of 

R&D for new products. This conclusion can be even more emphasised as 

studies show that the expected returns is one of the most important 

determinants of pharmaceutical R&D.34 This means that there will have been a 

negative effect on the ex ante incentives to innovate and hence, the goal of a 

high level of innovation in the pharmaceutical industry seems to have been 

impaired.35 One possible reason for the decline in profit not being more 

important than 12 per cent is simply that as the average profit declines, the 

R&D of firms will tend to bias towards higher profit drugs, to the detriment of 

low profit drugs. Hence, the firms themselves might not have suffered so much 

from the profit decline. However, in the long run society will have to bear the 

loss in the form of a smaller amount of drugs actually being developed. 

                                                           
34 Grabowski and Vernon, 2000a 
35 Of course, this is hard to prove empirically since we can never know how the “no-change scenario” 
would look like. However, in theory a decreased profit level will decrease ex ante incentives to innovate. 

Proportion of drugs 
reaching zero-profit level 
prior to (P) and after 
amendments (P’) 

P P’ Density 

Profit  
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4.2 Effects on the ex post goal of decreased social costs 
Although it is still required to show that a generic product is bioequivalent to 

the patented drug, this is far less costly and time consuming than the many 

stages of research that pioneers need to go through. Below, I will discuss what 

the effects of this will be when combined with the extended patent length and 

the Bolar provision. Some elements that have already been explained above will 

be explained only briefly in this section. 

4.2.1 Effects of the extended patent length 

As discussed in chapter three, generic producers now enjoy a relatively speedy 

development and approval procedure compared to the innovator. This shortens 

their way from development to actual marketing of the product and, ceteris 

paribus, will result in an earlier market introduction of generics. Furthermore, 

the Bolar provision now in function will also add to the earlier marketing 

possibilities of generics. Estimates show that generic firms can gain around two 

years with the Bolar provision.36 The development and introduction of the 

Bolar provision can at first glance seem to be a direct infringement of the 

patent once given to the innovator. However, in its decision of Roche Products, 

Inc v. Bolar Pharmaceutical Co., a district court in the US found that this was 

not the case as “Bolar realises no benefit during the patent’s term; its activities are in no 

way connected with current manufacture or sales here or abroad. Nor do its activities lessen 

Roche’s profits during the patent’s term.” The court also added that “(…) post-

expiration delay in competition unintentionally imposed by FDA regulation is not a right or 

a benefit granted by patent law”37. Put differently, it was decided that making or 

using a patented drug solely for the purpose of seeking approval to market a 

generic copy of the patented drug was not an act of patent infringement in 

itself. As long as the generic producer does not receive any profit from the 

development of the product and at the expense of the innovator during the 

course of the patent, there cannot be said to be any infringement. Hence, patent 

protection does not imply that another party is forbidden to use the substance 
                                                           
36 Liikanen, 2001 
37 Engelberg, 1999, p. 396 
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at all. On the contrary, patent law includes an “experimental use” doctrine that 

states that another party that “uses a patented product or process does not infringe (the 

patent) if the use is for purposes of research and experimentation and not for profit”38. 

Hence a patentee cannot claim damage in the case of another party using the 

patented product for this so called de minimus use. 

 

Nevertheless, since the patent simultaneously has been extended in time the 

earlier introduction will still be delayed, as the generic product will not be able 

to be marketed as long as the patent is still in function. The total effect of these 

alterations will depend on their relative strengths. Grabowski and Vernon have 

showed that with the introduction of the ANDA and the Bolar provision, the 

average lag between patent expiration and generic introduction has been 

reduced from more than three years to less than three months.39 In parallel, 

pharmaceutical patents have been extended by three years on average, as has 

already been shown in figure 4.2. This indicates that the net change compared 

to the pre-legislative situation will actually be close to none. Thus, consumers 

will not have access to generic drugs at an earlier stage than prior to the 

legislative changes. 

4.2.2 Effects of the increased generic competition 

As I already mentioned above the pre-marketing process can be seen as a fixed 

cost that affects the total production costs of a firm. As legislation has made 

this process cheaper, the production costs of generics will be lower. This should 

increase the incentives of potential generic producers to enter the market. 

Empirical data from the US shows that there is a clear effect on the situation on 

the post-patent market - generic drugs that entered the post patent market 

during the 90’s typically reaped more than half of the market in less than one 

year. This has to be compared to earlier studies indicating a time of five years 

for a gain of the same extent.40 It has also been shown that the generic 

                                                           
38 Engelberg, 1999, p. 394 
39 Grabowski and Vernon, 1996 
40 Danzon, 2000 
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manufacturers’ market share in the US has been ever increasing since the 

adoption of the Hatch-Waxman Act in 1984 (cf. figure 4.5). 

Fig. 4.5: The generic products’ market share 1984-200541 

 

An increased market share of generics can be seen as a result of two forces: 

 Lower barriers to entry 

The decreased pre-marketing costs in terms of time and money that generic 

producers face today will lead to an increased number of competitors 

entering the market. 

 Increased competitive forces 

As the number of suppliers increases, price competition will grow more 

intense. 

 

Hence, the amendments introduced have reduced the social loss that we 

experienced earlier due to high barriers to entry caused by high fixed costs. As 

the total production costs are lowered through shorter development processes, 

the price offered to consumers on the market will also decline. The ex post goal 

of increased competition will be met to a higher extent, allowing more 

consumers to access the drugs at a lower price. The theory that prices will be 

subject to a larger fall at a faster pace compared to the situation before the 

amendments were introduced is also confirmed empirically – among others 
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Caves et al. showed that as the generic manufacturers on the market increased 

from one to ten the average price for a product declined from 60 per cent of 

the brand drug’s price to 34 per cent. On markets that experienced competition 

from 20 suppliers, the price had in general decreased to only twenty per cent of 

the initial price of the brand drug.42 Similar results are reported by others; e.g. a 

study by Scott-Levin found that during the mid 90’s generics were sold at an 

average of 50 per cent less than the brand drug one year after introduction. 

Furthermore, nearly two thirds of the market had then been taken over by the 

generic products.43  

4.2.3 Net effects 

It seems reasonable to draw the conclusion that the most important effect 

concerning the ex post goal of lowered social cost is actually not the possibility 

of earlier generic introduction. Their pre-marketing requirements have been 

lowered and hence the production costs and time needed for the pre-marketing 

process has clearly been reduced. Despite this, the extension possibilities given 

to the patentees counterbalance the possibility of earlier introduction. Instead, 

the most significant outcome concerns the lower barrier to entry that has lead 

to more potential competitors being willing to enter the post-patent market. 

This increase in competitive pressure has contributed to lower prices to 

consumers and decreased social costs. 

                                                                                                                                                                 
41 The Pharmaceutical Research and Manufacturers of America Annual Report 2003-2004, p. 20 
42 Caves et. al., 1991 
43 The Congressional Budget Office, 1998 



 26 
 

V. CONCLUDING DISCUSSION 
With reference to the analysis made above, the typical market development 

after the amendments have been put into place can be said to be the following: 

 

 

 

 0       ≈10-12       20      ≈23   years 

                 average patent extension 

Fig. 5.1 The typical market development after the amendments of the Hatch-Waxman Act in the 
US and the Directive 2001/83 and Regulation 1786/92 in the EU 

 

As we can see, there have been no real differences concerning the timing 

compared to the situation prior to the changes. Instead, we can see that that the 

actual protection time as well as the time that the generics are allowed on the 

market are basically the same.  

 

The aim with this thesis was to give an answer to whether the legislative 

changes that came with the Hatch-Waxman Act and the more recent EU 

Directives – i.e. the patent term extension, the Bolar provision and the 

abbreviated approval procedure for generics – has been able to reach a more 

desired situation both from an ex ante as well as an ex post point of view. The 

conclusion I have reached is that the Bolar provision and the abbreviated 

approval procedure should be seen as highly desirable legislative changes from 

an efficiency point of view. By avoiding duplication costs caused by several 

similar R&D processes and by stimulating post patent competition society gains 

and consumers can benefit through reduced prices. Thus, the effect on the goal 

of increased ex post competition is substantial and highly desirable from 

society’s point of view. As patent law states that a patentee is given a protection 

for a period of time in return for the disclosure of the R&D information and the 

dissemination of the intellectual property created thereafter, the amendments 

are also a step towards better compliance to patent law. However, we should 

also note that generics are not introduced on the market any earlier than before 

Patent application Marketing approval Initial patent expiration Generic introduction
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and therefore, society’s costs are still high during a long period of time, but they 

fall considerably thereafter. 

 

Concerning the goal on the ex ante incentives to innovate, the effects for the 

manufacturers themselves seem to be negative and there are indications that the 

average profit level of innovators has decreased. This might not necessarily 

affect the R&D of drugs with large potential markets and with consumers 

having a high willingness to pay for that particular drug. These are often drugs 

that are used to cure and relieve from welfare-related diseases. On the other 

hand, the fact that the average profit has been lowered should imply that some 

drugs that have smaller markets risks of not being developed. Thus, even 

though the average revenue level for innovating firms might not have changed 

substantially, society as a whole might very well be suffering from a decreased 

number of developed drugs. One possible explanation for the relatively modest 

revenue decrease might actually be this redirection towards development of 

blockbuster drugs, to the detriment of drugs with smaller markets or markets 

where the willingness to pay is low. However, the size of this effect is quite 

hard to determine, as we can never know how the scenario would be in a world 

where these changes would not have been put into place. 

 

In addition, we need to see to the differences between short run and long run 

effects of the legislative changes and how society will be affected. In the short 

run society might actually not experience any negative effects of a decreased 

R&D level as this will affect the number of drugs being marketed ten or maybe 

even twenty years in the future. Potential drugs that were in the pipeline as the 

changes were put into place should not be affected but the innovative firms’ 

decision on new projects should have been. In other words, legislators can 

claim that the legislative effects have merely had positive effects in terms of 

decreased price levels. But, taking into consideration the changes in 

combination with factors such as the importance of patents in the 

pharmaceutical industry and cost containment reforms I would like to claim 
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that the effects will be negative in the long run. We might not have been able to 

see this earlier but if the possibility of recouping costs is not enhanced, it seems 

like we are walking down a path that will result in problems concerning the 

incentives to innovate in the future years to come. 

 

What we can say with security is that reaching a desirable R&D level is a 

problem that has been dealt with through legislation such as patent law and 

patent extension possibilities. Additionally, the encouragement of competition 

has been taken care of by relaxing the requirements of generic producers. 

However, it seems as if legislators have put the patent extension into place to 

“correct for” the risk of decreased incentives. Would there be a way of 

maintaining them through other mechanisms that might be beneficial for both 

companies as well as consumers, this is an alternative that should be 

examined.44 The main task of legislators today seem to be to find a way of 

keeping incentives of R&D and it is important for legislators to keep in mind 

that, without the development of new innovative drugs, there will be no 

possibility of generic production either. Somebody has to do the hard work and 

hence, strong incentives to enter into R&D are needed. The positive effect of 

increased competition can be felt in the short run as generic manufacturers 

quickly can enter the market. In contrast, the negative effect on the R&D level 

within the industry will not be fully recognisable until some time has passed. 

This is something that has to be taken account for in future legislative changes. 

By maintaining an adequate reward system for the firms that choose to enter 

into R&D for new compounds we can secure a satisfactory development of 

generics thereafter. This will be to the advantage of society as a whole. 

 

 

                                                           
44 E.g. there should be incentives to find ways of shortening the pre-marketing procedure for 
innovating drugs without an increased risk of approving non-effective or even dangerous drugs. 
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FUTURE RESEARCH 
In the available literature it is stated that, prior to the cost containment and 

insurance reforms, a first mover advantage made it possible for brand drugs to 

maintain a relatively large market share after patent expiry even though they 

were sold at a higher price. Today, this possibility had been reduced as 

physicians and hospitals are given incentives to choose the cheaper drugs. As 

generic drugs are homogeneous products, it would be interesting to investigate 

whether there are indications of such first mover advantage among them. In 

other words, can we find any evidence of there being an advantage of being the 

first or one of the first generic products to be introduced on the market as the 

patent expires? In addition, how does this affect the competition between 

generic drugs? Are there a few drugs with large market shares and some having 

only small shares?  

 

As mentioned in the concluding discussion, there should be incentives to find 

ways of shortening the pre-marketing procedure for innovating drugs without 

an increased risk of approving non-effective or even dangerous drugs. This 

would benefit innovating firms as they are able to market their drug at an earlier 

stage and thus increase R&D incentives. In addition, consumers would be able 

to take advantage of this earlier introduction of a specific drug and society 

would in this way gain also. Finding possible ways of doing so is beyond the 

scope of this thesis but could be of interest for future research. 
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Appendix 1. The drug approval process 
 
In the attempt to find new drugs, two different approaches are available:45 

Discovery stage: natural chemical compounds that are thought to have the desired 

properties are isolated from biological samples, 

Synthesis stage: a new synthetically created compound is developed in the 

laboratory given the results from earlier research. 

 

Once a new compound is isolated and some initial tests have showed its 

potential, the firm applies for a patent. From this point on, the development of 

a potential new drug is initiated and the firm will spend considerable amount of 

both time and money. The drug approval process is divided into four stages (cf. 

fig. 1 below). 

 
Figure 1: Phases of the research and development process for a new drug candidate46 

 

The USA and the FDA 

Stage 1: Preclinical Testing 

In this initial stage, the newly patented compound is screened for 

pharmacological activity and toxicity, both in vitro47 as well as on animals. Tests 

on animals are performed as a way to establish how the drug works and 

whether there are any harmful and unwanted effects. In this stage of research, 
                                                           
45 Getzen, 1997 
46 EPFIA, 2000, p 22 
47 Testing conducted in test-tubes containing tissue cultures. 
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which can take up to three years, thousands of different compounds are tested 

and a considerable amount is rejected due to undesired results. An Investigational 

New Drug (IND) application is submitted to the FDA for the compound that 

passes these tests. Given that the FDA does not reject the application within 30 

days, the compound is considered safe enough to be tested on humans.48 

 

Stage 2: Clinical Research 

This second stage of research is the most complex one and all trials are 

documented in detail. A large amount of studies are performed on humans in 

four different phases. Taken into consideration that the knowledge about the 

compound still is limited, the clinical testing is carefully controlled by a 

professional team. Furthermore, the safety and ethics of the trials are reviewed 

by special committees.49 

 

The clinical research’s first phase consists of trials conducted on a small 

number of healthy people to try to determine the safe dosage of the drug. On 

average, these tests require one year. The trials are aimed at determining how 

the drug affects the body and how the human processes respond. Focus here is 

the safety of the drug. If satisfactory results are obtained, the drug will continue 

onto the second phase. Now, trials are conducted on around 100 to 300 

volunteers suffering from the disease the drug is intended to treat. Through 

these tests, knowledge of short-term safety, side effects and general 

effectiveness of the drug can be obtained. Even though the drug’s safety is still 

of central importance, its effectiveness starts to play a role in the decision 

whether to continue the trials or not. This phase takes about two years. 

 

Knowledge on the effectiveness of the drug is of main concern in the third 

phase of the clinical trials. Around 1,000 to 3,000 patients with different 

medical background take part. The aim of these trials is e.g. to determine how 

the drug works in combination with the intake of other medical substances and 
                                                           
48 Schwartzman, 1976 
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to identify possible adverse reactions. On average, three years are needed to 

conclude these tests.50 

 

The clinical trails often include a fourth phase that is carried out after the 

approval of the drug, the so called process of pharmacovigilance. These 

additional trials are often required by the approval administration despite the 

fact that it has approved the marketing of the drug. The main aim is an increase 

in knowledge regarding the drug’s effect on types of patients that were not 

included in earlier trials. The evaluation of long-term effects is another 

important goal.51 

 

Stage 3: FDA Review and Approval 

Phase 3 clinical trials conducted, the pharmaceutical firm submits a New Drug 

Application (NDA) to the FDA, that has to review it to decide whether the drug 

can be marketed or not. To be approved, the drug has to be found both safe as 

well as effective as a cure for the particular illness stated.52 

 

Stage 4: Marketing 

As soon as the FDA approves the drug, the pharmaceutical firm can make it 

available to physicians and their patients. Nevertheless, research will continue in 

the majority of cases. There are different reasons to this; first of all the FDA 

can insist on more information despite them already having approved the drug 

(phase 4 in the clinical trials, as mentioned above). Second, the pharmaceutical 

firm can choose to do this as an attempt to find new uses for the same 

compound. If one is found, the firm has to file for another NDA. Only then 

can it be marketed for a use other than the one first intended.53 

 

 
                                                                                                                                                                 
49 Spilker, 2002 
50 Alliance Pharmaceutical Corp, www.allp.com/drug_dev.htm 
51 Wyeth: Educational Resources, www.wyeth.com/education/approval.asp 
52 ibid. 
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The EU and the EMEA 

Concerning R&D stages, the harmonised system in Europe is quite identical to 

the one in the United States in the sense that the European Medicines 

Evaluation Agency’s54 (the EMEA) requirements are by and large the same as 

the one’s demanded by the FDA. In contrast, the approval system, i.e. the third 

stage in the US system, in Europe is divided into different procedures; the one 

applicable will depend on the nature and type of innovation.55 

 

“Centralised” procedure 

This procedure starts off with a direct submission of a Market Authorisation 

Application (MAA) to the EMEA. The evaluation is normally done within the 

national regulatory authorities of the appointed members. After presenting the 

result, a “scientific opinion” is decided upon. This is given to the Commission 

that can convert it into a single marketing authorisation valid in all Member 

States.56 

 

“Decentralized” and Mutual Recognition Procedure (MRP) 

The pharmaceutical manufacturer sends an identical patent application to all 

Member States countries where it would like to market the product. The 

country that decides to evaluate it becomes the Reference Member State (RMS). As 

soon as a decision has been made this is to be notified to the other Member 

States (the so called Concerned Member States, CMS) to which the innovator 

handed in an application. Only if this decision cannot be mutually recognised 

due to a dispute will the EMEA interfere.57 

 

                                                                                                                                                                 
53 Ward, 2004-03-21 
54 the common regulatory approval body within the European Union (the EMEA) 
55 Weber Shandwick | Adamson, 2002 
56 ibid. 
57 ibid. 
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Appendix 2. Glossary and abbreviations 
 

ANDA – Abbreviated New Drug Application (US) 

The shortened pre-marketing process applicable to generic drugs, only “bio-

equivalence” with the brand drug needs to be shown. The ANDA makes it 

possible for generic producers to rely on the R&D made on the brand drug. 

Centralised procedure (EU) 

The approval process that NCEs have to go through in Europe. Applications 

are sent to the EMEA. Its evaluation is sent to the Commission as it is the 

authority that has the power to grant marketing authorisations valid in the 

whole of the European Union. 

CMS – Concerned Member States (EU) 

All other Member States except the RMS in which a pharmaceutical 

manufacturer applies for a Market Authorisation Application 

CPMP – Committee for Proprietary Medicinal Products (EU) 

A specialised scientific committee within the EMEA. It is comprised of experts 

coming from the different Member States. Its main task is to review the 

applications to market of the pharmaceutical manufacturers and to give 

scientific advice on which the final decision will be based 

Decentralized procedure (EU) 

The European procedure where the recognition of authorisation that is granted 

by a national approval body in one Member State (the RMS, see below) is to be 

valid in all other Member States (CMS, see above) where the drug manufacturer 

wants to market its product. The “new” decentralized procedure refers to 

products that have yet to be authorised. 

EMEA – European Medicines Evaluation Agency 

The common regulatory approval body within the European Union 

FDA – Food and Drug Administration 

The American regulatory approval body 

Generic drug 
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A generically identical drug has the same active ingredient as an innovative 

drug. Sometimes it can also be referred to as a “bioequivalent” drug 

IND – Investigational New Drug (US) 

The application submitted to the FDA for the compound that passes the initial 

preclinical trials (in vitro as well as animal testing). Given that the FDA does 

not reject this application within thirty days, the compound is considered 

enough safe to be tested on humans and it may proceed to the clinical testing 

stage. 

MAA – Market Application Authorisation (EU) 

The approval by the EMEA to market a drug 

Me-too or similar drug 

A similar drug is a chemical variation of the brand drug 

MRP – Mutual Recognition Procedure (EU) 

The European procedure where the recognition of authorisation that is granted 

by a national approval body in one Member State (the RMS, see below) is to be 

valid in all other Member States (CMS, see below) where the drug manufacturer 

wants to market its product. The “new” MRP is applicable on products that 

have already received marketing authorisations in one Member State. 

NCE – New Chemical Entity 

a new compound with therapeutic potential not previously tested in humans 

NDA – New Drug Application (US) 

The request that the manufacturer sends to the FDA to get the approval to 

market a new drug. The NDA contains all scientific data and results that have 

been collected during the development process. 

RMS – Reference Member State (EU) 

Concerning the MRP, a pharmaceutical manufacturer sends an identical 

marketing application to those Member States where it would like to be 

authorised to market a product. The country that first chooses to evaluate it 

becomes the RMS. 


