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Abstract

This thesis seeks to investigate the vastly varying time to market of newly
approved drugs across Europe. Firtsly, I use a country fixed effects model on data of
newly approved drugs from 2014 to 2017 from 18 European countries. I investigate
the correlations between medication specific characteristics and the launch time and
find that drugs intended to treat HIV, rheumatism or hepatitis are correlated with
a faster launch time. Orphan drugs, though they represent a third of the dataset
are found to be insignificantly correlated with time to market. Using a drug fixed
effects model, I research important country characteristics in relation to the launch
time and find that countries with higher imports of medications are correlated with a
quicker time to market. Countries with larger medication export sectors experience a
longer waiting time, which could be linked to companies trying to hinder the parallel
export of new drugs.

Key words: Time to Market, Launch Time, Fixed Effects, Drug Characteristics,
Country Characteristics
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1 Introduction

In August 2000, the Committee on Economic, Social and Cultural Rights of
the United Nations adopted a comment to the Right to the Highest Attain-
able Standard of Health. The Right to Health covers the essentials to health,
including safe drinking water and food. Additionally, it contains entitlements
such as the right to prevention, treatment and control of disease as well as
the access to essential medicines [United Nations, 2000].
Living within the European Union (EU), one could expect that these entitle-
ments are a given for all European citizens. Today however, there are two
overarching factors which seem to influence if medicine is available for the
people in the EU. Which illness they have and in which country they live in.
The time to market of new medication is the time between the official approval
of a drug by the standardized method of the European Medicines Agency and
the day that the drug is officially available and reimbursed in the country
itself. Within the last five years there were many new drugs intended for the
treatment of HIV, cancer, diabetes or tuberculosis. The time to market of
these drugs is a serious issue for patients in need. Figure 1 shows the range
of the delay of launch in 29 European countries, both between and within
countries.

Figure 1: Length of market access delays (average, maximum, minimum), source:
[EFPIA, 2018]

The pharmaceutical market is one of the highest valued markets in the
world. Prescription drug use and therefore the size of the pharmaceutical
market in Europe has been constantly growing for years. As reported by
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Eurostat, an average of half the EU citizens report to use prescription drugs,
see figure 2. Worldwide prescription drug sales have increased from an $750
billion in 2014 to $774 billion in 2017 [Evaluate Pharma, 2017]. In an industry
such as the pharmaceutical sector, one cannot forget the business standpoint
behind fast launching drugs.
From a business perspective, pharmaceutical companies have a strong interest
in having new products on the market as soon as possible. Since they invest in
Research and Development and have to apply for a patent relatively early on
in the research phase, several years usually pass by before a drug is approved
for marketing leaving companies with a limited amount of years left before
the patent protection is over and generic drugs can be produced and sold.

Figure 2: File:Self-reported use of prescribed medicines by sex, 2014 (%), source:
[Eurostat, 2019]

Since 1995, the official approval of drugs has been standardized by the
European Medicines Agency (EMA), which can approve drugs for marketing
in 31 European countries. This was a major improvement to the previous
system, which required pharmaceutical companies to apply for approval in
every individual European state. Since then, the amount of approved drugs
has increased and the time of approval has decreased. Between the years of
2014 and 2017, the EMA has approved 164 drugs for their member states.
Generally, one could assume that the market approval for 31 European states
would mean the immediate sale of the medication in all these states. However,
approval is often followed by lengthily price and reimbursement negotiations
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with the health regulators of the individual countries. The yearly published
survey by the European Federation of Pharmaceutical Industries and As-
sociations (EFPIA), the biggest pharmaceutical lobbying group in the EU,
analyses the difference in delays to access to newly approved drugs between
European countries. In this report, the EFPIA mainly focuses on the role that
countries play when it comes to the delay in the time to market. In an entry
by the director General of EFPIA, Nathalie Moll claims that being able to
purchase medication is like playing Europe’s postal code lottery in reference
to the strongly varying days of delay in European countries [Moll, 2019].
Even though the report mentions strong variations even within countries, as
seen in figure 1, they do not try to find reasons for why some drugs reach the
market of the same country oftentimes years before other drugs do.

This thesis is aiming to give an overview of the time to market for newly
approved drugs and which characteristics of medications and countries play a
role in explaining the varying delay time within Europe. I use the underlying
data of the EFPIA patients W.A.I.T. report, as provided by IQVIA. I conduct
drug as well as country fixed effects regressions to test the correlation of
medication and country specific characteristics with the launch time in 18
European countries between the years 2014 and 2017. The contribution of
this thesis lies within the analysis of drug characteristics and their correlation
with a varying time to market in Europe as well as the inclusion of parallel
exports and imports in a drug fixed effects model.
Firstly, I show that country effects play a bigger role in the variation in the
time to market, that medication effects, though they do not explain as much
of the variation as countries, are highly significant as well.
I then proceed to research the characteristics in medication which are corre-
lated with a change in time to market. I find that drugs intended to tread
HIV AIDS, hepatitis and rheumatism are correlated with a shorter time to
market. Additionally, I find that drugs marketed by the companies LaRoche,
Merck or Bayer reach the European markets on average faster.
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Lastly, I research the country specific variables and their correlation with the
launch time. Here I find a strong correlation between countries importing
drugs through parallel imports and a shorter time to market, which could be
linked to pharmaceutical companies trying to market their drugs before the
country imports them.

The thesis proceeds as follows: Firstly, an overview of the institutional
background is provided. I will clarify how drugs are approved and what
happens between the approval and the actual marketing of a drug. This is
followed by a review of the previous literature covering mostly the effect of
country characteristics on the launch time. Section 3 provides an overview of
the underling theory behind the models used. Section 4 covers the describes
and summarizes the data used and Section 5 provides the analysis with the
results of the models. Section 6 covers the conclusion of this thesis.

2 Literature Review and Institutional Setting

To receive full access for a new medication to the European Single market,
including Iceland, Norway and Liechtenstein, a pharmaceutical company has
to hand in a centralized marketing authorization application at the European
Medicines Agency (EMA). After a scientific evaluation and approval, the
drug application must further be approved by the European Commission
[European Medicines Agency, 2015a]. From this point on, the marketing au-
thorization is granted is further referred to the EMA approval. The assessment
is done by the Committee for Medicinal Products for Human Use, which has
to evaluate, based on the available information, whether a drug’s benefits
outweigh its risks [European Medicines Agency, 2018a].

After a successful approval, the company granted the marketing authoriza-
tion starts price negotiations with the health regulators of all countries which
are part of the EMA structure. It is up to the national health regulators to
decide on the reimbursement status of the new drug. Reimbursement systems
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are often complex as they are customized to the health and economic needs of
a country, balancing between tradition and, especially after the financial crisis,
controlling the budget. Some countries reassess the quality of the medication
again, even after it has been approved by the EMA (eg. Austria), other
countries have prior negotiations with the marketing authorized companies
to have the quickest possible launch time (eg. France) [ÖBG, 2006].
In a 2017 study, [Downing et al., 2017] found that compared to the US Food
and Drug Administration Agency (FDA), the EMA approves fewer drugs and
takes longer time for approval. Between 2011 and 2015, the FDA approved
170 new therapeutic agents while the EMA approved 144. Of the 142 drugs
that were approved by both agencies, the median time of review was 303 days
at the FDA and 369 at the EMA.

However, a report by the Center for Medicines Research (CMR) in 2001
compared the system of the EMA to its predecessor, where every state in the
EU had to approve a drug individually and found performance improvement
[CMR International, 2001].
When it comes to the time to market, there are many theories about coun-
tries and some about drug characteristics which influence the launch time.
[Danzon et al., 2005] found that in the mid 1990s, countries with lower ex-
pected prices as well as a smaller expected market size have larger launch
windows. Additionally new drugs were often not released in these markets at
all. They also found large discrepancies within Europe, where out of the 29
drugs approved by the EMA (former European Agency for the Evaluation of
Medicinal Products, EMEA), from 1996 to 2005, 23 were launched in Sweden
compared to five in Portugal. The country with the fastest launch time was
Germany and the longest was Belgium. For country characteristics, they
found the GDP per capita to have an especially strong effect within the EU
compared to the whole sample. Concerning medication specific characteristics,
they suspected strong political pressure to approve drugs treating HIV AIDS,
since they were more likely to be approved by the standardized procedure of
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the EMA, compared to for example cardiovascular medication.

In her study, [Kyle, 2006] found that not only the country, but also the
location of the producing pharmaceutical company’s headquarter plays an
important role in the launch of new drugs in a country. Comparing the
number of launches, she finds that countries where the producing pharma-
ceutical company has its headquarter have a higher possibility of launch.
She linked to pharmaceutical companies having a better overview of the
bureaucratic system in the countries that they are based in. Additionally,
health regulators might have a general economic incentive by launching a
drug faster if the headquarter is based in their own country. The European
countries with the most headquarters were France, Germany and the UK.
[Kyle, 2006] also found faster launches in countries that share a border or
language with the firm’s country of origin. This in turn could be a strat-
egy of the pharmaceutical company to hinder the export of the new drug
to the neighbouring countries by quickly launching the drug in these countries.

One important effect on launch time, is the price at which health regu-
lators will buy new medicines for their country. The system used by most
EU members when it comes to price negotiations, excluding Sweden and
the UK, is called External Reference Pricing (ERP). Simply put, a country
picks a number of other countries and uses the negotiated list prices in these
countries to calculate a base for price negotiations with the pharmaceutical
company. Spain for example uses list price data from 22 other countries to
calculate the average price which they then demand in negotiations with
the pharmaceutical company. The baskets of countries can vary in size from
one (Luxembourg) to 31 (Hungary and Poland). Every country in the EU
however, has a different approach to the ERP system, it can for example
vary in how many of the countries in the basket need to launch the drug
before the country starts negotiations [Rémuzat et al., 2015]. Additionally,
some countries use this system as their main base of negotiation while other
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countries only use it as a support for negotiation. Therefore, some countries
will wait for other countries to set a list price, while other countries prefer a
faster drug launch over a price reference.
Since 1995, there is another big factor playing into price setting and conse-
quently launching time in the EU and the European Economic Area (EEA),
namely parallel trade. Parallel trade (also: parallel import) is defined by
products that are bought in one country in an unofficial way and then sold
cheaper than usual in a different country. Free parallel trade is only possible
within a free trade association. Drugs imported from outside the EU do not
fall under the parallel trade category, since they underlie tolls and additional
juridical limitations. The practice of parallel import within the EU and EEA
however, is legal under Art. 28-30 EC, which proclaim that pharmaceutical
products have to be treated the same way as other products and fall under
the freedom of trade.
[Ganslandt and Maskus, 2004] showed on the example of the pharmaceutical
market in Sweden, after their entry into the EU in 1995, that parallel imports
significantly reduced drug prices in the national market. Drug companies
therefore might try to sell their products only in selected EU countries where
they can expect high prices to ensure that there will not be a parallel export
from lower priced countries, which would reduce their profits.

[Verniers et al., 2011] argued that health regulators of a country which has
a large healthcare budget experience a longer time to market. They linked
this to countries which have traditionally high healthcare expenditures like
France, being more concerned about keeping the set budgets, especially after
the financial crisis.
Another variable that [Verniers et al., 2011] proposed is the culture of a
country. To include national culture, they rely on [Hofstede, 2001], for his
variables on national culture, namely uncertainty avoidance, masculinity,
individualism and power distance. Uncertainty avoidant cultures show lower
self assessed health values and are therefore speculated to have a faster launch
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time, while a masculine society might perceive a lower need for healthcare and
generally accepts a longer time to market. Countries with high individualism
value healthcare more and they therefore expected a faster launch time and
a higher price. Finally, [Hofstede, 2001] argues that countries with a high
power distance also show high levels of bureaucracy, which in turn lengthens
the time to market.

3 Theory

The theory section, as well as the analysis, will be split in two parts. Medica-
tion effects, for which the literature is relatively limited, and country effects,
which has been previously researched thoroughly.

As mentioned previously, there was a very limited amount of previous
research for the second part of my analysis, the correlation of medication
characteristics. Medication is internationally classified with the Anatomical
Therapeutic Chemical (ATC) Classification. Every drug has an appointed
ATC code which can be up to five levels deep. It starts with the ATC1 level
which describes the organ or system in the body, which is affected by the
drug. The ATC1 level has 14 classes:

• ATC A: Alimentary tract and metabolism

• ATC B: Blood and blood forming organs

• ATC C: Cardiovascular system

• ATC D: Dermatologicals

• ATC G: Genito urinary system and sex hormones

• ATC H: Systemic hormonal preparations, excl. sex hormones and insulins

• ATC J: Antiinfectives for systemic use

• ATC L: Antineoplastic and immunomodulating agents
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• ATC M: Musculo-skeletal system

• ATC N: Nervous system

• ATC P: Antiparasitic products, insecticides, and repellents

• ATC R: Respiratory system

• ATC S: Sensory organs

• ATC V: Various

Figure 3 shows the variation in time to market across ATC-classifications.
Drugs classified as ATC H, Systemic hormonal preparations, on average
reach the market the fastest while Dermatologicals need the longest time.
Most new drugs on the market were classified as ATC L, Antineoplastic and
immunomodulating agents. The four years of the sample did not include any
drugs classified as ATC P or ATC V. The appendix includes a series of figures
which show the time to market by each medication (figures 7, 8, 9, 10).

Figure 3: ATC code on Time to market

There are three categories of drugs which were included in the original
IQVIA dataset: orphan, oncology and combination drugs. Orphan drugs are
drugs which are intended to treat a rare disease 1. Since it would be not prof-
itable for companies to produce these drugs at all if there is a diminishingly

1To be classified as an orphan drug, the disease it is intended to treat has to affect less than 5 in 10,000
people and has to be life threatening or chronically debilitating. The new drug also has to be the first one
to treat this disease or has to be proven significantly better than any previous drug.
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small market, they receive government subsidies and can sell the drugs for very
high prices to regain the spending on R&D. There is an ongoing discussion,
especially in the US that there are too many orphan drugs produced and that
the government incentives are too high compared to the health economic value
to the country (see for example [Johnson, 2016], [Drummond, 2008]). The
number of produced orphan drugs has increased drastically since the EMA’s
Orphan Legislation in 1999, which guaranteed incentives for pharmaceutical
companies to research orphan diseases [European Medicines Agency, 2019].
In the four years of the dataset and the 165 drugs approved by the EMA, 50
were classified as orphan drugs. In the EFPIA W.A.I.T. Report, 10 countries
were identified of having an on average 100 days longer time to market of
orphan drugs compared to other drugs. On average however, the report states
that 80% of countries have longer time to market for orphan drugs. An on
average longer time to market is therefore expected for orphan drugs.
Another classification of a drug is an oncology drug, intended to treat cancer.
The EFPIA report shows an average of 73% of countries having to wait longer
on new cancer drugs than on other drugs.
The last classification is combination drugs, which are drugs with more than
one active molecule. Combination drugs are in 80% of countries faster to the
market, with 11 countries experiencing an average of 100 days shorter time
to market.
The EMA publishes a report every year, highlighting the most important
medications approved in the previous year. The reports are titled Human
Medicines Highlights and there are reports for every year in the dataset.
One part of the report is the list of medicines which have been classified as
"Outstanding contributions to public health". These highlighted drugs are
expected to reach the markets faster.
There are several drugs approved within the four years of the dataset which
are intended to treat the same sickness and have the same ATC code as other
drugs approved within this time span. I expect the drugs being approved
after another drug which is intended to treat the same sickness to take a
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longer time to market since the marketing authorized company would have
to convince the health regulator that their drug is more effective.
Lastly, the regression includes dummy variables of several large companies
which hold the rights to sell the different drugs, called Marketing Authorized
companies. The companies Novartis, Merck and Ipsen are included since
the president and vice presidents of the Pharmaceutical Lobbying group
EFPIA were from these companies. The EFPIA registered 45 official meetings
with the European Commission since 2014 and spends around e5 million
per year for lobbying purposes in the EU [LobbyFacts.eu, 2019]. I therefore
expect the companies of the presidium being correlated with a faster time
to market. 31 companies are full members of EFPIA, nine more are affiliate
members. The biggest pharmaceutical companies world wide by sales are all
full members of EFPIA. Further companies included in the regressions are
Pfizer, Hoffmann- LaRoche AG, Merck Group, GlaxoSmithKline plc, Sanofi
S.A., AbbVie Inc., Bayer AG, Eli Lilly and Company and the Boehringer
Ingelheim group. From 2014-2017, these were the biggest companies on the
market, many with headquarters in the EU. I expect them to have a better
overview of the bureaucracy in many member states and their medications to
have a shorter time to market, as seen in [Kyle, 2006].

The correlation with the time to market that the EFPIA report is focusing
on is the "effect" of living in different countries in the EU, which can easily be
recreated for the countries in the dataset, see figure 4. The Figure shows the
large variations between countries, the country with the shortest launch time
being Germany and the longest being Poland. In the report, the authors do,
however, not provide any control variables other than the countries. European
countries however, are varying in everything from their economy, healthcare
system to culture. Simply stating that one country receives drugs faster than
another one has limited scientific appeal.
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Figure 4: Countries on Time to market

As seen in the Literature Review, economic characteristics of countries
have shown to be correlated with the launch window. Since the market size
of countries play an important role for companies when deciding where and
how fast to launch a new drug, the population size of the country is included
as a variable, as well as the current health expenditure per GDP. A larger
population size is theorized to correlate negatively with the time to market,
since pharmaceutical companies would want their new drugs to enter large
markets especially fast. The correlation of health expenditure of a country
on the other hand, could go in two directions. Either, a country has a high
health expenditure and will therefore settle on a high price and drugs can be
marketed quickly, or the country’s health regulators have to follow budget
constraints which in turn would mean longer price negotiations and a longer
time to market.
An important variable which influences the launch time is the negotiated
price between pharmaceutical companies and the country’s health regulator.
Including the list price in a regression however, has some major drawbacks,
since and this is very counterintuitive, the list price is oftentimes not the
actual negotiated price that health regulators pay. Since companies know
about the fuzziness of the external price referencing system, they negotiate
certain official prices with often referenced countries, such as Germany, but
offer them unofficial discounts. These discounts do not have to be reported by
neither the company nor the country [Rémuzat et al., 2015]. The list price
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can therefore maximally be a proxy of the actual price that health regulators
pay, because the actual amount of the discount is not published. Since pricing
data is neither available nor accurate, the only price related variable included
is the Price referencing system.
The main pricing system used in European states is the External Reference
Pricing (ERP). There has been extensive literature on the topic of the ERP,
since it is a system that has flaws both for healthcare systems as well as
company sales (see for example [Persson and Jönsson, 2016]). Until this date
however, the ERP is still commonly used. To put it shortly, this system
basically has countries researching the list price of drugs in other countries
to base their price negotiations on them. There is only one EU member
state in the sample, Sweden, which does not use this system. Furthermore,
there are seven countries, Belgium, Finland, Germany, Italy, Poland and
Spain, which use the ERP on a supplementary basis, meaning that they
do not use the prices of other countries as a sole base of their negotiations
[Rémuzat et al., 2015]. The variable indicating the price system used can
therefore take three values, ERP, ERP supplementary and no ERP. Countries
which only use the ERP system in a supplementary way are expected to have
an average shorter time to market, since they generally do not have to wait
for other countries finishing their price negotiations first.
A factor which has been mostly studied in its connection to drug prices is
parallel import (see for example [Ganslandt and Maskus, 2004]. Since parallel
imports are legal throughout the EU as pharmaceuticals are no exception to
free trade, wholesalers can buy medication in one country and sell it in another
country. Since its legalization, parallel trade has been steadily increasing,
reaching an estimated 25% of all drug sales in Denmark, see figure 5. Pharma-
ceutical companies, represented by the EFPIA, naturally see this as a major
problem, since they cannot unconditionally sell their products in different
countries for different prices. There are still ways for companies to try to limit
parallel trade, for example by selling different sizes of packages to different
countries to increase the repackaging costs for parallel traders [Kyle, 2009].
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When it comes to the time to market, companies would theoretically try to
hold back sales to countries which are known to have high parallel export
to hinder the sale of cheap drugs to typically high-priced countries. On the
other hand, they would try to reach the markets of a high-import country
quickly, to make it harder for parallel importers to market the drug.

Figure 5: Share of parallel imports in pharmacy market sales (%) - 2016, source: EFPIA
2019

To capture the cultural aspects of European countries, the cultural dimen-
sions of Geert Hofstede are included in the country analysis. Hofstede’s work
on cultural dimensions has been one of the most quoted works in social science.
His research is built on the IBM employee survey which was conducted in 50
countries and posed nearly 130 questions. From the answers to the survey, Hof-
stede developed the six cultural dimensions: Power Distance, Individualism
versus Collectivism, Masculinity versus Femininity, Uncertainty Avoidance
Index, Long Term Orientation versus Short Term Normative Orientation,
Indulgence versus Restraint [Hofstede, 2001]. Power Distance is a measure
of how society views inequality and the distribution of power and hierarchy.
Societies with high power distance are viewed to be more bureaucratic. People
living in individualistic societies are expected to care for themselves, family
and social ties are loose. Individualistic cultures show higher appreciation
for healthcare and are willing to pay more for it. Masculine cultures are seen
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to be competitive, materialistic and assertive. In theory, more masculine
cultures perceive a lower need for medical attention, unless it is necessary.
Uncertainty avoidant cultures feel comfortable in structure, law and rules.
They show lower subjective health perception than uncertainty acceptant
societies. Cultures scoring low in the Long Term Orientation are focused
on the past and the present, appreciating traditions and norms and being
suspicious to societal changes. A 2018 report by the European Public Ad-
ministration Country Knowledge (EUPACK) noted that though the variables
apply better to some countries than others in the EU, they are still relevant
for describing the administrative tradition and culture of European countries
[Thijs et al., 2018]. The cultural variables however, are at most a proxy for
the culture in a country and their coefficients should not be given a literal
interpretation.

4 Data Description

4.1 IQVIA

The main dataset I am using is made available by IQVIA, formerly known as
IMS Health and Quintiles. IQVIA is an international consulting company,
specialized in the Health information sector.
The data is the underlying data to the EFPIA Patient W.A.I.T. Indicator
survey 2018 [EFPIA, 2019b]. It is the second time that this kind of report
was published by the EFPIA, analyzing the Patients Waiting to Access
Innovative Therapies (W.A.I.T.). The European Federation of Pharmaceutical
Industries and Associations (EFPIA) describes itself as the representation
of the pharmaceutical industry operating in Europe [EFPIA, 2019a]. The
data of the countries comes from EFPIA employees who filled in the list of
generally authorized medications with the date that the drug was available
in their country, if it ever came to the market. The countries available
to me are: Austria, Belgium, Bulgaria, Spain, Estonia, Finland, France,
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Germany, Greece, Croatia, Italy, Latvia, Lithuania, the Netherlands, Poland,
Portugal, Slovakia and Sweden. All medication centrally authorized from
2014, 2015, 2016 and 2017 are available. If a medication does not pass the
central authorization process by the EMA, the producing company can apply
for individual authorization in each country. These medications however are
not part of the dataset. The EFPIA employees responsible of filling in the
data had the option to mark a drug with limited availability LA. For every
country, there is a different definition of LA, it can mean that the drug is only
available in hospitals or that a doctor has to give a special explanation to the
insurance of why this medication is used. In Sweden, Finland and Denmark,
a drug marked as LA was only available in hospitals and was reimbursed
faster, decreasing the average time to market in these countries (see EFPIA
W.A.I.T. report). For other countries a drug marked LA meant an average
longer time to market. Generally, an LA drug is not available for the general
public. This is why drugs marked as LA are disregarded in the regressions.
Dropping the LA drugs and since there is not a single country in the EU that
launched every available drug, leaves 1183 datapoints.
The time to market of pharmaceutical drugs is calculated by the difference
between the date that the drug was approved by the EMA and the day that it
gained reimbursement status in the countries. The quickest medicine to reach
the markets was Portrazza, an oncology medication, marketed by EliLilly,
with a median time to market of 46 days. The medication which took the
longest time to market was Mekinist, an oncology medicine as well, with a
median of 938 days, marketed by Novartis. On average, drugs reached the
European markets after 401 days, as seen in table 1. The drug with the
shortest time to market was Galafold, an orphan medication treating Fabry
disease, which was available in Germany six days post approval. Trulicity,
a diabetes type 2 medication, came to the Estonian market 1502 days after
EMA approval and is the longest time to market in the dataset.

A limitation of the data is that there was a cut off date in January of 2019,
which decreases the datapoints for countries or medication which usually
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Table 1: Variable description: Time to market

Variable Obs Mean Std. Dev. Min Max
daystoacc 1184 401.649 308.774 6 1502

experience a long time to market.

4.2 Medication specific data

Three of the variables which were already in the dataset were the variables
indicating an orphan drug, an oncology medication or a combination drug.
Out of 165 medicines, 50 were orphan drugs, intended for treatment of a sick-
ness that less than five in 10,000 people have. 40 of the drugs were classified
as oncology medicine and 34 have more than one molecule, classifying them
as combination drugs. 110 of the drugs in the four years could be divided as
either one or two of these three categories.
Data about the illnesses which the new drugs were intended to treat was avail-
able from the original IQVIA dataset as well, since it included the ATC-codes
as well as a description of every drug. By searching for the illnesses, as well
as for the ATC-code that they are linked with 2, a number of dummies for
specific illnesses were created. Out of the 165 medications, 11 were intended
to treat hepatitis, 10 diabetes, eight for HIV AIDS, seven for cardiovascular
diseases and strokes, six for rheumatism, five for COPD and two each for
asthma and anti-hypertensives.
One variable was created from another source than the IQVIA dataset, high-
lights. The EMA publishes a report at the end of each year which is titled
Human Medicines Highlights3 and a dummy was created for the drugs which
were mentioned as a highlight.
The dummy variable competition was created by reading the treatment de-
scriptions of drugs with the same ATC-code and finding those which were
intended to treat the same sickness. The medication which was approved later

2see: http://ec.europa.eu/health/documents/community-register/html/reg_hum_atc.htm
3report 2014: [European Medicines Agency, 2015b], report 2015: [European Medicines Agency, 2016],

report 2016: [European Medicines Agency, 2017], report 2017: [European Medicines Agency, 2018b]

18

http://ec.europa.eu/health/documents/community-register/html/reg_hum_atc.htm


was coded as 1. Within the four years of the dataset, 17 drugs were approved
after another drug with the same ATC-code and for the same intention had
already been approved.
The largest pharmaceutical companies on average received marketing autho-
rization for 4-8 drugs. The most drugs were marketed by Gilead Sciences
Ireland UC and Janssen-Cilag International NV, both receiving marketing
authorization for nine drugs each. Bayer AG only received approval to market
one drug within four years.
In the regression looking at drug attributes, the Authorization year variable
was included. The dataset is limited in the sense that there was a cutoff date
in January 2019. Drugs issued for example in the year 2017, oftentimes did
not yet reach markets with long average waiting time until this cutoff date. It
might look like lately approved drugs do better on the market, they are how-
ever only sold in markets with short average waiting time yet. Since the year
is not picked up by the country fixed effects, the variable Authorizationyear
was included instead.

4.3 Country specific data

The data of whether a country used the External Reference Price system
or not was extracted from [Rémuzat et al., 2015], written in 2015, giving a
great overview of the complexity of the system in place. Figure 6 shows the
European map with the three systems in place, External reference pricing,
reference pricing as supportive information and no ERP. Seven countries in
the sample were classified as supportive ERP, Sweden is the only country in
the dataset classified as not using ERP and all other countries are classified
as using ERP.
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Figure 6: Use of external reference pricing in Europe

The current health care expenditure (CHE) per GDP and the popula-
tion size is available at the World Health Organization until the year 2016
[WHO, 2019]. Within the three years, Latvia shows the lowest CHE by GDP
with 5.64% and France the highest with 11.55% followed by Germany with
11.054% and Sweden, 11.047%. On average, the countries in the sample spent
9.3% of their GDP on health care. The countries in the sample had an average
of 29.9 million inhabitants, Germany being the most-populated country with
82.1 million people and Estonia the least-populated with 1.3 million.
Yearly data about the export and import of packaged medicaments can be
found at the Observatory of Economic complexity, a visualization website by
the MIT Media Lab [Observatory of Economic Complexity, 2019]. During
the four years of the dataset, Germany has been the world’s biggest exporter of
packaged medication, taking up 15% of the wold’s total export and 19% of the
export in Europe with a total of $52 billion in 2017. In the dataset, Germany
is followed up by France ($27.5 billion) and Italy ($22.9 billion). Germany
is also the biggest importer with a total import volume of $26.2 billion in
2017, followed by Belgium and France. Table 2 shows a summary statistic
of these variables, while Table 5 in the appendix shows the statistics of the
variables which are used in the regression, which are the natural logarithms
of the original variables.
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Table 2: Country specific characteristics

Variable Mean Std. Dev. Min. Max. N
CHE/GDP 9.306 1.594 5.465 11.595 967
Population (m) 29.968 27.695 1.315 82.176 967
Export (m) 14234.261 15646.106 73.369 52024.016 1184
Import (m) 9951.246 8518.179 277.759 26237.805 1184

Hofstedes cultural variables are available at [Insights, 2019]. All six cultural
dimensions were used, there is however no change between years. To simplify
the variable, the country in the dataset with the highest value in each
dimension was given a value of 100. Since these variables can be seen as
proxies for the culture of a country, they should not be interpreted for
themselves.

5 Analysis

A report such as the one published by the EFPIA offers a simple picture of
the way European countries experience the time to market of newly approved
drugs. It is easy to show graphically that the countries and to some part the
different drugs show great discrepancies in their delay time to the market.
In this section, I will show variables that can be linked to this variation.
The analysis is structured in three parts. Firstly, I will perform two OLS
regressions, one with country fixed effects and one with drug fixed effects,
to see which one has a bigger influence on the time to market. In the other
two parts, I will first show a country fixed effects regression to dive into the
medication specific characteristics of time to market. This is followed up by a
drug fixed regression to see the influence of country characteristics.

5.1 Country and Drug Fixed Effects

In this first part, I regress the time to market on the countries and on the
medication separately to see the size of the correlations.
I start with an OLS of time to market of drug i TTMi on the countries c.

21



TTMic = α + βnXc + ε

Most countries are highly significant and the adjusted R2 is 0.30, see
Table 6 in the appendix. The country with the highest negative coefficient is
Germany which shows an average 211 days faster availability of drugs, while
Bulgaria shows an additional average 299 days wait.
The second regression is the TTMi on the medication j.

TTMij = α + βnXj + ε

Most of medications do not have a significant effect on the time to market and
the adjusted R2 has a value of 0.157, see Table 8 in the appendix. Both tests
show highly significant F-Tests at a 1% level, however the country specific
regression shows seems to explain a larger part of the variation in time to
market, as suggested by the adjusted R2.

5.2 Medication Specific Characteristics

This section is based on a country fixed effects regression, trying to find
correlation of medication attributes on the time to market. Country fixed
effects are used to keep the effects of country characteristics constant. These
effects include but are not limited to the effects that were researched in the
previous section such as the pricing system used and the national culture. In
addition, all standard errors are clustered on the country level.
As seen in the Literature Review, there is very limited research which is
investigating the effects or correlation of medication characteristics on the
time to market. There is however a clear link between the different drug forms
and their time to market, which can be seen in figure 3. This figure separates
the approved drugs in their ATC classifications. The appendix includes a
series of figures which show the time to market by each medication (figures
7,8,9,10).
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Because of the lack of previous research, many rather unexplored variables
were included in the regression. There are three models to this regression. The
first one includes all variables mentioned, the second and third one excludes
all variables with highly insignificant coefficients.

TTMic = αc + β2Oncologyi +β3Orphani

+ β4Combinationi +β5Illnessesi

+ β6Highlighti +β7Competitioni

+ β8Ccompanyi +εic

This is the regression of time to market TTM of drug i in country c. Drug
specific characteristics are included such as oncology, orphan or combination
drugs as well as drugs intended to treat HIV, COPD, diabetes, asthma,
rheumatism, hepatitis, hypertensive and cardiovascular diseases. Highlight is
a variable which indicates if the medication has been mentioned in the Human
Medicines Highlights report from the EMA. The coefficient of Competition
captures the correlation of a drug being approved after another drug which is
intended to treat the same disease with the same ATC-code. This is followed
by the variables of the biggest pharmaceutical companies.
The results of the country fixed regression are shown in Table 3.From the
three categories orphan, oncology and combination; combination is the only
one showing a mildly significant result.
Due to the nature of the illness related dummy variables, any value of the
coefficient is compared to a drug which is not intended to treat any of the
sicknesses included in the regression. HIV related drugs, on average reach
the markets 144 days faster, cp. [Danzon et al., 2005] interpreted the higher
amount of HIV drugs being approved by the centralized procedure in the
1990s as political pressure in a time of need for the drugs and appears as if
the HIV drugs still on average get to the market faster in the 2010s. This
cannot be seen for drugs intended to treat asthma for anti-hypertensives.
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Hepatitis drugs however, are marketed an average of 137 days sooner and
drugs treating rheumatism are marketed an average of 120 days earlier.
Drugs which have been highlighted by the EMA were theorized to reach the
markets faster. They show however, no significant correlation to the time to
market. The same goes for the variable indicating drugs which were released
after another drug intended for the same purpose, which shows no significant
correlation either.
Comparable to the illness related dummy variables, the variable for the
marketing authorization company is interpreted as compared to a drug which
is not marketed by either of the included companies. Taking a look at the
biggest pharmaceutical companies, we see that drugs marketed by Merck
(headquarters in Germany), AbbVie (headquarters in the US) and LaRoche
(Headquarters in Switzerland) on average reach the market up to a hundred
days faster. Bayer AG (Headquarters in Germany) shows the biggest coefficient
of all companies with -221 days. The pharmaceutical companies of the
presidium of the lobbying group EFPIA however, do not show any significant
correlation with the time to market.
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Table 3: Country fixed effects regression, Drug specific characteristics

(1) (2) (3)
Time to market Time to market Time to market

Oncology -37.60 (34.86) -32.25 (34.17)
Orphan 21.55 (20.17) 21.30 (20.00)
Combination -43.13∗ (22.65) -40.39∗ (22.64) -40.72 (25.71)
HIV -148.4∗∗∗ (31.92) -151.3∗∗∗ (30.10) -144.4∗∗∗ (26.32)
COPD -74.07∗∗ (32.30) -83.03∗∗ (30.43) -64.02∗ (34.03)
Diabetes -78.52∗∗ (33.40) -80.58∗∗ (36.16) -72.52 (42.37)
Asthma -55.15 (49.58) -54.73 (49.15)
Rheumatism -138.2∗∗∗ (29.29) -129.5∗∗∗ (22.06) -120.6∗∗∗ (28.33)
Hepatitis -143.3∗∗∗ (37.11) -145.6∗∗∗ (36.08) -137.3∗∗∗ (39.84)
hypertensive -25.30 (37.07)
Cardiovascular -71.46∗∗ (30.49) -66.59∗∗ (28.79) -56.31∗ (27.61)
Highlight -39.31 (23.21) -37.65 (24.94) -38.90 (23.22)
Competition -13.69 (20.59)
Pfizer 14.84 (26.08)
Novartis 19.18 (27.95)
LaRoche -102.9∗∗∗ (30.62) -110.5∗∗∗ (28.41) -132.3∗∗∗ (22.66)
Merck -87.51∗∗ (31.04) -89.97∗∗∗ (30.46) -94.74∗∗∗ (31.65)
Glaxo -58.40 (43.17) -55.13 (42.98) -75.01∗ (41.90)
Sanofi 42.66 (47.51) 39.29 (41.78)
Boehringer -69.57 (44.46) -72.34 (43.83) -75.64 (43.56)
Ipsen -71.97 (56.33) -73.66 (57.07)
AbbVie -131.4∗∗∗ (38.03) -130.3∗∗∗ (39.23) -133.4∗∗∗ (38.05)
Bayer -222.4∗∗∗ (74.56) -248.6∗∗∗ (80.55) -221.1∗∗ (82.61)
EliLilly 4.215 (50.47)
2014.Authorisationyear 0 (.) 0 (.) 0 (.)
2015.Authorisationyear -28.67 (25.81) -31.63 (24.68) -28.52 (24.16)
2016.Authorisationyear -106.8∗∗∗ (27.97) -111.7∗∗∗ (27.44) -115.0∗∗∗ (23.86)
2017.Authorisationyear -152.5∗∗∗ (36.68) -155.7∗∗∗ (36.07) -153.8∗∗∗ (34.36)
_cons 542.3∗∗∗ (20.61) 543.4∗∗∗ (20.38) 537.4∗∗∗ (23.76)
N 1183 1183 1183
R2 0.158 0.158 0.153
adj. R2 0.139 0.142 0.141
F . . 1081.5
df_m 16 16 16
df_r 17 17 17
Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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5.3 Country specific characteristics

As has been graphically displayed in Figure 4, there are large differences
across countries when it comes to the time to market for newly approved
drugs. In general, one can see a strong discrepancy between the Eastern and
Western European countries with a difference in average time to market of up
to a year. The country with the shortest median time to market is Germany
with 50 days, followed by the Netherlands with 139 days and Sweden with 188
days. The country with the longest time to market is Poland with a median
of 750 days.
This following regression is a drug-fixed effects regression, which is used to
hold the factors which are medication specific, such as illness which they are
intended to treat or market authorization company, constant. The drugs
are fixed with the product code, which is individual for each medication and
clustered standard errors on the product number. The focus of this regression
is hereby on the correlation of country specific characteristics.

TTMic = αi + β1CHE/GDP ct +β2ln(Population)ct

+ β3ln(Export)ct +β4ln(Import)ct

+ β5ERP c +β6CulturalDimensionsc + εic

TTM of a drug i in country c is regressed on four variables which vary
in time and two which are constants. CHE/GDP is the Current Healthcare
Expenditure per Gross Domestic Product, ln(Population) is the natural log-
arithm of the country’s population, ln(Export) and ln(Import) refer to the
natural logarithm of the exports and imports of packaged medicaments. All
four variables show the value from the year the medication was approved by
the EMA.

Non-time dependent variables are the pricing system used by the country
ERP as well as the cultural dimensions of Hofstede: power distance, mas-
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culinity, uncertainty avoidance and individualism, long term orientation and
indulgence. Table 4 shows the country characteristics on time to market.
The coefficient which is the most remarkable is Imports. As expected in the
theory section, countries which tend to import more drugs than average also
experience a short time to market. This could be linked to companies trying
to market their products early on in order to complicate and maybe hinder the
parallel import. If the drug is released early on, a market for parallel imported
drugs might not start. The coefficient is highly significant at -215 days per
percentage increase in imports of packaged medication. The coefficient for
exports shows the expected sign as well, it is however only significant on a
10% level. Countries which export more medication experience an average
longer time to market. As theorized before, companies are reluctant to sell
their drugs to countries which are known to have a large export sector, in
order to minimize the export of cheaper drugs to the rest of the EU.

[Verniers et al., 2011] suspect Healthcare expenditure to lead to a longer
waiting time. They argue that countries with high healthcare expenditure
are more aware of keeping the budget and therefore engage in longer list
price discussions with the pharmaceutical company. Indeed, the variable
CHE/GDP is significantly positively correlated with the time to market.
As described in the literature, a larger population size is correlated with a
shorter time to market, with an average of -53 days per 1% increase, cp.
Using the external reference pricing as a supplementary system is correlated
with an average longer time to market. This is not aligned with the theory,
since countries only using the ERP would be expected to wait longer for
medication than those using it as a supportive system.
The only country in the dataset which does not use the ERP in any way or
form is Sweden and Sweden has a relatively short time to market compared
to the rest of the dataset and the coefficient no ERP is therefore negative.
As discussed in the Theory section, Hofstedes cultural dimensions are mearly
a proxy for unobservable cultural variables. The only variable which had the
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expected coefficient was the positive Power Distance, which was theorized
to be high for countries with extensive bureaucracy and therefore lead to a
longer waiting time.

Table 4: Country characteristics on Time to market - holding medication effects constant

(1)
TTM

CHE/GDP 31.03∗∗ (14.25)
ln(Population) -53.10∗ (31.40)
ln(Export) 68.95∗ (41.58)
ln(Import) -215.9∗∗∗ (60.67)
ERP 0 (.)
ERP supplementary 54.94∗ (29.67)
no ERP -112.4∗ (62.73)
Masculinity -0.0637 (0.476)
Uncertainty Avoid. 5.467∗∗∗ (1.006)
Individualism 6.986∗∗∗ (1.018)
Power Distance 4.054∗∗∗ (0.870)
Long term orient. -5.148∗∗∗ (0.933)
Indulgence -3.446∗∗∗ (1.101)
Constant 3810.7∗∗∗ (433.8)
Observations 967
R2 0.386
Adjusted R2 0.378
F 36.89
df_m 11
df_r 121
Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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6 Conclusion

There are many reasons to research the influences on the time to market of
new drugs, from patients in need to a business point of view. Up to this point
however, the research has been fairly limited, especially when it comes to
what role drug characteristics play. This thesis took a report published by
the EFPIA, Europe’s biggest pharmaceutical lobbying group, as a starting
point for researching the correlations of medication and country specific ef-
fects with the time to market of newly approved drugs in Europe. It can be
shown that the vastly differing launch times are not solely dependent on the
countries themselves but that there are characteristics of medications playing
a considerable role as well.

I perform a country fixed effects regression with clustered standard errors
and examine a number of drug characteristics which are correlated to a change
in launch time. I find that drugs intended to treat HIV AIDS, rheumatism
and hepatitis as well as drugs marketed by a hand full of pharmaceutical
companies are correlated with shorter times to market.
On the other hand, I perform a drug fixed effects regression and include several
country characteristics which were previously mentioned in the literature as
well as variables to capture parallel imports. I find that countries which
import more medication experience an average faster time to market, and
those exporting them wait longer for new medication to be marketed.

My thesis was a purely analytic paper which did not allow for causal claims.
Further, the data was limited by a cut off date, two years after the last drug
approval in the dataset.
In an economically important market such as the pharmaceutical market, the
areas of future research are nearly unlimited. In recent literature, the topic
of the health economic value of new drugs becomes increasingly important.
With the increase in approved orphan drugs, which were a third of the dataset
used in this paper, for example, the question of the price of medicine for a
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very limited patient pool arises. The question of health economic value for
the society can also be raised in connection with the time to market, since a
quicker time to market could be linked with a higher price of the medication.
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A Appendix

Figure 7: ATC1 level

Figure 8: ATC1 level
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Figure 9: ATC1 level

Figure 10: ATC1 level
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Table 5: Country variables, summary statistics

Variable Mean Std. Dev. Min. Max. N
Pricing system 1.566 0.595 1 3 1183
CHE/GDP 9.306 1.594 5.465 11.595 967
ln(Population) 16.665 1.146 14.089 18.224 967
ln(Export) 22.449 1.7 18.111 24.675 1183
ln(Import) 22.465 1.223 19.442 23.99 1183
Masculinity 45.507 24.141 4.545 100 1183
Uncertainty Avoid. 65.092 18.184 25.893 100 1183
Individualism 77.028 18.781 33.75 100 1183
Power Distance 47.286 19.98 10.577 100 1183
Long term orient. 74.871 18.681 34.043 100 1183
Indulgence 58.884 21.612 16.667 100 1183

Table 6: Country correlation

TTM
AUT 0 (.)
BEL -3.068 (40.38)
BGR 299.9∗∗∗ (70.26)
ESP 81.15∗∗ (36.81)
EST 351.5∗∗∗ (47.46)
FIN 270.3∗∗∗ (44.36)
FRA 209.3∗∗∗ (44.11)
GER -211.2∗∗∗ (34.55)
GRC 160.5∗∗∗ (38.43)
HRV 92.55 (76.88)
ITA 123.4∗∗∗ (34.75)
LTU 294.8∗∗∗ (90.66)
LVA 346.9∗∗∗ (62.71)
NLD -98.65∗∗∗ (35.59)
POL 407.3∗∗∗ (55.94)
PRT 286.6∗∗∗ (46.75)
SVK 195.4∗∗∗ (41.54)
SWE -72.24∗ (42.11)
Constant 327.4∗∗∗ (26.80)
Observations 1183
R2 0.302
Adjusted R2 0.292
F 29.65
df_m 17
df_r 1165
Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 7: Medication specific characteristics

Variable Mean Std. Dev. Min. Max. N
oncology 0.262 0.44 0 1 1184
orphan 0.249 0.433 0 1 1184
combination 0.246 0.431 0 1 1184
HIV 0.068 0.251 0 1 1184
COPD 0.055 0.228 0 1 1184
diabetes 0.058 0.234 0 1 1184
asthma 0.014 0.119 0 1 1184
rheuma 0.054 0.226 0 1 1184
hepatites 0.078 0.268 0 1 1184
hypertensive 0.012 0.108 0 1 1184
cardio 0.053 0.225 0 1 1184
highlight 0.165 0.371 0 1 1184
competition 0.121 0.326 0 1 1184
Pfizer 0.035 0.185 0 1 1184
Novartis 0.071 0.257 0 1 1184
LaRoche 0.03 0.172 0 1 1184
Merck 0.042 0.201 0 1 1184
Glaxo 0.047 0.212 0 1 1184
Sanofi 0.019 0.138 0 1 1184
Boehringer 0.044 0.205 0 1 1184
Ipsen 0.009 0.096 0 1 1184
Janssen 0.057 0.231 0 1 1184
Gilead 0.071 0.257 0 1 1184
AbbVie 0.033 0.179 0 1 1184
Bayer 0.009 0.096 0 1 1184
EliLilly 0.042 0.201 0 1 1184

Table 8: Medication on Time to market

TTM

Adempas 0 (.)
Afstyla -78.34 (127.4)
Akynzeo 139.7 (120.9)
Alecensa -18.01 (127.4)
Alprolix 57.43 (127.4)
Anoro 250.5 (296.1)
Anoro, Laventair 48.75 (112.5)
Bavencio -161.3 (137.1)
Besponsa -101.9 (152.9)
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Blincyto -27.45 (137.1)
Brineura 39.55 (184.6)
Briviact 19.88 (143.9)
Cerdelga 450.4∗∗∗ (127.4)
Chenodeoxycholic acid Leadiant -176.0 (165.5)
Cinqaero 93.71 (143.9)
Coagadex -108.5 (296.1)
Cometriq 44.55 (165.5)
Cosentyx 31.48 (112.5)
Cotellic 20.05 (123.9)
Cresemba 167.3 (131.7)
Cuprior 38.55 (296.1)
Cyramza 2.403 (137.1)
Cystadrops -35.70 (165.5)
Daklinza 67.40 (137.1)
Darzalex 12.32 (127.4)
Deltyba 574.3∗∗∗ (152.9)
Descovy -100.1 (123.9)
Duaklir Genuair, Brimica Genuair 25.09 (120.9)
Duavive 111.9 (184.6)
Dupixent -107.2 (165.5)
Elocta -14.70 (118.3)
Empliciti -132.3 (143.9)
Entresto 25.55 (123.9)
Entyvio 112.8 (120.9)
Epclusa 1.182 (120.9)
Eperzan -27.12 (184.6)
Evotaz -188.8 (184.6)
Exviera -123.6 (123.9)
Farydak 57.71 (143.9)
Feraccru 193.0 (217.9)
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Fotivda -133.1 (184.6)
Galafold 110.0 (137.1)
Gazyvaro -10.95 (123.9)
Genvoya -57.64 (120.9)
Glyxambi -28.65 (152.9)
Granupas -26.45 (184.6)
Harvoni -117.7 (123.9)
Hemangiol 277.5∗∗ (123.9)
Hetlioz 42.55 (296.1)
Holoclar 503.9∗∗∗ (152.9)
Ibrance -8.555 (123.9)
Idelvion -204.5 (143.9)
Imbruvica 212.0∗ (120.9)
Imlygic -250.8 (184.6)
Incruse 199.3∗ (109.7)
Intuniv -18.12 (184.6)
Jardiance 77.88 (118.3)
Kanuma 152.1 (152.9)
Kengrexal 99.97 (137.1)
Ketoconazole HRA -74.65 (152.9)
Kevzara -88.17 (137.1)
Keytruda -74.15 (123.9)
Kisqali -159.0 (123.9)
Kyntheum -49.90 (127.4)
Kyprolis -22.95 (131.7)
Lartruvo 1.045 (131.7)
Latuda 257.5 (184.6)
Lenvima 142.4 (127.4)
Lixiana 79.66 (127.4)
Lonsurf 145.6 (118.3)
Lynparza 145.6 (118.3)
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Maviret -151.3 (123.9)
Mekinist 600.2∗∗∗ (116.1)
Mirvaso 98.80 (165.5)
Moventig 413.6∗∗∗ (123.9)
Mysimba 621.0∗∗∗ (217.9)
Natpar -46.12 (184.6)
Ninlaro 21.55 (131.7)
Nucala 55.45 (120.9)
Nuwiq 114.6 (116.1)
Obizur 116.8 (165.5)
Ocaliva -23.17 (137.1)
Odefsey -47.55 (120.9)
Odomzo 508.0∗∗ (217.9)
Ofev 71.08 (116.1)
Olumiant -117.6 (127.4)
Oncaspar 55.25 (123.9)
Ongentys 141.8 (165.5)
Onivyde -48.29 (143.9)
Opdivo -108.2 (123.9)
Orkambi 146.5 (143.9)
Otezla 38.05 (123.9)
Oxervate -185.5 (217.9)
Parsabiv -125.5 (123.9)
Plegridy 135.9 (112.5)
Portrazza -276.1 (184.6)
Praluent 190.7 (123.9)
Qtern 11.15 (152.9)
Ravicti 537.5∗∗∗ (131.7)
Raxone 70.55 (143.9)
Reagila 81.30 (165.5)
Refixia -41.65 (152.9)
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Rekovelle -95.85 (152.9)
Repatha 85.97 (137.1)
Rezolsta 16.27 (120.9)
Rixubis 295.0∗∗ (131.7)
Rydapt -150.6 (143.9)
Scenesse 275.8∗ (165.5)
Senshio -82.45 (296.1)
Simbrinza 106.3 (114.2)
Sirturo 182.5 (131.7)
Sivextro 38.92 (131.7)
Sovaldi 56.66 (127.4)
Spectrila 282.1∗ (152.9)
Spherox 34.55 (296.1)
Spinraza -173.8 (143.9)
Strensiq 322.5∗∗ (152.9)
Strimvelis -57.45 (296.1)
Suliqua -83.45 (217.9)
Sylvant 144.4 (131.7)
Symtuza -204.0 (131.7)
Synjardy -18.35 (123.9)
Tagrisso 21.05 (123.9)
Taltz -20.18 (120.9)
Tecentriq -235.9∗ (137.1)
Tecfidera 113.3 (116.1)
Tivicay 86.55 (118.3)
Tookad -9.455 (296.1)
Translarna 150.9 (152.9)
Trelegy Ellipta, Elebrato Ellipta -130.0 (127.4)
Tremfya -103.3 (143.9)
Trimbow -79.29 (118.3)
Triumeq 74.40 (114.2)
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Trulicity 229.6∗ (118.3)
Trumenba -146.0 (165.5)
Uptravi -24.20 (131.7)
Vargatef 252.0∗∗ (118.3)
Varuby -48.79 (143.9)
Vemlidy -171.8 (143.9)
Venclyxto 15.99 (127.4)
Viekirax -112.1 (123.9)
Vimizim 0.345 (152.9)
Vokanamet 146.5 (152.9)
Vosevi -136.1 (143.9)
Wakix -143.8 (184.6)
Xadago 50.26 (137.1)
Xeljanz 22.30 (118.3)
Xermelo -142.9 (137.1)
Xigduo -1.636 (120.9)
Xultophy 385.5∗∗ (165.5)
Xydalba 339.7∗∗ (131.7)
Zalmoxis 162.5 (296.1)
Zavicefta 67.17 (131.7)
Zejula -157.0 (165.5)
Zepatier -147.5 (118.3)
Zerbaxa -68.95 (131.7)
Zinplava -3.055 (152.9)
Zurampic 467.2∗∗ (184.6)
Zydelig 51.55 (123.9)
Zykadia 262.9∗∗ (123.9)
Constant 352.5∗∗∗ (85.47)

Observations 1183
R2 0.270
Adjusted R2 0.157
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F 2.385
df_m 159
df_r 1023

Standard errors in parentheses

∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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