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“ILAC ENDUSTRISINDEK i DUZENLEY iCi FAAL iYETLER iN
YENi URUN ARZI UZER iNDEK i ETK iLER{"”

SEHER DEMIRBAS

0z

pazarinda uygulagh yaptirrmlar bu iki kavrami bir paydada toplayaanklarin
basinda gelir. Daha 6nce bu alanda yapilansgaarin azimsanamayacak oraninda,
ila¢ Uzerine uygulanan yaptirimlarin firmalarin A& calgmalarn Uzerinde negatif
etkileri oldyu sonucuna varingtir. Bu calsmada ilagc pazarinda uygulanan
yaptirimlarin ila¢ firmalarinin AR-GE kararlarinasl etkiledgi Gzerinde durulmg
olup, ila¢ sektoriine gkin dinamikler, yatinm ve AR-GE sureclerjlenmis ve
agirhkh olarak uygulanan yaptirim giéderi anlatiimstir. Ayrica, calgmada iki farkli
denklem kullanilarak regresyon analizine s\haulmws ve firmalarin AR-GE
kararlarinda etkili olan faktérlerin yaptirrm uygybn ve uygulamayan ulkelerde ne
derece dgstigi anlggilmaya calgilmistir.  Yaptinmlarin  etkisini gostermeyi
amaclayan bu c¢ama sonucunda, daha Onceki galalari destekleyici sonuclara
ulasilamams olmakla beraber, geskenler arasindaki gki yonine ve korelasyon
oranlarina dayanarak érneklem sayisinin artiriimagarkli deggiskenlerin eklenmesi
sonucu daha onceki cahalarla benzer sonuclara gilabilecezsinin muhtemel

oldugu kanisina varilngtir.

Anahtar Kelimeler: ilag endistrisi, yaptirim, agarma ve gektirme, fiyatlandirma.



“THE IMPACTS OF REGULATION ACTIVITIES ON THE
SUPPLY OF NEW PRODUCTS IN PHARMACEUTICAL
INDUSTRY”

SEHER DEMIRBAS

ABSTRACT

When the technological improvements and the probdéraccess to medicine are
thought, the regulations applied on the pharmacalutharkets by the government is
one of the leading subjects which comes to onetsdnas link combining these two
concepts under one common common ground. A corabbtieramount of the
previous works conducted in this field has comethe conclusion that the
regulations applied on the pharmaceuticals haveatineg effects on the R&D
activities of the firms. In this current studyjstfocused on how the R&D decisions
of the firms are affected by the regulations ongharmaceuticals and mentioned the
dynamics regarding the pharmaceutical industryestment and R&D processes
along with the commonly used regulation types. Mueg, it is applied to regression
analysis by using two different models in order uoderstand how the factors
effecting the R&D decisions of the firms are diifgy from one country which
applies regulations on pharmaceuticals to the otliech do not. At the end of this
study which aims to indicate the impact of the fatgons, we could not reach to a
conclusion supporting the previous studies, howdéyedepending on the direction
of relationship between the variables and the tatiom strengths it can be deduced
that in case of an enlargement in the sample sideadditional variables, it might be
possible to reach to the same conclusion with teeipus works.

Keywords: Pharmaceutical industry, regulation, research aweldpment, pricing.



PREFACE

Lots of studies have been done previously in otdetiscuss the possible effects of
the regulations on the R&D activities of the phacmatical firms. In this current
paper, two different models are tested by usingSPS0 for Windows Evaluation
version for 12 countries. One of the models inctutlee data regarding some of the
major countries with high pharmaceutical marketunodé and value as grouped
together and behaved as if they all were one sicmlatry. For the second model, on
the other hand, only the US data is used as ihasvk to be the only country in the
world which does not apply any kind of regulatioms the pharmaceuticals. By
doing so, it is aimed to identify the differencasehaviour for the variables that are
influential in deciding on R&D investment betweelme tcountries which apply
regulations and which do not apply regulations.

Due to the lack of data and the multicollinearitydaautocorrelation issues for the
existing data, even if the models are statisticalfynificant the coefficients of the
explanatory variables are not found significantstatistical terms. However, the
direction of the relationship between the varialded the correlation among them
are supporting the fact that those variables tisadun these models are valid for
explaining the change in the spending on R&D inwestt partially.

Notwithstanding, no statistically significant difemce in the behaviour of the
explanatory variables are found between two moddhéch suggests that the
regulations of pharmaceuticals do not cause any &fmegative or positive impact
on firms’ decision on spending on R&D investmenut Bxgain, if the model is
enhanced with a larger sample size and some malidcel variables, the results
might be identical with the previous works.

I would like to express my special thanks to my isov Ass. Prof. Dr. Haluk
Zlfikar for his support to my work. | also thank Ass. Prof. Dr. Turkan Turan for

her moral support.
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INTRODUCTION

Due to the extensive medical insurances, the coesuare only supposed to pay a
small amount of the cost so that they are not aomck about the prices of the

medicines. Hence, pharmaceutical markets have fdyhggice inelastic demand. It

can easily be deduced that as the consumers deametthe option of choosing not
to consume drugs or they are not the ones who alengn the selection between

several drugs (as they are not the decision-magacges have only a limited effect

on their demand.

The pharmaceutical sector is the one which hakitfleest amount of expenditure on
research and development (R&D) in the world. ThelR&ocess and innovation are
among the uppermost costs of the pharmaceuticatfand they have only a given
limited time period under the patent protectionrégover the sunk costs resulted
from R&D and to be encouraged for further innovatidhis situation forces them to
take precautions in order to recover the whole aost start earning profits before
the patent expiration date after which the comioetitwill be so fierce with the
entrance of the generic drugs to the market. Thus,firms tend to charge high
prices by exploiting from their market power in twrse of patent protection.

The problem for the payer (government in most gasesurs when these two aspects
of the pharmaceutical markets, one from demand aide one from supply side,
combined. The differences in the medicine priceghamworld can be explained to
some extent by the various regulations applieddoheovernment in order to solve

the problem mentioned above and to control theipylblarmaceutical expenditure.

The decision for investment, specifically the R&Bctsion for this paper, depends
mostly on the expected rate of return from it. Tin@ms will not choose to invest on
innovation as long as they expect no/low profitnirat under the strict market
controls. That is why there is a very thin line vbe¢n keeping the public
expenditures low and preventing the firms losingrage for innovation at the same

time. The role of the government is to find a meltktwat will create a balanced point.



There are several methods of intervention/regutatiothe pharmaceutical markets
used in the world. Thus, it is crucial for a coynto choose the method which is
most suitable to its own conditions in order toametfrom discouraging the firms.
The aim of this study is to explain these methddegulations and to discuss their

effects on R&D investment by introducing a theaa&tmodel.

The study starts with a general view of the stmectof pharmaceutical industry in
which we mention the size of the global pharmacalinarket and the share of the
global players in the market. By doing so, we s&tmework for the countries that
we will be focusing on this paper. The applicatodrihe patent protection along with
its benefits to the firms and the trends in thelipupharmaceutical spending in
different countries are disclosed. The dynamicthefgeneric drug industry and the
post-patent competition caused by the entrancehemtto the market are also

addressed in this chapter.

The concept of investment is discussed broadly ai as the investment in
pharmaceutical sector specifically throughout tleeosd chapter. All types of
investments are explained in order to put forwamreason for the differentiation of
R&D investment from others. A theoretical modelngoduced so as to assert the
possible variables that might be influential imfg’ R&D decisions and the feasible
reasons for their potential impacts are reviewdds Ts also the section where we
refer to one of the fundamental investment moddisdigliani-Miller Theorem and
explain why it may not be applicable in today’s estment environment where the
companies have different options for financing thevestment each of which has
various costs. A brief explanation about the preoasbringing a new drug to the
market is also given in order to put forward a bsenow a costly work realising

R&D in pharmaceutical industry is.

In the third chapter, we mainly focus on the regafes in pharmaceutical markets.
The regulations that can either be addressed tsupglier of the pharmaceuticals or
to the demanders are examined. We study the diffenethods of the regulations in
detail mainly under the titles of direct and indirerice and reimbursement controls,

delays in marketing and price approvals, limitasi@m promotion, and prescription



barriers along with the application of them by ttmuntries. The differences in
medicine prices between the countries that apmgylations and that do not apply

any regulations are put forward by a comparisod.&. and Europe.

In the fourth chapter, the structure of the phaemnécal sector in Turkey is
mentioned as an additional information, as the raaimof this study is not focusing
on the Turkish market but to examine the situaiiorthe whole pharmaceutical
industry on global basis via some representativepga countries within the

framework. We look into the basic dynamics of thexter such as the market
structure, market size in comparison to similar ed@ping countries, production,
employment and, external trade which has a largareshn the Turkish

pharmaceutical market. The topics of reimbursemamnice regulation and

investment in the Turkish market are examined Wgrrag to the latest updates
regarding the insurance rules and goals of theilhigovernment for the year 2023

which also comprises the health sector.

In the fifth chapter, we refer to the problem of B&ecision and regulation on price.
Two potential channels through which price regolatmay have an influence on
R&D is evaluated. An empirical model which aimshtp in explaining the effect of

regulations is introduced and evaluated in thigptdra

We try to reach a conclusion on whether the remratin pharmaceutical markets
done by the governments have a negative effech@firm’s R&D decisions or not.
The study is concluded with briefly pointing outtipossible implications of the
effects on the overall social welfare about theleraff between access to medicine

and innovation.



1. THE FEATURES AND STRUCTURE OF THE
PHARMACEUTICAL INDUSTRY

Pharmaceutical sector is an industry branch whidgbviges the production and
distribution of active and inactive medicine substs that are synthetic, biologic,
vegetal and animal based and used for curativepamghylactic reasons in human

and veterinary physics.

“The global pharmaceutical industry is a multinatll industry that is highly
regulated, capital intensive, and driven by larggDRexpenditures. The industry is

primarily privately owned and is technologicallypbisticated.™

As reported by Intercontinental Medical Statist{tl8lS), the value of the global
pharmaceutical market reached to US$962 billio20d2 and a 5.3% of growth is
projected until 2017 Notwithstanding the rapid growth in pharmaceuticalustry
in developing countries such as Brazil, China ardia in recent years, the irregular
distribution of the production of pharmaceuticaloownd the world is extant
considering the fact that developed countries allettse leading producers. The 10
large pharmaceutical companies of which some hales over US$10 million per
year, control approximately one third of the globedrket. According to the report of
European Federation of Pharmaceutical Industries Associations (EFPIA), the
pharmaceutical production in European Union (EW geown from 63.010 million
€ in 1990 to 210.000 million € in 2012. Likewisbetpharmaceutical market value
increased almost 5 times and reached to 238.50bm4# in the same period. As
stated in IMS data, 41% of the world’s pharmacelitgales have been realized by
North America (US & Canada), the largest pharmacalutnarket in the world, in

! Mahdu Agrawal,Global Competitiveness in the Pharmaceutical Indusy: The Effect of
National Regulatory, Economic, and Market Factors NY, Pharmaceutical Products Press, 1999,
p.1.

2 IMS, “Total Unaudited and Audited Global Pharmaiel Market By Region/2012 — 2014MS
Health Market Diagnosis,June 2013, (Online)
http://www.imshealth.com/deployedfiles/imshealtlgidl/Content/Corporate/Press%20Room/Total
World_Pharma_Market Topline_metrics_2012-17 reqguifs15 January 2014.




2012 whereas the share of Europe was 26.7%. Asthiee country which has high
market volume, Japan got 11.7% of the global pheemgécal market sharg.

5.9% ® North America

M Europe

Japan

Africa, Asia (excluding Japan)
& Australia

Latin America

Figure 1. Pharmaceutical Market Shares — 2012 Sales
Source: IMS Health,IMS MIDAS , September 2013.

France (27.491), Germany (26.122), Italy (20.272pain (13.941), and United
Kingdom (UK) (13.801) are considered to be the meduable pharmaceutical
markets in Europe with the values given as milin the brackets at ex-factory
prices. Japan’s pharmaceutical market which isséh@ond largest pharmaceutical
market in the world at the country level after @ditStates (US), worth $112.1
billion (in 2012). The figure in the same period fdorth America region shows that
Canada and especially US still holds the first rawitk $348.7 billion. In addition to
these countries, Switzerland ®so one of the leading markets in terms of
pharmaceutical R&D with a figure of 4.972 millioni€ 2012% As we have seen
above; some of the European countries, North Aragrdmd Japan constitute the
major players of the global pharmaceutical indusfrilose countries mentioned
above are also classified as “High-income OECD tesi according to World
Bank’'s Atlas method in 2012 which considers thentoes that have more than

$12.616 GNI per capita in high income group. Ta tektent, we will be mainly

3 EFPIA, “The Pharmaceutical Industry in Figuraéty Data 2013 Belgium, 2013, pp. 2-25.
* Ibid.



concentrating on the leading countries in termsaminomic and social welfare levels
in these regions throughout this thesis as welhddressing some smaller players

when explaining some specific concepts from timene.

Even if there are some pharmaceutical companiexhwhiso provide medical
devices and equipment to the market, the main sobpbe industry is to mass
produce medicines formulated with single or combispecific active substances
which are efficient to protect, diagnose and civmd creatures. The medicines in
the pharmaceutical markets are classified into tegments as “prescription
medicine (RX)” and “over the counter (OTC) mediinegarding their sales
methods. The former segment includes only the mtsdwhich can be purchased
with a prescription by a physician whereas the rotlegment consists of the products
which do not require a prescription to be purchaagdhey are mostly for minor

diseases where safety and the ability to self-diagrare no concern.

In most of the countries, medicines are divided itvto categories as branded and
generic regarding the fact that its active sub&tam patented or not. The
pharmaceutical firms can apply for a patent pradecas long as the new product
that they have developed is a new kind of treatméiain existing illness comprised
of a distinctive active substance which is the pmynmaterial of the medicine that
contains the curative feature or a treatment focompletely new iliness. The
medicines which qualify this criterion are callesl“@randed medicine” as they can
only be sold by the company that carries out theDR&ctivity to develop that
medicine under the specific brand name for a lichjperiod of time determined by
the related country legislation. The substitutedpiats can enter the market only after
the patent protection period of the “branded meaitiis over. These kinds of
products are called as “generic medicine” whichgsed for the treatment of the same
illness and composed of the same active substamiteshe original one but sold

under a different brand name.

® John McGuire et al., “Pharmaceuticals, General&ir Ullmann’s Encyclopaedia of Industrial
Chemistry, Vol.XXVI, Weinheim, Wiley-VCH, 2012, pp. 453-494.



There are diversified competition types in the phaeutical markets. The minor
manufacturer pharmaceutical companies which, gft@auce generic medicine in
the regional markets as R&D processes are tooycfustthem, are competing with
the other minor companies. The scope of this commpetan mostly be explained as
price, cost-effectiveness and quality. On the othmemd, even if patent protection
causes a weaker competition in on-patent pharmiaeéutarkets, the perfect
substitute generics of the original brand can etitermarket to compete for market
share after the patent barrier has been removeaitthalg that there might be some
loyalty to the original brand, this is still not ampeding condition for off-patent
competition® Ultimately, the leading global (mostly) companigst in a fierce

competition with the minor companies which prodtive generic of their branded

product after the patent expiration date.

Besides, the leading global companies which hawsiderable number of patented
products are in a strong competition with the otflebal firms in terms of R&D to
get more shares from the global pharmaceutical etaflhe reason that the leading
pharmaceutical companies focus on R&D activitieexpectation for covering their
high expenses with the advantage of monopoly pdiatr they will acquire from
launching a new medicine to the market. The regutagxpenditures such as energy
or raw material which are valid in the other sestdo not constitute the significant
expenses in the pharmaceutical sector. Insteadh Hmgarketing and R&D
expenditures are taking more shares out of thershippge sources. In the second
chapter of this paper; we will explain the process¢ R&D in pharmaceutical
industry and demonstrate how exhausting and cassyfor the firms. We will also
note the amount of R&D expenditures realized bycihentries in question.

Furthermore; throughout this chapter; we will lookre closely to the scope of the
patent protection and the dynamics of this postiatompetition with the generic
medicine entry to the market as well as the strasetihhat companies apply in order

to ease the effects of this competition. The oVvemdpenditures in global

® Monique Mrazek, Richard Frank, “The Off-patent Rhaceutical Market”, Regulating
Pharmaceuticals in Europe: Striving for Efficiency, Equity and Quality, Ed. by. Elias Mossialos,
Monique Mrazek, Tom Walley, England, Open Univer§itess, 2004, p.245.



pharmaceutical markets and labour market in thenpheeutical industry will also
be evaluated in the third and fourth sections isf thapter.

1.1. Patent Protection in Pharmaceutical Sector

One of the distinctive features of the pharmacadiiedustry is that its knowledge
intensive character may change the market shaséanity. For instance, a medicine
which breaks a new ground in its own therapeutentin may put the firm that
develops it, to the top of the market in a shoriqoeof time. For this reason, the
companies that want to protect their competitivesgoin the market has to carry out
studies continuously in order to develop new prégland increase the efficiency of
their existing products.

The pharmaceutical industry is growing constantlythwthe considerable
contributions of the leading firms based on théghty R&D oriented structure. “Its
very success of generating a stream of new drutisimiportant therapeutic benefits
has involved the industry in intense public polagbates over the financing of the

cost of its research...and the socially optimarde®f patent protectior.”

“...a patent is a right to exclude others; it is ghtito a temporary monopoly,
permitting a higher price to be charged for thedpid, which turn is supposed to
stimulate innovation® Even if there are controversies about the monopolyer
that patent ownership provides to the pharmacdutoapanies which would
possibly cause higher prices for consumers, almgsty country applies patent
protection systems in order to encourage innovdiggause without a patent system,

the tendency for R&D by a firm would be so low here will be no opportunity to

" Richard E. Caves et.al., “Patent Expiration, Entigd Competition in the U.S. Pharmaceutical
Industry”, Brookings Papers on Economic Activity: Microecononis, Vol.MCMXCI, w. Place,
Brookings Institution Press, 1991, p. 1.

8 John H. Barton, Ezekiel J. Emanuel, “The Patertsel Pharmaceutical Development Process:
Rationale, Problems, and Potential ReformBhe Journal of American Medical Association
Vol.CCXCIV, No.16, October 2005, p. 2076.



recover their fixed costs in the short time. Ashaadretical example, in a market
where there is no patent protection, a companymalke a substantial investment for
R&D so as to produce a new medicine. However, giigr the launch of the new
medicine, another firm will copy its product andt uto the market with a lower
price as its cost, lacking the major cost of R&DI| iae less compared to the original
firm. This would lead the original company to getoi competition in the market so
early that there will be no time for it to be abderecover its cost. As Plumb states in
one of his works “Once the patent protection hanhest it is possible to lose up to

90% of their market share, to generic manufactywitain 12 months®

The Agreement on Trade Related Intellectual Prgperghts (TRIPS) is an

international document that includes the patergsruih all industries including the
pharmaceutical markets. It sets minimum standardghe field of intellectual

property protection that all World Trade Organiaati(WTO) member countries
have to respect. Before the TRIPS initiation in treiguay Round of the General
Agreement on Tariffs and Trade (GATT) in 1986, giermaceutical patents were
predominantly under protection in major developedrtries (except for Spain and
Portugal) by law whereas they were not secure istrabthe developing countries.
Besides that, the durations of the patent proteatiere changing from one country
to the other ranging from 7-20 years. With the TRIFRhe duration of the patent
protection is fixed to 20 years and it is deterrdinghat this rule has to be

implemented to the patent law of each member cpdhtr

In general, the agreement has five main objectivieish can be summed up under
the headings of technological innovation, transiied dissemination of technology,
production and use of technological knowledge, tgraent of a balance of rights
and obligations and keeping the account of theasacid economic welfare stabfe.

° Keith Plumb, “Continuous Progressing in the Phaengical Industry: Changing the Mind Set”,
Chemical Engineering Research and Desigivol.LXXXIII, Issue 6, June 2005, p. 732.

YWTO, “Intellectual Property: Protection and Enfemeent”,Basic Information to the WTO'’s
Intellectual Property (TRIPS) Agreement, (Online)

http://www.wto.org/english/thewto _e/whatis_e/tifagim7_e.htm12 February 2014.

" peter K. Yu, “The Objectives and Principles of ffieIPs Agreement’Houston Law Review
Vol.XLVI, 2009, pp. 797-1046.




The last two objectives suggest that instead ofesapproaches about the negative
effects of the agreement on the least developedtaes’ welfare due to a possible
increase in prices, the aim of the agreementfimtba balanced point where both the
rights of the technology providers and the welfafehe society are protected. The
Doha Declaration on TRIPS and Public Health (200kich gave primacy to public
health over private intellectual property also fieaied that the aim of TRIPS has to
be interpreted and implemented in a supportive mafor all WTO Members’ right
to protect the public health and to promote theaégucess to medicines by all. The
Declaration stressed the point that the membertoesrare free to choose the path
they will follow in order to apply the rules of tregreement so that, they can put
additional counter rules so as to keep the balaRge.instance, one of these rules
that is applied by the developing member countdas be compulsory licences
which give authorization to third parties to produase or sell the patented product
for a fixed period of time during the life of theatent upon the payment of a

reasonable remuneratioh.

Existence of patent protection is judged to be &mental for the development or
introduction a high percentage of the inventionsthie pharmaceutical industry.
According to the results of an empirical study,riea out among 100 firms from

twelve industries in US, by Mansfield; if there was patent protection, 65% of the
pharmaceutical products would not have been comatgrintroduced and 60% of

them would not have been developEdn the next section, we will see how the
shares of the branded medicines and the firmspitatuce them are affected after
the patent expiration.

12jayashree Watal, “Pharmaceutical Patents, Pricds\ieifare Losses: Policy Options for India
under the WTO TRIPS AgreemeniThe World Economy, Vol.XXIll, Issue 5, Oxford, Blackwell
Publishers Ltd, May 2000, p. 742.

3 Edwin Mansfield, “Patents and Innovation: An erigat Study”, Management Science
Vol.XXXIl, No.2, USA, Informs, February 1986, pp73-181.
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1.2. Generic Drug Industry Dynamics and Post-Patent

Competition

As the simple economic theory of competition imgli¢he original firms’ profits

decrease with the entry of the rival firms provglihe same products to the market.
Many empirical studies supports that the profitspbrmaceutical firms selling a
branded medicine are reduced when the genericonsrf the branded product

enters the market.

“All Organisation for Economic Co-operation and B®pment (OECD) countries
see the development of generic markets as a gooartoity to increase efficiency
in pharmaceutical spending, by offering cheapedpects than on-patent drugs for an

equivalent health outcomé?®’
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Figure 2. Generic Volume Shares by Country — 2003, 2008, 2013
Source: IMS Institute for Healthcare Informaticsslobal Use of Medicines:
Outlook Through 2017, November 2013.

14 OECD, “Pharmaceutical Generic Market Shakégalth at a Glance 2013: OECD Indicatorsw.
Place, OECD Publishing, 2013, p. 104, (Onlin&)://dx.doi.org/10.1787/health_glance-2013-42-en
03 February 2014.
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The increasing shares of generic products in prentipharmaceutical markets are
shown in Figure 2. A part of the differences in gf@re of generic market across
countries might be interpreted by market structuties number of medicines with
expired patents, the subjective preferences of pigsicians and policies

implemented by the governments in order to encautiag generic entry.

It can be deduced from the figure that even if thenber of patent holder

pharmaceutical companies are abundant in US, therdigh generic volume as well.
A key event causes the development of generic tngdirsUS is considered to be the
Drug Price Competition and Patent Term Restorafiohof 1984, also known as

Hatch-Waxman which has changed the criteria of Bd®d and Drug administration

(FDA) for the approval of generics by reducing tdosts and the amount of time for
the approvaf®

On the other hand, the volume of generic sharesiite low in Japan, compared to
its market size. There are a couple of reasonghélow volume of generic shares in
Japan. One of these was the difficulty of geneubsstution in pharmacies. The
pharmacies were not allowed to substitutes genésicthe branded medicines until
April, 2008. After the implementation of a new ruteey have begun to be able to
make substitutions as long as the contrary is mpiied by the physician. AlImost
10% increase in the volume share of generics imarddmm 2008 to 2013 might be
explained to some extent with this new rule whiobhairaged more generic firms to
enter the market. In order to make a comparisors, drucial to keep in mind that
many states in US allow generic substitution byrptaeies. Another reason can be
the very influential subjective thoughts of the gicians. The low prescription
numbers due to the common belief that the genanesot as good as the branded
medicines in quality and lack of confidence abaudtainability of the production of

the generic medicines, the market is not thatetttra for generic producers.

 Henry Grabowski, “Competition between Generic andarBed Drugs”, Pharmaceutical
Innovation: Incentives, Competition, and Cost-Benéf Analysis in International Perspective Ed.
by Frank A. Sloan, Chee-Ruey Hsieh, w. Place, CatgbrUniversity Press, 2007, pp. 153-288.

'® Toshiaki lizuka, “Generic Entry in a Regulated Rhaceutical Market’The Japanese Economic
Review, Vol.LX, No.1, March 2009, p.66.
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It is seen that the highest volume shares for gesar European countries belong to
Germany with an approximate value of 79% whichoitofved by UK (70%). Even

if the volume shares of generics are lower in otBeropean countries, there are
radical increases in some of them such as FrandeSaain in recent years. The
volume of generics has increased almost 15% innSipam 2003 to 2013 as well as
in France. On the other hand, the increase of geskare is very low in some of the

European countries such as Italy and Switzerland.

There are some incentives taken by some of thepearo countries to increase the
share of generics in the market. For example, émegc volume increase in Sweden
can be associated with the mandatory generic sutbsti law which has been

implemented in 2002. Additionally; even in mosttbé countries where there is no
mandatory law, physicians are free to prescribeiciregb with their generic names.
However, while British physicians write 80% of thprescriptions in generic names,
only 12% of French physicians do $6This may partially explain the reason of
difference in volume between UK and France. On toatrary, the pay-for-

performance act, started to be applied in 2009 remée, might have a positive
influence on the increasing rate of generic volunidsewise; there is no doubt that
the considerable increase in generic volume in Zan#nd between the years 2003
to 2008, is mostly caused by the increase in conagay rates for branded medicine
in 2006. Switzerland applies a positive incentiee pharmacists to increase the
generic substitution, as well. According to thisentive, pharmacists receive a fee

for every generic substitution.

In US, some of the branded producers apply to etyaof strategies so as to delay
or reduce the negative effects of generic competitin their profits. One of which is
to introduce and promote a new form of its brandestlicine to the market. Under
the provisions of the Waxman-Hatch Act; if the fihevelops a new form of the
medicine with longer-lasting effects, fewer sidéeefs and etc., the firm can apply

for a patent extension of additional years.

Y OECD, “Pharmaceutical Generic Market Shaté&alth at a Glance 2013: OECD Indicatorsw.
Place, OECD Publishing, 2013, p.104, (Onlint)p://dx.doi.org/10.1787/health _glance-2013-42-en
03 February 2014.
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Another way applied to protect branded medicinetfipgains from a decline is to
raise the equilibrium price of the generic medicihe this context, the branded
producers are introducing a generic version ofrtbein product, called “branded
generic”, just before the patent expiration. Thayrtead to higher prices in the long-
run through a crowd-out effect on generic firmsiffete and Ward explains this
condition with a metaphor in one of their articlgsasserting that “Generic firms can
be thought of as entering a sort of lottery in vahfast approval is the first prize,

second approval is second prize and so'®n”.

On an environment where there is an uncertaintytati® duration of the approval
process by FDA, a branded generic guarantees ti$tepfize, which is the highest
share of the generic market, with its already takBA approval. As the first entrant,
the firm will get 19-27% of the total generic shdoe that medicine. Hence, this
strategy will be quite profitable for the brandedqucer as its cost will be less than
the other generic producers because of the leamiiggt. When the entry of the
branded generic to the market is anticipated, fewaependent generic firms will
enter the market as the considerable portion optbét will be taken by the branded
generic firm. This will lead to fewer firms compagi in the long-run so the
equilibrium prices will be higher. However, thereight be some risks in
implementing this strategy. There might be applocet for FDA approval by
independent generic firms before the anticipatibbranded generic’s entry so that
the generic prices will be lower than the initigimqt. That can be considered as a

reason why this strategy is not adopted by brafiided universally®

8 David Reiffen, Michael R. Ward, “Branded Generas a Strategy to Limit Cannibalization of
Pharmaceutical MarketsManagerial and Decision EconomicsVol. XXVIII, USA, John Wiley &
Sons, Ltd, 2007, pp. 251-265.

19 |bid.
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1.3. Fluctuations in Pharmaceutical Spending in Tira Intervals

Even if the entrance of generic medicines to theketds supposed to have positive
effects on pharmaceutical expenditures, spendingh@mmaceuticals still accounts
for a significant proportion of health spendingtire world at an increasing trend
with the exception of a downward movement during ¢fobal economic crisis of

2009. The possible reasons for this increase niighthe increasing life expectancy
iIn most of the countries, increase in the amounhetlicine consumed, increase in
the price of the medicines, and new technologichlaacements in medicine for

special illnesses which are more expensive compartte regular products.

Table 1.1. Pharmaceutical Spending per Capita, 2005011 (At current prices and
PPPs — US dollars)

Countries

Australia 426 453 481 506 550 587 625°
Belgium 540 545 567 610 633 641 631
Canada 593 638 663 679 731 739 752
France 545 568 595 613 634 637 641
Germany 505 525 559 596 622 640 633
Italy 493 527 522 538 530 510 487
Japan 492 507 546 569 627 652 685°
Spain 456 487 509 541 560 556 536
Sweden 396 427 449 472 472 464 474
Switzerland 427 442 471 500 523 513 531
UK 350 368 371 375 N/A* N/A* N/A*
us 819 881 919 937 972 973 995

Source: OECD, "Pharmaceutical Expenditure per Capitialth: Key Tables
from OECD, No. 8, (Online),10.1787/pharmexpcap-table-2013-2-é5 March
2014.

* The value is not applicable.

The overall pharmaceutical spending across the OE@lDtries in 201as around

$800 billion accounted for 17%f total health spending. There are different
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variations in pharmaceutical spending per capitenficountry to country ranging
from $995 in US to $197 in Czech Republic in 2611.

As we acquire from Table 1.1 above, there is adsteacrease in pharmaceutical
expenditures per capita in all of the countriesilu2®09 after which either the
expenditures has started to fall or the rate ofeimse has decreased that formed a
stable trend because of the economic crisis. Tthect®n in expenditure is steep in
those countries that are hit hardest by the remes&ior example, for Greece which
is not included in this list has experienced desesadn pharmaceutical per capita by
10% in both 2010 and 2011 following high growthesain previous years.

Some countries have introduced a variety of measuarerder to decrease spending
on pharmaceuticals such as price cuts, centralipedlic procurement of

pharmaceuticals, encouraging the use of genentback in the rate of coverage,
and increase in co-payments by households. Foanpst Spain has applied a
compulsory price reduction for generics which adsplains the increased volume
shares of generics in that country as we mentidegdre. In Germany, rebates for

manufacturers have been raised and the pricesxareuntil 2013

Furthermore; across OECD countries, pharmaceusigahding is around 1.5% of
GDP on average out of which 0.8% is publicly finet¢ In Figure 3, we can see
the shares of public and private pharmaceuticaéedpures as a percentage of GDP
for some major countries. It can be acquired frbmn figure that in US where the
share of total pharmaceutical expenditures is hitien the other countries, most of
the burden is taken by private sector while ithe bpposite in Japan which is the
country with the second highest amount of pharmaauexpenditures among the
countries studied in this current paper. Canadaatamilar pattern with US, yet the
overall amount is lower than what US has. Francethea highest percentage of GDP
dedicated for pharmaceutical expenditure amondetivepean countries within our

study’s framework. It is also deduced that the ptaareutical expenditures mostly

Y OECD, “Health Expenditure and Financinglealth at a Glance 2013: OECD Indicators w.
Place, OECD Publishing, 2013, p.160, (Onlihép://dx.doi.org/10.1787/health _glance-2013-42-en
08 February 2014.

! bid., p.161.

2 |bid.
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comprised of public expenditures in the Europeamntiies in general even if the

difference between public and private is not muckdme.

Moreover, most of the expenditures on pharmacdaticansist of RX rather than
OTC in all the OECD countries. Belgium, which hd® thighest rate of OTC
expenditures among OECD countries, is followed bgtfalia and Icelantf
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Figure 3. Pharmaceutical Expenditure as a Percentage of GDPL (or nearest
year)
Source:OECD,OECD Health Statistics 2013.

1.4. Employment in Pharmaceutical Markets

Pharmaceutical industry has a very sensitive agl-tach structure which makes the
hiring of highly educated people an obligation tiee firms. The overall employment
level in European pharmaceutical markets is ab00t0D0 people in 2012 among
which approximately 116.000 people are working pharmaceutical research and

% OECD, “Health Expenditure and Financingigalth at a Glance 2013: OECD Indicators w.
Place, OECD Publishing, 2013, p.160, (Onlihép://dx.doi.org/10.1787/health _glance-2013-42-en
08 February 2014.
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development? We can see some figures related to the numbeeaflp employed
in pharmaceutical industry in Table 1.2. Even & gears that the data belong to are
various due to the fact that availability of the shap-to-date data are different for
each country, they are still shown in this papethagdifferences in time intervals are
minor and the data is still useful for giving arecadl opinion about the employment
in the industry.

Table 1.2. Number of Employees in Pharmaceutical bfustry in Units

Country Year # of Employees in Units
Australia 2009 14970
Belgium 2009 18614
Canada 2010 18452
France 2009 78745
Germany 2009 115141
Italy 2009 65117
Japan 2010 90469
Spain 2009 38983
Sweden 2009 16883
Switzerland 2011 38561°*
UK 2009 39910
us 2008 245900

Source: United Nations Industrial Development OrganizatibiNIDO Database
(Online) http://www.unido.org/en/resources/statistics/statié-databases.html 19
January 2014.

* Figure for Switzerland is taken from EFPIA Key D23 and it is an estimate.

Due to its highly dynamic and innovative structafethe industry, the number of
people who are working in the research and devetopnsection of the
pharmaceutical industry has increased by 52% fr@d01to 2012. Most of the
employees in this field are scientists who havehéigeducation degrees like
chemists, pharmacists, biologists, physicians dmeintcal engineers. Later in this
paper; we will see how important the employmentriggearch and development is
for pharmaceutical firms not only because of trecavery of the new products but
also for the high R&D costs.

2 EFPIA, op. cit., p. 3.
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Throughout this chapter, we mentioned some keydguelated to pharmaceutical
market structure in the representative countrieteims of market size, spending,
patent protection, employment, and generics andpetiton. In the forthcoming
chapter, the importance of patent protection angdl@yment for investment on new
pharmaceuticals will be supported by the facts agthe difficulty of R&D and its
determinants which are all directly or indirectiyeated by the concepts we referred
above.
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2. EXAMINATION OF INVESTMENT ON RESEARCH AND
DEVELOPMENT

Investment, as a term, has a variety of differenplications depending on the
context in which that is used. However, the readwt lies behind any kind of
investment is uniform, which is simply the expeictatof gaining more profits. For
instance; investment in financial markets can bindé as purchasing a financial
asset or any type of item with the hope of genegapirofits by selling it to a higher
price in the future. Likewise; economical investiendefined as acquiring a new
good (a machine, an extended place for a facility) @an order to produce new

products that will eventually increase profits.

Investment in technology, R&D in other terms, i®oter type of investment which

can be explained as developing new products t@puhe market. The products can
be anything ranging from automobiles, electronipl@amces donated with newer
technologies, medicines, even a new version of Hungesimple like a pen. Firms

invest on R&D for the same reason that they ineestmachines or building new
facilities: to increase their profits. Notwithstamgl, investment on R&D differs from

the economical investment in a way, as the mosortapt outcome of the R&D is

the new idea behind the product rather than thdymtatself.

Especially, for the companies operating in hightewustries R&D investment is
necessary to sustain their competitiveness consglénat these kinds of industries
have ever-changing product portfolios. That's whg tost of investment on R&D
constitutes a remarkable amount of the firms’ exigenes which will only be

covered in the far future only if it is successéuentually. The gross domestic
expenditure on R&D in EU-27 is counted as 245.678an € in 2010. The Lisbon

strategy set an objective for EU for devoting 3%itefgross domestic product to
R&D investment by 2010 which is not achieved antteaded until 2020. In Figure 4,
we can see the evolution of R&D expenditures ins@mminent countries through

years. Among EU-27, Japan and US; the countryththaithe highest rate of R&D is
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Japan with a rate of 3.29% of its GDP in 2010. R&D expenditure of US
accounts for 2.77% of its GDP whereas it is only iB%&U-27 in the same period.
Within the EU-27, the highest rate of R&D expentbtbbelongs to the three Nordic
countries Finland (3.87%), Sweden (3.42%) and Dekn{d.06%) respectively
whilst the countries with lowest R&D intensity agenerally southern and eastern
European countriesOn the other hand; the country which devotes highate of
GDP on R&D is Israel (4.38%) on OECD basis.
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Figure 4. Gross Domestic Expenditure on R&D as a Percenta@O®, 2000-2010
Source:Eurostat, “R&D Expenditure” Statistics Explained(Online)
http://epp.eurostat.ec.europa.eu/statistics_exgdiéimdex.php/R_%26_D_expenditur
e#Further Eurostat_informatio?4 January 2014.

*The values of Japan and United States for 2009 200 are taken from OECD
database.

In almost all of the OECD countries, R&D investngeate mostly undertaken by the
business enterprises rather than governments. Howévs share is considerably
higher in Japan and US of which only 15.6% and %70t total gross expenditure on
R&D respectively realized by government which migktexplained by the fact that
these countries have a high volume of technologgnsive global companies.
However, when the data is evaluated statisticallyerms of trends as it is shown
Figure 4; there found to be no statistically sigmiht relationship between Japan and

! Eurostat, “R&D Expenditure” Statistics Explained(Online)
http://epp.eurostat.ec.europa.eu/statistics _exgddiindex.php/R_%26_D_expenditure#Further_Euros
tat_information24 January 2014.
2 OECD, Main Science and Technology Indicators,Vol.MMXIll, Issue 1, w. Place, OECD
Eublishing, June 2013, p.16, (Onlire)p://dx.doi.org/10.1787/msti-v2013-1-e¥0,February 2014.

Ibid.
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the others, which suggests that the gross domespienditure on R&D in Japan is
highly different from US and EU-27. On the othen@iathe expenditure behaviour
in US and EU-27 shows similar characteristics wtiel a strong correlation under

99% confidence level.

Table 2.1. Correlation Analysis for Gross Domesti&€xpenditure on R&D
(EU-27, Japan & US)

Correlations

ELZ7 Japan s

EUZY Pearson Correlation 1 Rujels 8447

Sig. (2-tailed) g4 00

M 1M 1 i
Japan  Pearson Correlation 093 1 V143

Sig. (2-tailed) T74 G675

I 11 H il
s Pearson Correlation B4 143 1

Sig. (2-tailed) RICIE| G675

M 11 11 11

**. Correlation is significant at the 0.0 level (2-tailed).

2.1. The Determinants of R&D Investment Decision In

Pharmaceutical Industry

Since R&D is firms’ key investment for future, & crucial for them to be able to
measure the effectiveness of it at all stages djutige to move forward or not. “In
accordance with the basic economic theory, the R&Restment decision is
determined by the intersection of the marginal odteeturn on investment schedule
(mrr) and the marginal cost of capital schedule oi¢ This hypothesis is also

supported in the PhD thesis of John A. Vernon wherecalculated the optimum

“Henry Grabowski, John Vernon, “The Determinantsbarmaceutical Research and Development
Expenditures”Journal of Evolutionary Economics Vol.X, Springer-Verlag, 2000, p. 201.
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level of R&D with the equation shown below by witig and simplifying the g-
model of James Tobin (1969)

—_— :q:] (1)

As he suggests in Equation (1), firms will chodse most profitable R&D projects
which equals its expected marginal returns fronegtment to the marginal cost that
they have to bear in order to realize the projactuestion and continue to make
additional projects as long as the expected ratetafn from the projects exceeds its
marginal cost of capital.

If we insert the possible principles that may aff&&D through one of these

channels as a vector into this equation, the eguatn be defined as follows:

MRR (R&D, X) = MCC (R&D, Y) ()

X, being the vector of variables that affect the RIRchedule can be considered as
the changes in research opportunities or in thasml or regulatory environments
which will both influence the expected rate of ratdrom R&D in a positive or
negative way depending on the direction of the gkén

® John A. Vernon, “Price Regulation, Capital Markeiperfections, and Strategic R&D Investment
Behaviour in the Pharmaceutical Industry: Consegegffor Innovation”, (Unpublished Ph.D. Thesis)
University of Pennsylvania, Managerial Science Apglied Economics, US, 2003.
6 .

Ibid., p. 24.
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MCC

MECC=f{Y)

MRRy=g{x) MRR==8(X}
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Figure 5. An Increase in the Expected Rate of Returns to R&D

Source: John A. Vernon, “Price Regulation, Capital Marketpkrfections, and

Strategic R&D Investment Behaviour in the Pharm#calindustry: Consequences
for Innovation”, (Unpublished Ph.D. Thesis) Univgyof Pennsylvania, Managerial
Science and Applied Economics, US, 2003.

The graph above visualizes the effect of an ine@advVIRR on the optimal amount
of demand for R&D investment. It is seen that wtitle influence of higher MRR
expectations, the MRR curve will shift to the rigimntd the new optimum will, ceteris

paribus, occur at a higher investment level.

Generally; firms cover the cost of R&D either witle internal funds or external
equity finance. Mostly, they apply a hierarchy ire torder of internal funds, new
debt financing and new equity. They begin the R&Duing their internal sources
as they are usually more cost efficient and coetitwureinforce the investment with
external sources when the internal funds wearkbence, the vector “Y” on the right
hand side of the Equation (2) represents the cositernal or external funds that
influences MCC. In neoclassical investment thetrg, cost of internal and external
sources will be the same so that, the MCC schedillebe horizontal as shown
above. However, because of some imperfectionsanniarkets that we will study

later in this paper, this is not the case in pcacti

Therefore; considering the difference in costs, nbev MCC schedule will be at a

higher level than the one we showed in Figure &rder to remark the increase in the
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cost of changing from the internal to external feindernon displays this change

with a graph like the one belofw.

As we perceive from Figure 6; the R&D investmenthaf firm rely upon the internal

funds at the beginning. With an increase in theeetga rate of return, the demand
for R&D increases and the optimal amount of R&D wscat R&D. The internal

funds of the firm comes to an end in the procesdhsofirm begins selling bonds,
bills or notes to individual and/or institutionalviestors in order to leverage its
capital by borrowing. As the risk that the firm éskis scaling up in parallel to the
more and more debt, the cost of borrowing ascesds @sult of the debt holders’
elevated demand for a higher rate of return to corepte the higher risk. This is

indicated with the upward sloping MCC.

Cost of
Funds
New Equity
&'} u) MCC
&‘OJ &
<+,
i
Internal Funds
MRR,=g{X) MRR=g(X]
RED, RED; RE&D

Figure 6. An Increase in the Expected Rate of Returns to R&fhe Presence of
Financing Constraints

Source: John A. Vernon, “Price Regulation, Capital Marketpkrfections, and

Strategic R&D Investment Behaviour in the Pharmécalindustry: Consequences
for Innovation”, (Unpublished Ph.D. Thesis) Univiggof Pennsylvania, Managerial
Science and Applied Economics, US, 2003.

Even if the result of an increase in MRR is ideditia both in Figure 5 and Figure 6,
the firm has to consider the profit-cost tradehie katter due to the increased cost. On
the other hand; the two models differ significantiythe case of escalated cash flows.

" John A. Vernongp. cit., p. 28.
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Let's assume that the firm is already financingtgestment by borrowing. If there
iIs a movement of money inside the business andfithre decides to use this
additional source for investment, it will be abteextend its R&D activities, which
will cause an increase in demand for R&D at a lowast. (Figure 7) However, an
increase in internal funds will not have an impactR&D in a market where there
are no financial constraints as the internal anidragl funds already cost the same in
these capital markets. Likewise, even if therefim@ncial constraints, the increase in
the level of internal funds without any changehe expectations for rate of return,
may not affect the amount of R&D investment if ithgial MRR is already at the

internal funds part of the graph.

Cost of
Funds
New Equity
ﬁ?’t" = MCC
b #
P . -
QF 7 ’
Fa "o
g
Internal Funds
MRR.=g(X]
R&D, R&D, R&D

Figure 7. An Increase in the Level of Internal Funds in thhesence of Financing

Constraints

Source: John A. Vernon, “Price Regulation, Capital Marketpkrfections, and

Strategic R&D Investment Behaviour in the Pharm#calindustry: Consequences
for Innovation”, (Unpublished Ph.D. Thesis) Univgyof Pennsylvania, Managerial
Science and Applied Economics, US, 2003.

When it is no longer conceiving to issue any moebtdthe firms start to issuing
equity as the last expedient. Therefore; the fiattempts to raise source of capital
by selling company shares to new or existing shadeins in order to finance the rest
of the investment. Bharath and his friends, in #nécle where they analysed the

capital structure decisions, explain this situatwith the pecking order theory of
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Myers (2001). They support the idea that “...compsusieould use stock issuances
to cover financing deficits only as a last resafter cheaper, less information
sensitive alternatives (like internal cash, banltder public debt) have been
exhausted.®As we see above in the graphs; even though, thegbaviCC that
signifies the “new equity” does not have an inciegislope as “new debt financing”,
it is more costly than new debt financing. Predantty, this stems from the fact
that the new debt financing is secured with cor@orassets where new equity

financing is not.

The Modigliani-Miller theorem (1958, 1961) whichdsrtainly the most outstanding
theory on capital structure suggests that a firmmdgferent to the composition of its
capital when choosing the optimal level of R&D istreent because it would face
the same price for both the internal and extermald$ under the condition of
perfectly functioning capital markets. However, @gposed to this theorem, the
internal and external funds are not perfect sulie8tand the internal funds are more
cost efficient compared to the other sources ofitebgormation due to the
imperfections of the capital market caused mostiythe asymmetric information
between the inventor and investor, agency costshardl hazards arising from the
separation of ownership and management, transamists, and tax advantaged/e
will examine these topics more closely throughbig thapter.

2.1.1. Asymmetric Information between the Inventor and

Investor

As mentioned above; one of the reasons why intdumals is preferred to new debt

financing or new external equity for R&D investmaatasymmetric information

8 Sreedhar T. Bharath, Paolo Pasquariello, Guojun “Waes Asymmetric Information Drive Capital
Structure Decisions?”The Review of Financial Studies Vol.XXIl, No.8, w. Place, Oxford
University Press, August 2009, p. 3212.

° Bronwyn H. Hall, “The Financing of Research andvBlepment”,Oxford Review of Economic
Policy, Vol.XVIIl, No.1, Oxford University Pres2002, p. 37.
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because the R&D projects are not easily underdbgdtie outsiders as much as they
are grasped by the entrepreneurs who have betteegimn of the likelihood of
success. Hence, new equity issues for R&D finanaingapital markets require a

“lemons’ premium” as modelled by Akerlof in 19%70.

The rationale behind this lemons’ premium theorthat the seller has the advantage
of knowing more about the quality of his productendas the buyer knows only as
much as the seller is willing to share. So that,libyer will not be enthusiastic about
paying the amount that the seller charges suspettitat he might be over charging.
Eventually, the seller will have to decrease hisgto a lower rate compared to the
one that he might have in a symmetric informatiowi®nment. This advantage
secured by the buyer is named as “lemons’ premitiiiis premium compensated
the investors for their losses- which they incurpgdinancing the low-quality firms,

or “lemons”."™*

This premium required by the investors may be empthby using the g model, as
well. In theoretical terms; it is the differencetween the firm’s real value and the
average value that is given to all the firms in t&rket. According to this approach,
the new shares will be issued only when the neyept's value is equal to or higher
than the ratio of the real value of the firm to @ge value given to the all the firms
in the market. It is assumed that the outcomeisfritio is equal to “1” if there is no
asymmetric information whereas it will be more tHan, if there is asymmetric

information in the market between the firms and imeestors. This condition is

explained with the equations below by Verntn:

Q| Q

=1 3)

Q| Q

>1 4)

19 James R. Brown, Steven M. Fazzari, Bruce C. Ratef§inancing Innovation and Growth: Cash
Flow, External Equity, and the 1990s R&D BoonThe Journal of Finance Vol.LXIV, No.1,
February 2009, p. 157.

* John A. Vernonep. cit., p. 49.

21bid., p. 51.
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In the equations above, “Q” signifies the “realuabf the firm” and §” stands for
the “average value for all the firms” given by thmarket regardless of the fact that
they are “lemons” or good firms. Seeing these equat we can conclude that the
difference between @/and 1 in equation (4) will give us the “lemonséprium” of

the investors.

Admitting that this asymmetric information problemight be existent also in
economical investments as well as financial invesiis, the “lemons’ premium?” for
R&D will be higher as the R&D projects are usuadigg-term investments of which
the results are rarely 100% presumable. This i evere salient in pharmaceutical
R&D.

Keeping in mind that investment on R&D is baseddeneloping ideas rather than
products, the firms will have no heart for artidirlg their newly created ideas to the
public as it will create a substantial cost fomthé his restriction on expressing their
project explicitly to their investors will push dipe cost of external funds to a higher
level than the costs of internal funds due to threerged asymmetric information.

2.1.2. Agency Costs and Moral Hazard Arising from he

Separation of Ownership and Management

There are several approaches to the agency costiaed with the financial
constraints that firms may face. Some of them emrplaese costs through internal
issues of the firms while some point out its conioecwith the debt finance. No
matter what the emergence point of these costg,ateeanother cause why there is a

gap between the internal and external financiatcsufor R&D investment.

Nowadays most of the firms have a separation inagament which means that the
managers and the owners of the firms are not three ggeople. This differentiation
can occur both in the firms owned by shareholderd #he ones owned by an

individual person by definition.
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One of the approaches refers to this cost probkerthe internal principal-agent
problem caused by the separation of the owner a@dranagement staff hired by
the owner as an agent. This binary power that fé@dbe opposite directions will

have a high chance to affect the investment on R&[@ausing to invest on projects
which are not share-value maximizing or missing ¢pgortunity of a profitable

project. Its influence on R&D investment decisiara be realized through several
forms among which the most effective and probablesaare explained as follows by

Hall*3:

o The possible inclination of the managers to alle¢he sources of the firm on
activities that are for their own gain such as gngmhe firm beyond its
efficiency level, moving to larger offices with &ar atmosphere and etc.

o The unwillingness of the managers who want to iaafe and retain from

investing in R&D projects which have ambiguous fatu

The first article given above is related with tleks about the probability that the
managers will use the firms’ resources for theimobenefit. The possibility of
managers to have ambition and desire for presigecampensation can be counted
on top of these benefits. For instance; manageyshage a tendency to increase the
size of the firms rather than its profits in excharfor less efficiency and the real
value of the firm. According to Hall, this probleran be avoided by limiting the free
cash flows available to the managers however tiigpilausibly make way for using

the higher-cost external funds to finance R&D bysiag more costs eventualf}.

The second article addressed previously refersmora direct effect of agency costs
on R&D. Managers are more reluctant about signmthe R&D projects that will
increase the precariousness of the firms compavethé owners of the firms.
Therefore, the managers will weigh their opportymiost and the present value of
their earnings, and if the opportunity cost is lowean the earnings, they will retain

from variance-increasing projects which might bteresting for the owners. This

13 Bronwyn H. Hall,op. cit., p. 39.
“ Ibid.
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condition may appear very often in R&D projectdlasy are long-term investments
which’s result that are already totally uncertaail] only be benefited after many
years. Thus, Hall suggests providing managers Mith term incentives in order to
avoid these kinds of missed opportunities whichhnlge highly profitable in terms

of maximizing share-value of the firfn.

There is a very common contrary approach regarthisysecond article, which is
about debt finance that creates agency problemsordmg to this approach;
managers are behaving in favour of the owners effiims by taking debt holders
against themselves. Managers may choose to ignmmee SR&D projects with
positive present values and obtain some projedts magative present values. On top
of everything, the managers can be disposed te issw debts which will raise the
riskiness as we mentioned before while we wereagmiplg the upward slope of the
MCC showing the new debt financing. Knowing thatithnterest will not always be
the same with the owners of the firms, the debtidérs are applying some rules to
restrict the behaviour of the manag&ghis condition may also cause an agency
problem considering that it restrains the financaility by limiting the
management’s decisions about investment opporésnitvioreover, it would also a
negative effect on the R&D in a straight way whishthrough the fact that it
suppresses the capacity to provide financial ssufoe R&D projects when the

internal funds are not enough.

In the presence of incentive issues and difficiitymonitoring of the managerial
behaviours, external providers of financial sourceguire a higher return to
compensate the potential moral hazards relateetartanagers’ supervision of the

supplied funds.

!> Bronwyn H. Hall,op. cit., p. 39.

18 Gerard Caprio, Jr., Ross Levir@grporate Governance in Finance: Concepts and Interational
Observations (Online)
http://siteresources.worldbank.org/DEC/Resourcepfirategover_finance.pd3 January 2014,
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2.1.3. Transaction Costs

Transaction costs which arise from exchange oftgare not high price costs but

their effect on the firms’ decision about the R&Wvéstment in a financial constraint

environment may not be insignificant as well. Teathy they are one of the other

elements that constitute the difference in costvben the internal and external funds,
which ultimately may increase the tendency of tim fto finance its R&D with

internal funds rather than external.

There are several different ways through whichfittmes can raise new equity capital

as shown below in Figure 8:

Figure 8. Methods of Raising New Equity Finance

Source: Clifford W. Smith, Jr, “Raising Capital: Theory aBtvidence”,Investment
Banking Handbook, Ed. by. J. Peter Williamson, Canada, John Wile$das, 1988,
pp. 71-94.

In an underwritten offering; an intermediary firasually banks, investment houses,
or insurers- purchases equity for its own accoumak then tries to sell it to another
investor in a public offering at a higher price qmared to what it paid to the issuing
firm. This difference in price, which is mostly & as underwriting spread, forms
the earning of the underwriter intermediary firfighe underwriter firm cannot sell

the equity at the price it offers, it sells it tthatever price accepted by the investors.
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Seeing that the party which takes the whole riskia scenario is the underwriter,
the issuing firm’s gain is stable in any case.

Firms can realize the equity raising through anothethod called rights offering in
which there is no third party involvement. In thype, the firm which wants to raise
financial source for its R&D investment offers iexisting shareholders the
opportunity to purchase additional shares direfittyn itself in proportion to their

current holdings for a certain period of time. Thigl help the shareholders to be
able to purchase additional shares before any pihgers in the market. The rights
offering will also provide convenience of gettingsabscription price for the new
shares. There will be no expenses such as undegviges, legal fees or registration
fees in this type of equity offering so, the casthe issuing firm will be lower than it

was in the underwritten offering.

Rights offerings might be underwritten, as well.isTmethod of rights offering is
named as standby underwritten rights offering inclthere is an intermediary firm,
as it was in the underwritten offering. In this senthis type of equity raising might
be defined as the combination of the two methodstimeed before. Initially, the
underwriter signs an agreement with the firm adogpthat it is the guarantor. If all
the shares that the firm wants to sell cannot e isothe public offering, it is the
responsibility of the guarantor to purchase all ttemaining shares at the
subscription price. Even if, it seems that thigniere profitable both for the issuer
and purchaser, there is a high risk for the inteliarg firm as it has to purchase all
the remaining shares after the public offering. &bwer, there is a fee called standby
fee that the firms have to pay to the underwriteagercentage of the capital raised

because of the risk that it takes.

In a study by Altinkilic and Hansen; these undet@rispreads which creates a
substantial part of the transaction costs are exagnt’ In this study, the total
transaction costs of the spreads for underwritifigriogs depending on the size of

the proceeds are shown through the years 1990-11983timates that up to 85% of

" Oya Altinkilic, Robert S. Hansen, “Are There Ecamies of Scale in Underwriting Fees? Evidence
of Rising External Financing CostsThe Review of Financial Studies Vol.XIll, No.1, Oxford
University Press, 2000, pp. 191- 218.
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the spread costs consist of variable costs raktizer fixed costs. Based on 1325 new
equity issues ranging in size from $10 million tomnthan $80 million, the average
spread cost is found 5.38% of the total proceedsfixed costs are no more than
10% of these total spreads. The study suggestghbatost of the spreads seems to
be lower at higher amount of capital raised; howeteés is not related with the
economies of scale theory as opposed to many waurkfrward. For example; for
the proceedings more than $80 million the averggeasl costs falls to 4.37% of the
total capital raised. Yet, this is because of @t that the larger firms which issues
larger amount of equity have lower U-shaped costesithat make the spreads to be
smaller as explained by Altinkilic and Hansen.

As we can easily acquire from above; underwritteifermmgs and standby
underwritten rights offerings will be more costty the firms than the regular rights
offering since, the latter does not have any casish as underwriting spreads.
Nonetheless; as the risks of the any underwrittéerings are less to the firms,
majority of the firms have a tendency to use thesds of offerings. Thus, the firms
have to bear 5.38% of the total value of a newrffeon average as a transaction

cost.

2.1.4. Tax Advantages of the Internal Funds

There are many notable works studied the effectax@s on the capital structure and
the preference of the firms between internal fuadd external funds. Several types
of taxes, one of the causes of the cost differeaocesng the financing sources, are
specifically focused in these works as effectivemednts in the process of financing
the R&D investments. These taxes can simply begoateed as corporate taxes,
capital gains taxes (also called as retained egrtares) and personal taxes (also
called as dividend taxes or external equity tax&sgording to OECD Tax Database,
integrated capital tax rates (capital tax combwwétl corporate tax) range from 21%

in Switzerland to 39% in US in 2013 among the coastthat we study throughout
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this paper. On the dividend tax version of the damsee that the dividend tax rates

are within a wider band of 10% in Japan to 50% am&la among the same countries.
The EU average for integrated capital gains tax aaid dividend tax rates are 24.5%

and 27.4% respectively. The same rates are 25.898%i% for OECD countri€’.

Hypothetically, firms would be indifferent betwegrternal funds and external equity
finance as long as the tax on dividends and interayital earnings are equal on a
ceteris paribus condition. However; as Deverewalet(1990), Hall (2002) and
Vernon (2003) also suggest in their articles relate capital imperfections and
financing of R&D, the taxes on the internal capéalnings cost less in most of the
countries compared to the taxes on dividends inrapomity of the countries, which
makes internal finance more attractive for therimag of R&D investments. This
proposition can easily be supported by the OECR gdhtired above which gives a

sense for the difference.

Vernon explains this hypothesis with an extensiothe g model of investment that
he has developed and suggests the following comditifor firms to invest on
R&D™:

Table 2.2. R&D Investment Project Acceptance Criteia

| Source of Finance | Acceptinvestment Project | Reject investment Project

(-t L=t
Internal Funds qzm L
External Funds gzl g=<1

Source: John A. Vernon, “Price Regulation, Capital Marketpkrfections, and

Strategic R&D Investment Behaviour in the Pharm#calindustry: Consequences
for Innovation”, (Unpublished Ph.D. Thesis) Univgyof Pennsylvania, Managerial
Science and Applied Economics, US, 2003.

8 OECD,0OECD Tax Database(Online)http://www.oecd.org/tax/tax-policy/tax-database.hfm
March 2014.
19 John A. Vernonep. cit., p. 54.
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g = rate of return
td = tax rate on dividends (personal tax rate)

t = tax rate on capital gains

As it is indicated in the table above; firms arg@posed to invest by using their
internal funds only when the rate of return is édqaar greater than the ratio of the
after-tax yield rated at dividend tax rate to tfteratax yield rated at capital tax rate.
If the firms are financially restricted and haveatber option than the external funds
to finance their R&D investments, they will onlycapt the investment project with

the condition of the rate of return would be edoalnity or higher than it.

T
| New Equity
a8 __ 55 MCC
L
A
i

#

e Y
Interral Funds MRRz=g(X)
MRR=g(X)
RE&Dy RE&D: R&D

Figure 9. After-Tax Rate of Return for Internal Funds and Neguity Finance, and
the Equilibrium Points for R&D Investment

In Figure 9; if we assume that the tax rate onddimds is higher than the tax rate on
internal earnings, it is clearly seen that firmd ivave to bear more tax burden if the

investment is realized by new equity sharing.

As long as the capital tax rate is fixed at ‘dnd the firms have enough internal
funds to finance the investment, their equilibripoint will occur at point A. Ceteris

paribus; if the tax rate increases to a higher amjdo the same level with the new
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equity tax rate as an extreme case (B), the firnliscansider to apply to another
source to finance their investments even if theyehenough internal capital for it.
Furthermore; the equilibrium point for the new agdinancing will occur at point C
where the firms bear#ttax rate. If the tax rate increases to more thda point D,

investment will no longer be rational for the firms

On the other hand, in some of the researches matthésisubject showed theoretical
clues proving that the taxes for debt financintess than that of retained earnings or
new equity issuing (Hall, 2002) (Auerbach, 1984¢cérding to this assumption; as
long as the personal income tax rates are not rhigtter than the sum of corporate

and capital gains tax rates, the following orddt ke valid:

(1-t%9 1
1-0) <5 <am ()

Where,

O = interest for debt deductible at the corporatelle

However; there are several other reasons why admding would be a disfavoured
source of finance for R&D. Top of which is that kanwould rather to adopt
physical assets to secure loans and are hesitdehdowhen the projects involve
substantial R&D investments which have uncertaid aolatile returns rather than

discernable investment in plant or equipment.

Until this point of the chapter; we discussed thearicial reasons that the firms
would consider while financing an R&D investmentiaxplained the determinants
of R&D decision followed by the financial constr&nin the next two sections, we
will briefly touch upon the theoretical points théie firms have to bear in mind
about the expected fertility of the research itsglfl the market conditions for R&D
in that field when attempting to start an R&D intreent project.
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2.1.5. Fertility of the Research and Appropriability of
Research Results

Prior to checking for the determinants of financR&D or the ratio of the MRR to
MCC for the expected rate of return, firms haverggiew the feasibility of the

targeted project in terms of fertility and appreyility.

If a research is fertile which, means that if sppgdn R&D has a high chance of
leading to new products, the firms will have anvacincentive to bear the risk of
investing on R&D. At this stage, basic researctobezs an important element of the
R&D investment decision. “Basic research can beewstdod as a very early stage
research which is defined to build a knowledge baseorder to understand

fundamental principles?® One of the most outstanding features of the basiearch

is that it is not intended to be used for a spediéld of industry. Even if it does not
lead to innovation by itself, the decision for faether R&D and its ultimate success
depend on basic research. There are three fundanbemefits of the basic research:

acquisition of new knowledge, social benefits acoh®mic gains.

According to a study carried out by Toole in whiuh analyses the possible impact
of the basic research on innovation through engdiravidence in pharmaceutical
industry; 1% expansion in the amount of public basasearch causes a 1.8%
increase in the number of new compotfids

However; contrary to applied research, basic rebeactivities are predominantly
conducted by governmental entities or universibesause of the reason that the
information attained will be open to public and d@nused by any other firms rather
than particularly by the firm that develops it. Bhweven if it provides economic

benefits, the private firms think that the benefith not worth for the cost.

2 Dirk Czarnitzki, Susanne Thorwarth, “Productiviiffects of Basic Research in Low-Tech and
High-Tech Industries”’Research Policy: Policy and Management Studies otignce, Technology
and Innovation, Vol.XLI, Amsterdam, 2012, pp. 1555-1564.

2L Andrew A. Toole, “The Impact of Public Basic Res#aon Industrial Innovation: Evidence from
the Pharmaceutical IndustryZEW- Centre for European Economic Research Discussin Paper,
No0.11-063, w. Place, December 2011, pp. 1-12.
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As we mentioned above; the basic research is nu thr a specific area of work, so
that it is not possible to dissociate basic redeamly for pharmaceutical R&D.
Unfortunately, even the data regarding the ovelabic research is limited.
However; just to give a perspective, the totalamtural spending on basic research
for R&D was 59% of its GDP in France in 2009. I ttame year; this figure was
21% and 55% in UK and US respectively. The coumthjch spends the most on
basic research is Israel (61% - defence excludedpamallel to its overall R&D

expenditures that we touched upon befdre.

As it is clear from what is expressed above, thglifg of the research is absolutely
an essential parameter for the firms. Nonethekbgsabundance of fertility is also
something that makes the firms to look at R&D nieqghy. Thus, another important
point for the motivation of the firm to realize &&D investment is the degree of
expected appropriability of research results. Fwtance; if the field of a new
innovation is extremely fertile, which means thaédirm’s discovery may lead to an
immediate discovery of a higher technology by aeofirm, the firm will not have

an incentive to invest in R&D since its own investrh presumably will lead to
discovery of even better products by other firmsciwtwill offset the original firm’s

profits.

2.2. R&D Investment Processes in Pharmaceutical Intry

As the behaviour of a new substance in the humadwg sohighly uncertain, there are
many questions about the safety, efficacy and tyualiit to be answered by a series
of various tests within the R&D context. These nuwne studies of the R&D project

intent to verify the benefit risk ratio of the cadakte medicine.

> OECD,Main Science and Technology Indicatorsyol. MMXI/II, w. Place, OECD Publishing,
2012, p. 29, (Onlinehttp://www.keepeek.com/Digital-Asset-Management/oecd/science-and-
technology/main-science-and-technology-indicators/volume-2011/issue-2 _msti-v2011-2-en-
fritpagell, 18 March 2014.
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R&D process in pharmaceutical industry is a tediand lengthy operation. A new
medicine takes almost 10 years until it is readenter the market which already
consumes half of the patent protection period. [ifeeof a medicine starts with the
early discovery period which can be undertaken pyiate company, a government
facility or a research university. As it is the itagesearch phase, most of the early

discovery attempts do not end up with successfuliciree innovations.

Once a discovery is found qualified for furtherdewf research, the company applies
for a patent. If the early discovery is done besearch facility, the facility sells the
license of it to a private company before the patgpplication. Only after the
application of the patent, the candidate mediciae start to be tested. The testing
period starts with pre-clinical development whicincludes acute toxicity,
pharmacology and chronic toxicity, and follows ks way it is shown in Figure 10.
Acute toxicity investigates the adverse effecthd tore substance of the candidate

medicine that results from a single or multiple @yres in a short span of time.

Patent Acute Pharmacolo Chronic
Application Toxicity &y Toxicity
Phase | Phase Il Phase lll
Resgistration Price Reimbursement Pharmacovigilance
Patent
Expiration

Figure 10.Phases of R&D in Pharmaceuticals
Source: EFPIA, “The Pharmaceutical Industry in Figurdsgy Data 2013 Belgium,
2013, p. 6.

Pharmacology testing, which starts almost in thedtlyear of the pre- clinical
development period, aims to identify the conceadédicture of reaction of the
substance. In the following year, the chronic tdyidegins in which the adverse
effects of the substance are tested on the conditidoeing exposed repeatedly or
continuously. This stage differs from the acutddibtx as the effects of the substance

are analysed for months or years.
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If the candidate medicine manages complete thests ticcessfully, the clinical
trials that can be defined as biomedical or behawgioresearch studies, are launched.
Unlike the previous stages in which the data comestly from animal testing or in
vitro studies, clinical trials are conducted on lwmmsubjects. In this context,
researchers enrol volunteers into different pitatges and carry on experiments with
larger and larger groups to obtain comparable t®stihe number of subjects is
increasing from one phase to the other as pos#afety and efficacy data are

collected.

Phase | trials are conducted within a group whitdiudes 20-80 subjects who are
generally healthy volunteers in order to review tandidate medicine’s safety,
figure out the safe dosage range, and diagnoseds$sble adverse effects if there is
any. Single-dose and short-term repeated doseestwdong with dose escalation
experiments are realized in this phase. In addiiiotine safety studies carried out in
phase I, the researchers are launching more commsigte experiments usually with
100-300 humans to further evaluate the medicingisl@mental efficacy and adverse
effects in phase Il. The last stage of the R&D psscis phase 1l studies which are
large-scale clinical trials on wide range of patipopulation. Apart from the fact that
the experiments in this phase are conducted withd0-3000 people, the aim of it is
fairly the same with the previous ones. With tlaistIphase, the R&D process comes
to an end after 10 years of experiments and readyetregistered as a marketable
product. Registration is done only after the appltaf the ministries of health or
similar authorities like FDA in US or European Mades Evaluation Agency
(EMEA) in Europe. The responsible authority hagdaweiew all the data and either
approve it, send it back for more tests or rejedirectly. “On average, only one to
two of every 10.000 substances synthesised in dhaes will successfully pass all
stages of development required to become a matketaddicine.?* Moreover, even

if the regular process has an estimate of 10 yeafnish, this process usually
prolong to 12-13 years with the retesting requebktbe authorities.

“EFPIA, op. cit., p. 6.
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Most of these phases have considerable cost burdetise firms however clinical
trials are the ones which have the highest ranteims of cost. These three trial
stages (Phase |, Phase I, and Phase Ill) formP6®©the overall R&D investment.
Obviously; the reason that the clinical trials halwe highest share in the cost is the
fact that they have the highest risk as they anmeéechon human beings. Among these,
Phase Il studies that are the most comprehensiais s0 that, it constitutes the
35.7% of the total investment as expected. Pre-hifne-clinical phase comes the
second in the list regarding its 21.5% share inwthele cost of investment. It is

followed by pharmacovigilance (9.8%) and appro8aB%s) respectivel§’

Clinical Trials
56.9%

Pre-human/Pre-clinical
21.5%

Pharmacovigilance (Phase V) 9.8%

Approval 8.3%

Uncategorized 3.5%

Figure 11. Allocation of R&D Investment in Pharmaceutical Uty
Source: EFPIA, “The Pharmaceutical Industry in Figurdsgy Data 2013 Belgium,
2013, p. 8.

Before in this paper, we specified some of theimitve features of R&D

investment that differs from the economic or finahmvestment. As an addition to
those characteristics we spoke of, another critdd&rence is that more than 50% of
the R&D expenditures that are indicated above psntson the wages of highly
educated scientists and engineers, especiallyampdrceutical industry. In previous
sections, we briefly mentioned the importance oplealyment for pharmaceutical

industry. One of the reasons which make it so esdan hidden within this cost

*EFPIA, op. cit., p. 8.
42



framework because part of the resource base ofitinedisappears if one of the
employees working on the project leaves or is fatadng the long trial processes by
taking away the learning that they acquired from pioject up until that time with
them. These kinds of situations make additional R&I3ts which are already high

enough®®

Through this chapter; we explained what R&D investinis and in what way it
differs from the other kinds of investment. We destoated the options for
financing R&D and the streams that are effectivebath R&D decision and the
decision for allocation of the sources of R&D. Hipawe displayed the process of
R&D investment in pharmaceutical industry step bgps As doing all these, we
stressed on the cost originated from the investraedtthe equilibrium point where

the firms would be willing to start or continue B&D investment.

It is expectable that the pharmaceutical firms Whindergo R&D investment and
are exposed to these costs have a tendency toechayiger price for the medicine
that they developed during the period when theytlagesole provider of it. Due to
this tendency, the governmental entities as thbacaiy holders, often apply some
rules in order to prevent the prices from gettioghgyh to keep the pharmaceutical
expenditures as low as they can while not totallgltraway the profit of the

developer company.

In the next chapter, we will be introducing theates which will be mentioned as
“regulations” from now on, and examining the consl @ros of them in detail. We

will be also giving examples of some country cases.

% H. Bronwyn Hall, Josh Lerner, “The Financing of B&nd Innovation”NBER Working Paper,
No. 8773, w. Place, August 2009, p. 6.
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3. REMARKS ON REGULATION IN PHARMACEUTICAL
MARKETS

Spending on pharmaceuticals is in a constantlyeasing trend in almost all
countries through the years with the exceptionashe stabilization during the last
couple of years most probably due to the finandistress affecting many countries.
(Table 1.1.) There might be numerous reasons #watbe count for this increase.
However, there is no doubt that the top and mogtomant one is the supply and

demand structure of the pharmaceutical market.

As opposed to the other regular markets, decisiopuwchasing a specific medicine
or even purchasing a medicine is not at the conmiraele discretion. At the same
time, the source that the consumers take the irdtom regarding the medicine do
not come from the producer or seller of it as itumially the case for the other
products. This is mostly valid for the RX medicibet they are also true for some
OTC medicines apart from the simple ones that arfewk prevalently by the
consumers and can be found at almost everywheraost of the countries like
painkillers and common cold medicines which aretnotstrong. For these types of
painkillers and common cold medicines, consumeusllisapply to the pharmacists
with a brand name on their mind and as long aph@macists do not suggest any
other brands, they are purchasing it. As the coessi@re the sole decision maker on
these, it is understandable that the regular derdgindmics like price and expected
utility will work for these medicines. Consumersliviry to maximize their utility

functions under certain budget constraints withfaleinformation environment.

There are two possibilities for the other kind€OafC medicines. The consumers will
buy the medicine either with the advice of a phgsicor by applying to the
consultancy of a pharmacist. In none of these ¢célsexonsumers have 100% power
of decision but they can choose between medicinggested by the pharmacists in
the case that they take the second way which dives a restricted power of

decision.
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On the other hand; the consumers have to followlghd of the physicians for RX
medicines in almost all of the countries apart fritvea ones which allow direct to
consumer (DTC) marketing of these kinds of medgiaed give initiative to the
pharmacists to change the prescribed brand witlthan@ne by regulation that we
will explain later on. Physicians are supposedl&y pn intercessor role between the
consumers and the pharmaceutical firms by takiegriformation from the producer
and transmitting it to the consumer. Notwithstaggiphysicians are keeping the
information that they take from the producers foemselves and prescribing the
medicine to the consumer without explaining him/eeery option that he/she may
choose. The causes of this transmitting mechangrtorwork is a subject of another
study but it might be because of the time restiiof the physicians, the education

level of consumers or just the traditions of thardoy in question.

Considering that the physicians are exposed to gtiom about the medicines which
have the similar efficacy and level of risk in tekame therapeutic area by many
different companies, subjective opinions of the gitigns about the medicine itself
or the company which produces it plays an importal# for prescription decision.
Certainly, the various marketing activities of thmharmaceutical firms have
substantial influence on the personal decisiorth®fphysicians. Just for the record,
due to the misuse of these activities, there ardespread restrictions on the

promotions of the medicines to the physicians maaof the countries.

Apart from the lack of decision power, as the Sosiate principle requires, there is a
general health insurance system provided by neaty country in the world to its
citizens, even if the scope of it changes from coentry to the other or even from
one state to another state within the same couitryaddition to those general
insurances, there are some private insurance caegpworking similarly, as well.
Due to the coverage of these insurance systemsunwrs do not have to pay for the
medicines that they purchase or at least pay ordmall proportion of the cost for
some specific medicines which, makes them les® @m@nsitive. Another important
point worth to be mentioned here is the fact thatghysicians are not always aware
of the prices of the medicines that they presciasayell.
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For the reasons that the consumers do not haveawer to choose between the
medicines and do not have to bear the costs of #eementioned above, the demand
in pharmaceutical market is highly inelastic, whittakes the consumers reckless

about the prices and the alternative medicinestla&id demand curves vertical.

4 _ dQ* PP _
_dPBqu_O (6)

e

Where,
P= Price of the dru@
Q= Quantity of the drug

ed= Cross price elasticity of demand

As it is understood from the general cross priestedity of demand equation given
above (6), even if there is a change in the pricdrog B, the consumers will not
notice the change, so that the change in pricebsikqual to “0” in their perception.

Thus, their value for elasticity will be equal toa® well.

Furthermore; the patent rights acquired by the iphaeutical firms provide them a
kind of monopoly power in the market so that, thegocan-not be determined by the
adjustments between supply and demand until thenteet at an equilibrium point
as it usually is in the competitive markets. Theref the pharmaceutical firms are
free to charge whatever price that they want withemy intervention. In the table
below; prices of some medicines in Europe and é&Sshown. It can clearly be seen

that the prices are much higher in US where trermiregulation.
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Table 3.1. Prescription Medicine Prices in US and &ope (US Dollars)

For a 30-day Supply ‘

Allegra 120 $69.99  $20.88

Atarax $28.62 $4.20
Biaxin 250 $113.25 $61.94
Claritin $63.06 $16.05
Coumadin $37.74  $8.22
Glucophage $30.12 S4.11
Lipitor $52.86  $41.25
Premarin $17.10 S$9.90
Prozac $71.94 $44.10
Zestril 5 $25.92  S5.52
Zithromax 500 $486.00 $176.19
Zyrtec $50.10 $17.73

Source: Congress of USACongressional Record - HouseJune 2001, p. H3495.

The lack of regulation does not only make U.S.gwidifferent from the prices of the
other countries but also might cause a bigger g@wd®en prices of medicines within
the same country. Regarding this argument, whedigiénto the prices in both U.S.
and Europe, we see that the two data groups gikexmeahave different statistical
distribution. As it can easily be acquired from thstribution charts given below, the

prices in Europe are closer to each other.
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Figure 12. Distribution of Medicine Prices in U.S. & Europe

Notwithstanding that both samples have a right glkkieptokurtic distribution as is

also understood from the descriptive statistics; dtandard deviation of U.S. prices
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from mean is higher than that of Europe priceshst there is a higher rate of the
fluctuation in U.S. price list compared to the Eagan one.

The combination of supply side market power and phiee inelasticity of the

consumers repulses the governments, which are thm murchasers of the
pharmaceutical products due to the extensive insesathey provide, to convey a
variety of regulations primarily in order to cortrthe overall pharmaceutical
expenditures. There are several different typesegtilations applied depending on
the mechanisms that they work through. Some of tkam be classified in three
categories as follows: Price and ReimbursementrGlprRestriction on Promotion,

Prescription Barriers.
From the table below, we can see which countryiapp¥hich type of regulations:

Table 3.2. Types of Regulations in Some European Quotries, Canada and
Australia

Australia
Belgium X X
Canada

France X
Germany

Italy X

Japan

X X X X

Spain X

X X X X X X X X X

Sweden

X X X X X X X
X X X X X X X X X X

Switzerland
UK X X X
Sources: *John A. Vernon, “Price Regulation, Capital Marketperfections, and
Strategic R&D Investment Behaviour in the Pharm#calindustry: Consequences
for Innovation”, (Unpublished Ph.D. Thesis) Univgyof Pennsylvania, Managerial
Science and Applied Economics, US, 2003.

*Chris Gladin, “Pharmaceutical Pricing and Reséarand Development
Investment: A Secondary Analysis That Investigd®esduct and Patent Output”,
(Unpublished Ph.D. Thesis) Capella University, Miapolis, December 2005.
***|nternational Trade AdministrationPharmaceutical Price Controls in OECD
Countries, Washington, December 2004.
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In the preceding sections of this chapter, we balfocusing on each and every of
these regulations in detail and we will try to derstoate the way that they work in

the countries they are applied.

3.1. Direct and Indirect Price and Reimbursement Cotrol

There is no general health insurance provided bygthtvernment, which covers all
the citizens in the United States. “A study condddby the Massachusetts Institute
of Technology Industrial Performance Center fourthatt while European
governments of U.K., France and Germany pay betw&@nto 90% of their
respective national drug pills, the U.S. governnpays for only about 40%This is
because there are only Medicare and Medicaid inseralans which are funded by
the government itself in US and these just coversnior and low-income citizens
respectively. Every other people have to work witle companies which offer
private insurances. The scope of these insuraees pliffers from one to the other.

Most probably; lack of a general insurance contabumaking United States the only
country which does not apply any regulations orgw®iin pharmaceutical industry
directly or indirectly among the countries that are aiming to work on in this study
as we mentioned before. US government is totaltyising on establishing a setting
that would boost the tendency of the firms to invsR&D to generate a consistent
flow of new inventive medicines. Thus, it allowsthrices to be determined in the
free market conditions. By doing so, the US goveanmaspires to secure that
consumers would have the advantage of not onlysagug the new technologies but
also the competition that the deeply innovativeiremment generates. No doubt that
the strong generic market of US also is expectguitdurther pressure on the prices.

! Chris Gladin, “Pharmaceutical Pricing and Reseamti Development Investment: A Secondary
Analysis That Investigates Product and Patent Qutpiunpublished Ph.D. Thesis) Capella
University, Minneapolis, December 2005, p. 8.
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On the other hand; other countries in question tedavily on the government
regulations to set the prices instead of spontae@mmpetition and decrease the
pharmaceutical spending. There are a variety aflaggry systems being applied by
these countries mainly to limit spending on phareodicals by using different ways
of controlling either from the demand side or frtime supply side. One of the most
direct of these regulations on the supply sideifix the sale price of one specific
medicine and declare sales at any other pricdias. iThe other method imposed in
a similar manner is to set a reimbursement price @nsiderably lower level for a
new medicine which causes the consumers to beaethaining amount of the cost
if the market price of the medicine is above thxedi price by government. Even if it
is rare, there are also some countries that ajpelset reimbursement quotas even on
the existing medicines in certain circumstanceswhat we will focus on this study

Is mainly the ones for the medicines which areramjehe market for the first time.

Apart from these methods, the authorities may ¢rycait prices through volume
limitations and profit controls in which the firmteat put a new medicine on the
market can charge any price until a quota is rehciéhen the quota of profit or
sales volume is reached, the firms are expectedetoease the prices or provide

compensation by paying cash to the government.

3.1.1. Direct Fix Price Controls

Direct fix price controls, namely the price capsiat can be defined as setting the
possible highest price for each type of medicine && applied either at the
manufacturer level or the seller level. It aimsézure the most reasonable price for
the pharmaceuticals. To be effective, the price me@ds to be set lower than the
profit maximising price which would be charged by firms in case of monopofy.
Even if these controls are mostly valid for the s which are in the context of

2 Kurt R. Brekke, Astrid L. Grasdal, Tor Helge Holsn4Regulation and Pricing of Pharmaceuticals:
Reference Pricing or Price Cap Regulatior2iropean Economic ReviewVol.LIll, w.Place, 2009,
p. 171.
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reimbursement, there are still some countries wiapply them to all kinds of

medicines in the market.

Several different approaches are used to set tbespsuch as negotiations, statutory
pricing or obligatory price notifications to pharomts associations or medicines
agencies. It is important to notify that this kiofpricing is mostly used only for the
medicines which are within the reimbursable medisinFor example; Belgium is
one of the countries which use statutory price @nh which the price is secured
through a law when it is first launched if the nwade is reimbursed by the general
insurance. France and lItaly prefer to apply to eomegotiations method first by
taking into account direct and indirect costs, gsioof comparable products and
subjective factors such as novelty. If there iscoommon decision reached through
the negotiations with manufacturers, they set aepvia statutory pricing method.
Germany, on the other hand, does not apply angtdipbe price controls. Instead, it

lets the price to be determined in the market jr2el

“Many countries have additionally applied cuts drekzes to fixed prices, usually
resulting in a one-off and very short-lived deceemspharmaceutical expenditurés.”
We have mentioned before in this paper that Gerntasyfrozen the prices until
2013 because of the financial crisis. Canada, irchvthere is a highest allowable
price determined for the medicines by Canada’sredeMedicines Prices Review
Board and any higher prices than that are proldbitermally, is another country
which applies to the price freeze technique frametito time in order to prevent the

firms to charge price raises for inflation compeitsa

% Industrial Pharmacists Commission of Istanbul Chanof Pharmacistévrupa Ulkelerinde ilac
Fiyatlandirma Politikalari , w. Place, July 2010, p. 3.

* Elias Mossialos, Tom Walley, Monique Mrazek, “Rkging Pharmaceuticals in Europe: An
Overview”, Regulating Pharmaceuticals in Europe: Striving forEfficiency, Equity, and Quality,

Ed. By Elias Mossialos, Moniques Mrazek, Tom Walleépgland, Open University Press, 2004, p. 10.
® U.S. Department of Commerce?harmaceutical Price Controls in OECD Countries:
Implications for U.S. Consumers, Pricing, Researchand Development, and Innovation
Washington, December 2004, p. 5.
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3.1.2. Reference Pricing

One of these price control mechanisms is definedreference pricing”. It is a

strategy used to determine sales prices accordinthé international prices or
relative prices within the same therapeutic aream@ared to the direct price control,
this method is considered to be less effective.|8Vprice caps aim to restrict the
pharmaceutical firms’ freedom to charge higher ggito gain profit from market
power, reference pricing intents to decrease theegrthrough its effect on

reimbursement.

In the context of reference pricing method; theharties fix a maximum
reimbursement level for different medicine clustéfee price determined signifies
the highest price that the reimbursing entity idlimg to pay for that specific
medicine. This reference price is usually basedaatively minimum or middle
priced medicines. If the retail price of the medeiis higher than that price, the
remaining amount of payment has to be borne byctresumers. It works in the

following way:

fP, <P ——> P=ck ; fP >R ——> P=PR-P+cPh,

If there is no co-payment applied in the market——~  , =B (7)
Where,

P, = Retall price of the medicine

P. = Reference price

P, = The amount that will be paid by the consumer

C = Co-payment rate
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Through this, it is aimed to increase demand seitgibf consumers to prices and
promote competition between pharmaceutical fitrtighe price of the medicine is
higher than the reference price decided by theaaiiyh the consumer will have to
pay for the remaining amount of the price out af/lmer own pocket. If there is no
co-payment applied, this amount would only be edqodhe difference between the
actual price and reference price. However, if theralso a co-payment rate that
every consumer has to pay to get medicine, thereifice in price will be added
upon it, which will increase the burden on conswsnéris expected that with this
double charge, the consumers’ price elasticity endnd would be more elastic,

which will eventually force the firms to decreakeit prices.

Germany is seen as a pioneer in this type of régylasystem. It introduced
reference pricing of prescription medicines in 19&ermany is followed by
Netherlands (1991), Denmark & Sweden (1993), S(2000), and Belgium & Italy
(2001). This system is also applied in Australid aome states of Canafia.

This regulation is actualised through two differembys that are named as
“therapeutic reference pricing” and “external (mni&ional) reference pricing”. In
the forthcoming subsections, we will be examinihgse reference pricing methods

in further detail.

3.1.2.1. Therapeutic Reference Pricing

In therapeutic reference pricing system, the maedgiare classified into clusters
according to their therapeutic effects. These elgstan be composed by pursuing
several definitions which make each of them diffiéna a sense. These definitions
can be summarized as follows: Medicines with theesactive chemical ingredients,

medicines with chemically related active ingredéerand medicines that may be

® Marisa Miraldo, “Reference Pricing and Firms’ i Strategies”Journal of Health Economics

Vol.XXVIII, 2009, p. 177.
"Kurt R. Brekke, Ingrid Kénigbauer, Odd Rune StrayrfReference Pricing of Pharmaceuticals”,

Journal of Health Economics Vol.XXVI, 2007, p. 614.
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neither chemically identical nor pharmacologicadyuivalent but have comparable

therapeutic effects.

First of the definitions mentioned above is usualgmed as “generic reference
pricing” by many others. Even if it is also a kinfitherapeutic reference pricing, it
differs from the others due to the fact that ityoaffects generics and the off-patent
medicines rather than the others which may be osesh-patent medicines as well.
This type of reference pricing is used in Germamylével | medicines which are

defined as pharmaceuticals with identical actiygredients.

Brekke et al. (2007) analyses the effects of edichese different pricing systems on
price and finds out that the wider the cluster cosgs, the fiercer the effect of it will
be on competition. Their work supports that thegsiof the medicines are highest
under no reference pricing system. The study alggests that the effect of generic
reference pricing on on-patent medicines are nagigmficant because if the
competition on the generic prices are so fiercejay also force the patent-holding

firms to lower the price of its medicine in orderrefrain from market share losses.

Therapeutic reference pricing is seen as contr@aldrg many critics. According to
therapeutic reference pricing; within the sameapeutic cluster, the first medicines
are believed to be innovative while the others Whitave similar effects are
considered to be “me too” medicines. However, ihiaot always the case because
some of the subsequent medicines might come upauithulative new ideas due to
the knowledge put forward by the first one. Thusthgring all similar medicines in
the same cluster may discourage the firms to inmesmproving the first medicines’

knowledge.

There are some countries which manage to solvethisem in a way, though. For
example; in Japan the price of a new medicine tisrdened by comparing the prices
of the similar medicines currently in the market, veell. However; medicines are
also evaluated regarding their safety and effen@gs, so that the medicines which
are more effective and safe are priced higher.herother hand; if there is no current

8 Kurt R. Brekke, Ingrid Kénibauer, Odd Rune Strayope cit.
° Ibid., p. 615.
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similar medicine in the market to be compared whk new one, the price is
determined by calculating the manufacturing cogenef it is not reflecting the true
cost of the medicine, and the prices of the samdiaime in different countries
namely by international reference pricing which wil refer in the forthcoming

section°

Another important controversy about the therapeusterence pricing is the
possibility of its pushing the patients to use Isgdgable medicines for themselves.
Just to give a specific example; let’s think abth third cluster in which there are
medicines that have similar therapeutic implicadianth different active ingredients.
For instance; there are so many different ostegm®medicines which aim to slow
down the bone fraction process by strengtheninge®avhich means that they have
the same therapeutic effects. However; they difféerms of active ingredients such
as Bisphosphonates (alendronate sodium, ibandrcoatiem, risedronate sodium,
zolendronic acid), Raloxifene, Teriparatide Paraifd/ Hormone or Estrogen
treatments. In this case, it becomes important wiasth patient gives the best
reaction to which active ingredient. Therefore, laemg the medicine with a
counterpart within the same cluster may cause ¢éoumsuitable medicines if done

inappropriately.

3.1.2.2. External Reference Pricing

External reference pricing, which is also referesdinternational reference pricing,
works in a similar way as the other reference pgaystems work however pricing
is done through indexing prices to the prices i dther countries charged for the
same medicine in this one. It can be applied eiibveidl the medicines or only to the
medicines within the reimbursement list, RX medésiror breakthrough medicines.

However, the most common usage is for the reimiesaedicines, which can be

19 Mark ChangMonte Carlo Simulation for the Pharmaceutical Indugry - Concepts, Algorithms,
and Case StudiesUSA, CRC Press, 2011, p. 139.
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interpreted by the expenditure reducing aims of d@laéhorities in an economic

perspective.

The selection of the countries to be taken as eafer mostly depends on the
benchmark of owing an identical purchasing poweatwithstanding, there are also
some countries which take the country of origirtted medicine in question as the
reference price country as well. The number of toes that are taken as reference
changes from one country to the other. While somntries take only 1 country as
reference, some may take more than 30 countrieas,Tthis policy leads to a

significant interdependence of prices between c@sit

The majority of EU countries use external referepgeing as the main systematic
criterion when setting the price of a new drug. fethodology used when applying
this system changes from one country to the otSeme countries use external
reference prices as supporting data. For instaBegjum, Italy, Spain, Australia and

Germany use this system as a supportive crite@ornthe other hand, some countries
like France, Switzerland and Canada are takingddia as the key source for their
decision. As a different method, Japan is usingettternal reference pricing system
in order to adjust its prices upward or downwardctich the ones in France,
Germany, UK and US?

Furthermore; the calculation of the reference pmeay also change across the
countries. Some countries such as Belgium and 8katad take the average of the
prices that belong to the reference countries. rpan the other hand, takes the
lowest price among the chosen reference countriesems France applies a similar
price to the ones in its reference country bagketther way of calculation is to take

the average of 3 or 4 lowest prices within theneiee countried®

Even if this type of reference pricing is commonbed within the EU and the non-

EU countries which take EU as reference as a toakduce the prices for in-patent

1 Nicolas Houy, Izabela Jelovac, “Drug Launch Timamgl International Reference PricinGATE
Working Papers, WP1301, w. Place, January 2013, p. 2.
12 Mondher Toumi et al.External Reference Pricing of Medical Products: Simlation-Based
%onsiderations for Cross-country Coordination w. Place, December 2013.

Ibid.
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pharmaceuticals, the literature related to its icopa very limited™* One of those
scarce studies is conducted by Stargardt and Smfgewhich proves the
interdependence of the price levels across thetdeanAccording to their study; 1€
reduction in German drug prices would lead to aicédn of 0.15€ to 0.36€ decrease
in the EU-15 countries which use external refergmeeing system because of the

interdependence of the pricés.

3.1.3. Volume Limitations and Profit Controls

Limitations on volume and profit are some other svaf/indirect regulations applied

on the supply side of the pharmaceutical markete dgreements on price-volume
balance are signed after negotiations betweenataylauthorities and the agents in
the industry. Usually, the agreed volume is basefbcecasted volume of sales. If a
company exceeds this pre-determined volume, thgrehave to reduce their price
or pay some amount of the revenue gained from dles ©f that medicine back to
the reimbursing institute. This works in a simieay in terms of profit control. If the

proportion of the profit exceeds the agreed peegmtthe pharmaceutical firm in

guestion has to compensate this for the insurarmader.

As an instance; in UK which is the primary usepuaffit control method, the rate of
profit that a company can earn is negotiated betvibe Association of the British
Pharmaceutical Industry and the Department of Healtider the Pharmaceutical
Price Regulation Scheme (PPR$)According to the result of this negotiation;

* Mondher Toumi et algp. cit.

> Tom Stargardt, Jonas Schreydgg, “Impact of Crasfefence Pricing on Pharmaceutical Prices”,
Applied Health Economics and Health PolicyVol.V, Issue 4, December 2006, pp. 235-247.

6 Aaserud M. et al, “Pharmaceutical Policies: Effecf Reference Pricing, Other Pricing, and
Purchasing Policies” (review);he Cochrance Collaboration w. Place, John Wiley & Sons. Ltd.,
2006, p. 4.
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pharmaceutical firms are not allowed to gain m@nt29% since 1998. Spain, on
the other hand, restricts the profit growth raeg%?’

Until this point, we have discussed both the digedd indirect controls on the price
of the marketable medicines. However; as it is hegcupon before, there are also
some other regulation types imposed on the phanmiaaé firms through approval
and prescription processes. The remaining parhisfdhapter is dedicated to bring
the audience a brief knowledge about these kindsgflations.

3.2. Delays in Marketing and Price Approvals

All new medicines that are getting in the marketehto get an approval from that
country’s authority managing the medicines whidketalace in the market. Within
the context of this mandatory approval, the phasuacal companies have to
provide proof of safety and efficacy of their nevoguct. Besides, some countries
also request pharmaceutical firms to obtain appso¥ar its price. Sometimes,

obtaining these approvals may prolong the preparateriod for the market.

Most of the time the approval process of the newlionees has no standardization
and it is unnecessarily complex and non-transpafenit contains various stages of
approval and multiple government and regulatoryigmdureaucratic delays tend to
be commont® Being uttered before in the R&D processes in pla@eutical industry
section of chapter 2, the standard duration foreav mmedicine to become a
marketable product is already time consuming whattes away about 10 years of
the patent protection duration. This burdensoméesyanight be combined with
deliberate delays against the approval in sometgesrwith regulations which may
take up to 5 years more than the usual process.

" Neeraj Sood et al., “The Effect of Regulation drafnaceutical Revenues: Experience in Nineteen
Countries”,Health Aff (Millwood) , Vol.XXVIII (1), 2009, pp. 125-137.
'8 U.S. Department of Commera®p. cit., p. 6.
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Among the countries that we are studying; FranaeBelgium, two of the countries
that apply a direct fix price control have the leagjaverage delay between medicine
approval and marketing. (About 9 montfidixpecting that a new medicine would
provide a better technology so that the demandt fwould be higher at the time of
its market launch in ceteris paribus, the losseetnue of the firms in 9 months will
be a considerable discommodity.

The regulations applied by the authorities do mat with the market launch of the
new product. Countries carry on implementing adjgstts on the medicines after
the market launch as well by restricting the firmsrketing activities. In the next

section, these marketing restrictions will be rexad briefly.

3.3. Limitations on Promotion

There is also another type of regulation whichas directly aiming to decrease the
level of price in the market but to restrict theddom of the firms to promote their
products in order to decrease the amount of spgriirconsumers on the innovative
medicines. This regulatory restriction of the praéimo is a burning question in the
industry, as some are defending that it is gooekstrict promotions which will lead

to unnecessary pharmaceutical expenditures anc caissising of medicines while

the others defend that it is not good to restricinmtions because promotion
increases awareness in public regarding the ileseasd keep the physicians up-to-

date about the new treatments.

The restriction on promotion may be applied tonadirketable medicines, both OTC

and RX, however most of the time it is limited omdypatented drugs. The scope of

19 patricial M. Danzon, Y.Richard Wang, Liang Wang;hé Impact of Price Regulation on the
Launch Delay of New Drugs — Evidence from Twentyd=Major Markets in the 1990sHealth
Economics Vol. X1V, John Wiley & Sons Ltd., 2005, p. 270.
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the restrictions can only be on direct-to-consuradvertising (DTCA), only on
direct-to-physician promotion (DTPP) or béth.

DTCA, promotion of medicines directly to the consrmn through all sort of
communication, is currently allowed only in Unit&t@ates and New Zealand in the
world in terms of RX medicines while DTPP that @ins activities such as printed
advertisements in category journals, detailing hysgcians, sampling, organizing
promotional meetings with key opinion leaders aifting is carried out legally in

almost all countries under certain restrictions.

DTCA is thought to be increasing awareness of tbesemers about the new
medicines in the market which would result in acrémental level of substitution to
these newer medicines that would eventually ineesgending on medicines, as the
prices of new medicines are considered to be mapersive compared to the
previous treatments. It is rational to deduce that this can be the printeason why
DTCA is banned in the countries where the goverrismare the main purchasers so

that they want to minimize pharmaceutical spending.

Even if allowed, DTPP is conducted by the pharmacalufirms only under strict
regulations in order to prevent physicians to quesscribe a specific medicine and to
prescribe only the new medicines by standing upghfemselves.

Granting that every country has its own guide teady manifest the rules of
medicine promotions, the scope of these regulai®sanilar across all the countries.
For instance; UK has a guide named Blue Book jusixplain the regulations over
pharmaceutical advertising in detail. Accordingthese regulations; promotional
aids such as pens, notepads, mugs etc. that asflyussed as a reminder by the
pharmaceutical marketing teams should not be vatoei@ than £6 and nothing but
the name of the brand should be written on thensoAt is stated in the same
guideline that the medical sales representativest m@ supplied all the necessary

information about the medicine that they are prongo@and have to provide the

? Dhaval Dave, Henry Saffer, “Impact of Direct-toi@omer Advertising on Pharmaceutical Prices
and Demand”Southern Economic Journal Vol.LXXIX, No.1, 2012, pp. 97-126.
21 i

Ibid.
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summary of the product characteristics as a writderlectronic document to the
physician. British regulations also prohibit gitts any kind of offers that might

encourage physicians to prescribe that promotedamedunless it is again less than
£6 (it can be up to £130 if and only if it is gives a prize of a competition) and

relevant to the practice of mediciffe.

As another example; Germany has also similar réigaka on promoting medicines
which are collected in a guideline called “Gesdieridie Werbung auf dem Gebiete
des Heilwesens”. As stated in this document; sedpsesentatives can give small
numbers of samples only upon written request bypthssicians. These samples can-
not exceed 2 packages per year. Moreover, neititeephysicians are allowed to
accept gifts nor the sales representatives aravedloto offer except for some
promotions that will provide professional experttsethe physician. Hospitality is

only allowed if it is “work related” and up to €8B in value®

Identical policies such as restricting the timeestlies that the sales representatives
can make detailing to physicians or recruiting Salepresentatives who have a

certain level of education and etc. are appliesbime other countries.

In addition to these regulations imposed directly the firms’ marketing and
promotion capabilities, there are some regulatiapglied on the demand side on

which we will be focusing in the next chapter.

3.4. Prescription Barriers

Most of the time, only supply side regulations a enough to minimize the
spending on pharmaceuticals. As a consequencetr@siaften tend to combine the

supply side measures with demand side measuresder to create an effective

2 Medicines and Healthcare Products Regulatory Agehdvertising and Promotion of Medicines
in the UK, Third Edition, London, August 2012, p. 34.

2% peter Dieners, Marc OebeBermany Chapter — Pharmaceutical Advertising 20131d" Edition,
London, Global Legal Grou2013.
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regulation system. The demand side regulationsistooisrestrictive formularies and
compulsory substitution of generics, and prescglanidelines and budgets applied
for physicians which all aim to decrease the numieprescriptions for higher

priced medicines.

3.4.1. Formula Restriction and Generic Substitution

There can be two types of substitution schemesicgiyé, one towards physicians
and one towards pharmacists. From now on, we wiiérr the one directed to
physicians as formula restriction. As the otheutations, both aim at decreasing the
amount spent on pharmaceuticals via encouragingpthscription/dispensing of

generics instead of branded equivalents throughtsution.

In some countries pharmacists are obliged to chéregprescribed branded medicine
with one of the generic versions of it, which hag similar therapeutic effects
keeping in mind that it is only under the conditmimo notification is written by the

doctor. In some countries, on the other hand, th&rpacists are not obliged to

substitute generics but they can gain financiatmives if they do so.

On the physicians’ side, the authorities can createariety of formulas which
suggest the medicines (generics most of the tilma) dan be prescribed in certain
therapeutic conditions. Some countries keep it ratmg for the physicians to
prescribe exactly those medicines while some otle¢rhe choice to the physicians
but make restrictions on the reimbursement of thoedicines which are not in the

formula list.

As it is stated; generic substitution both in phaciet and physician side can either
be suggestive or mandatory. Germany is one of thatdes that give the right to
substitute generics to pharmacists. Neverthelassrate of substitution is not high
due to the fact that it is not mandatory and ther@o significant incentive for

pharmacists. Moreover, most of the pharmacists tengfrain from explaining the
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consumers that generics are as good as their ltacolenterpart$’ Moreover,
German physicians are required to let the patikemtsv if there is any payment that
will be borne by the patients due to the price ahadicine which is higher than
reimbursement rate.lt can easily be deduced that German authoritidistry to
have an influence on spending through consumetiseircase where the physicians

do not prefer prescribing generics instead of bedndedicines.

UK, Sweden, France, Spain, Italy and Belgium amesother countries which apply
similar kind of regulation for pharmacists. For tarsce; in UK pharmacists are
taking a fixed amount of financial incentive foreey medicine they dispense.
Considering that UK has also a fixed percentagereminbursement level, the
pharmacists in UK tend to dispense cheaper medicineorder to earn higher
incentives. In Belgium and Italy regressive scateatgins method is applied which
means when the cost of the medicine dispensed gkehi the profit that the
pharmacist makes is lower. Moreover; in France @pdin, pharmacists are allowed
to substitute generics whatever written on thegription 2°

As specified through this section; most of the ¢oas that we aim to study on are
using generic substitution rules for pharmacistd fmmmulas to push physicians to
prescribe generics by some means or other. In éxé section, we will evaluate

other methods of effecting physician decisionsaliyan course of prescribing.

3.4.2. Guidelines for Prescriptions and Physician i&lgets

Physicians, the direct actors of demand for phaewidcals, do not necessarily pay
attention to the prices of the medicines that thescribe as they are not the ones
who bear the costs like the consumers under 10Q§alaton without any co-

4 Elias Mossialos, Adam Oliver, “An Overview of Phaaceutical Policy in Four Countries: France,
Germany, the Netherlands and the United Kingddmg&rnational Journal of Health Planning and
Management Vol.XX, 2005, p. 300.

% Valérie Paris, Elizabeth Docteur, “Pharmaceutiéaicing and Reimbursement Policies in
Germany”,OECD Health Working Papers, No.39, w. Place, 2008, p. 19.

% Elias Mossialos, Tom Walley, Monique Mrazek. cit., p. 22.
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payment. Nevertheless, with the physician budggilegion; physicians are provided

with an annual pre-determined budget for their gnipions. They are allowed to

prescribe any medicines at any amount as long &g db not over spend. If the

physicians overrun cost, they encounter finanaiéeements. On the other hand, if
the physicians manage to keep the cost of the qpésas under the contemplated
budget, they get incentives. In a sense; this sysesembles to formula restriction

method that we mentioned above. However, the buisléaken by the consumer in

the formula restriction, while here it is directyp physicians. Thus, we could expect
that the effect of physician budgeting on suppresshe expenditures would be
stronger compared to the first one.

Even if UK was the first country that applied tastlegulation, Germany is the
primary user of this system. It used this technigu&998 for once and restarted it
again in 2001. It has been using this method adilegipn since then. The budget is
determined with a negotiation between physicianssoaiation and the health
insurance institutioA’ According to a study conducted by Danzon and Chiis,

regulation reduced prescription drug spending B 118 Germany?®

According to the “quality outcomes framework” imgiented by UK, the physicians
may earn incentives up to £42 000 if they manag&keep the costs of their
prescriptions within the targetdPhysician budgeting system is also used in some
regions of Spain with different rules applied byclealn addition to this system,
Spain is trying to control expenditures on somectigepharmaceuticals through
inspection services by regional evaluation comm#ieThe responsibility of these
committees is to confirm that the medicine in qoestis used for the right

indications before it is dispens&d.

As a different encouraging incentive, physiciangehthe right to dispense medicines

on their own and take the reimbursement amounttfemselves in Japan. This

" Neeraj Sood et algp. cit.

% p, Danzon, W. Chao, “Cross-National Price Diffeen for Pharmaceuticals: How Large and
Why?”, Journal of Health Economics Vol.XIX, 2000, pp. 159-195.

9 Elias Mossialos, Adam Oliveop. cit., p. 299.

% sabine Vogler, Jaime Espin, Claudia Habl, “Pharmtical Pricing and Reimbursement
Information (PPRI) — New PPRI Analysis Including 8y, Pharmaceutical Policy and Law
Vol.XI, 10S Press, 2009, p. 223.
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method of dispensation system aims to push physdia prescribe generics or low
cost medicines not only in order to retain fromipgyfor the difference out of their
own pockets when the price of the prescribed medicis higher than the
reimbursable amount but also to earn bonuses hyngpthhe remaining amount of

payment for themselves when the counter condititesr

Some countries also issue guidelines which expldia best practices for
prescriptions. It can simply be concluded thahwitese guidelines, physicians are
directed to prescribe the most cost efficient whyreatment. France is one these
countries which apply a programme of guidelines ih&alled references medicales
opposables (RMOs) to make prescription recommenagtiEven if the physicians
are sceptical about using these recommendatiolBMO as they are aware that
these recommendations are primarily to reduce tstscrather than providing a

better medical assistance, this programme ispstibecuted?

Through this chapter, different types of regulatpactices are illustrated with the
possible implications of them in different counsri@here they applied. In the next
chapter, we will briefly talk about the structuradastatus of the pharmaceutical
market of Turkey including the recent changes &gpby the government, R&D

practices and regulations used to control the price

%1 Sabine Vogler, Jaime Espin, Claudia Halg, cit.
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4. OBSERVATIONS ON THE PHARMACEUTICAL SECTOR IN
TURKEY

As it is for the other countries in the world, pmaceutical sector is essential for the
protection of public health by keeping the econommterests of the country in
Turkey as well. It can roughly be deduced by okbsgrthe overall structure of the
pharmaceutical industry in Turkey that Turkish nerkooks a bit more like
European and Japanese markets rather than the dameone in terms of the

regulations applied by the government.

The Turkish pharmaceutical industry rank$"16ehind similar developing countries
such as China, Brazil, Russia and India; with ltscest 11.2 billion $ size in 2011. In
terms of clinical research, Turkey regresses furthethe list to 38 in the same
period.! The development of the pharmaceutical market irk@yis seen in Figure
13 below:
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Figure 13.Pharmaceutical Market Size of Turkey, 2004-2011
Source:Business Monitor InternationddMI Database, (Online)
http://www.businessmonitor.com/industry/pharr@a, February 2014

! Association of Research- Based Pharmaceutical @oiep (AIFD), Turkey’s Pharmaceutical
Sector Vision 2023 Reportw. Place, August 2012, pp. 19-20.
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Production of pharmaceuticals started back in 19883 urkey. After 1952, the
plants invested by the foreigners started to beabéished with which the
manufacturing period has also begun. “Turkish pleeuntical industry has the
capacity to produce any kind of medicine apart fittva products that would require

special production technologies such as bioteclyyold

Currently, there are 53 pharmaceutical manufagjufacilities in Turkey, 39 of
which are local firms. However, medicine production mostly comprised o |
value-added products rather than high value-addedlupts which are mainly
imported? Such that, even if the share of local medicineg7% in the market in
terms of box scale, the value share of the impomedicines is almost 50% and
sometimes even higher than the local medicinesemtarket. In Figure 14, the data
regarding the share of local and imported RX meégiin Turkish market taken
from IMS and database of Pharmaceutical Manufartulessociation of Turkey
(IEIS) is shown.

Value Share of Medicines - 2013 Value Share of Medicines - 2012

Local Local
H Imported H Imported
Volume Share of Medicines (Boxes)- 2013 Volume Share of Medicines (Boxes) - 2012

Local Local

o | o
\ b / ® Imported \ HEG ’ M Imported

Figure 14. Local & Imported RX Medicine Shares in Turkish Bhaceutical
Market, 2012 and 2013

Source: EIS, “Turkiye Ilag Pazari”,Temel Gostergeler (Online)
http://www.ieis.org.tr/ieis/tr/indicators/33/turleyilac-pazari4 March 2014.

2 TOBB Tiirkiyeilag Sanayi MeclisiTirrkiye ila¢ Sanayi Sektdr Rapory Ankara, October 2008, p.
% Republic of Turkey Ministry of Economy, “Pharmateal Industry”,Industry , 2014
* Association of Research- Based Pharmaceutical @nieg (AIFD),0p. cit., p. 5.
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Admitting that the export amount of pharmaceutidads increased by more than 4
times since 2000 with an average growth rate of 1486 year, the share of
pharmaceutical exports in the total country expan®unt has remained only 0.04%
on average. In the meantime, the rate of pharmaedwxports to pharmaceutical
imports has changed from 10% to 17%, which showvesstiil-continuing foreign
trade deficit in pharmaceutical field. Accordinglynports of pharmaceutical
products have a lower growth rate per year (8%)atigwever it still comprises 2%
of the total imports which is way higher comparedttie share and value of the
pharmaceutical exports. Nevertheless, it is wodhrémark that pharmaceutical
imports has got in to a declining trend since 2841t is seen below in Figure 15.
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Figure 15. Pharmaceutical Export and Imports of Turkey, 22023
Source: Turkish Statistical Institute, “Foreign Trade St#tis”, TSI Database

Turkish market has a large share of generics, éutbe companies in the sector aim
to increase the R&D activities in the industry teate more brand name produtts.
In 2011, share of generic medicines in the valuetal market sales is accounted for
39.2% in Turkey. At the same period, this figuremigch lower in the EU countries
that we focus in this paper. For instance, the gershare is counting for 9.8% in
Switzerland, 13.6% in France, 13% in Belgium, 15%Sweden, and 21% in UK.

® Association of Research- Based Pharmaceutical @oiep (AIFD),op. cit., p. 4.
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The closest figures belong to Italy (32.2%) andr@eTy (30.6%§. Furthermore, the
statistics of IEIS shows that volume share of theegics is even higher in the market
(50% on average). Moreover, the change in value \aldme shares are stable
through the years 2008-2013, which might be ancatdr for non-existent increase
in R&D.

It is understood from statistics of TSI shown belowFigure 16 that the overall
R&D expenditures, the source of innovative medigsiméhich would increase the
share of branded medicines, have an increasing toetween the years 2000 and
2012. The share of R&D expenditures in GDP is alstelerated through the years.
There is not much information related to the shafepharmaceutical R&D
expenditures in the total R&D expenditures. Howearcording to EFPIA 2013
report, R&D for pharmaceutical industry solely ctarior only 43 million € in
Turkey in 2010 which is a very small proportiontbé total R&D expenditures at
that period £ 124 million£).”
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Figure 16. Total R&D Expenditures in Turkey, 2000-2012

Source: Turkish Statistical Institute, “Research and Depeatent Activities Survey”,
TSI Database

There are approximately 25.000 people employedheénpharmaceutical industry in

Turkey. As it is mentioned before, because of tighlin advanced structure of the

°® EFPIA, op. cit., pp. 2-25.
"bid., p. 17.
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industry in terms of technology, the people who amking in the industry have
university or higher education levels in Turkeyvesll. Pharmaceutical industry is
one of the sectors which have the highest propomioemployees with university

degrees in Turkey with it is 50% of university guates’

As the European countries that we have been stgdyithis paper, Turkey has also
an insurance system provided by Social Securityitite (SSI) which started to
cover almost 100% of the population by the end @122 within the Healthcare
Transformation Program and Social Security Refdrat tvas started in 2003. Before
the change in question, only the people who haband their children and spouses
were under insurance coverage, apart from the i@snivhich are economically
restricted. The growth in the number of people \ah®insured is thoroughly seen in

Figure 17 below.

80.0 g 0/100%
o —93%—93%—94%  96% I 9f/°1 o
o ~90% 90%
84%  86% 247 756 :
275.0 73.7 : [ 80%
g 70% 71% 715 72.6 - 70%
K 70.6 ) - 60%
e 690 698
5 70.0 68.2 — — — — — 1 50%
@ 67.3 ;
S 66.4 - 40%
= - 30%
650 — — — — — — — —
b - 20%
- 10%
60.0 0%
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Population (millions of people) Insured Ratio

Figure 17.Ratio of Insured People to the General Population
Source:Republic of Turkey Social Security InstituticBS| Statistical Yearbook

With the change of the insurance coverage rules,ddmand for pharmaceuticals
was expected to increase dramatically causing higbes for the government that is

® Republic of Turkey Ministry of Economgp. cit.
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the primary buyef.However, due to the strict controls and regulatitinat have
begun to be implemented, the share of pharmacéetipanditures is managed to be
decreased even if the overall health expendituaesificreased through the years. As
it is conceived from the monthly statistics of SS$lown in Figure 18, both the
pharmaceutical expenditure and total health experesi have increased from 2000
to 2012. Yet, the share of pharmaceuticals in thésease is lower and lower in
every year. It is crucial to keep in mind that théigures are only calculated for the
medicine payments done by SSI excluding the oudemket expenditures for

medicine and healthcare.
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Figure 18. Total Health Expenditures vs Pharmaceutical Exjperes

Source: Republic of Turkey Social Security Institutior§SI Monthly Basic
Indicators, May 2013

As stated by IMS and TSI databases, medicine copsomper capita in Turkey is
calculated as 200 in 2013 with production prices. When we look a& thata for
the last 9 years, we come across with a downtregghbing from 2009 even if the
change from 2009 to 2013 counts only for 4.in total. Below in Figure 19, it is
seen that pharmaceutical per capita expenditunes inareased in a fast pace until it
makes a peak in 2009, which can be attributed ticeeasing rate of access to

medicine with expansion in the insurance coveragge r

° IMS, “Country Report Turkey”Pharmaceutical Market Europe, May 2011, p. 56. (Online)
http://www.imshealth.com/ims/Global/Content/CorpgerRress%20Room/IMS%20in%20the%20Ne
ws/Documents/ICG_Turkey Article.pdd, April 2014.
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Figure 19. Pharmaceutical Expenditures per Capita
Source:IEIS, “Turkiye ilag Pazari” Temel Gostergeler (Online)
http://www.ieis.orq.tr/ieis/tr/indicators/33/turl@yilac-pazari4 March 2014

It is feasible to say that the institution whichshtéhe essential role in keeping
pharmaceutical expenditure from getting higher igkiye ila¢c ve Tibbi Cihaz
Kurumu (TITCK) that is operating under Ministry biealth. TITCK is responsible
for licensing the pharmaceutical products and rsgttihe rules and standards
regarding their distribution, production, expomport and etc. as well as auditing
the medicines in the market. It also conducts stuth order to define the prices of
the pharmaceuticals. Briefly speaking, TITCK is tleenstitution in Turkey
corresponding to the European Medicine Agency (EMAurope or FDA in US.

TITCK has implemented various regulations in regggdrs in order to be attuned to
the EU rules and policies regarding the EU integnaprocess. These regulations
include patent protection, data exclusivity, priggimegistration, good manufacturing
practices, good clinical practices, bioavailabibigequivalence, packaging/labelling,
promotion/advertising, drug research and medicadpet registration, stability
requirements, regulation on good distribution antbragie practices, and

pharmacovigilancé’

In terms of regulation types on pricing, internagb reference pricing is the most

common method of price control used in Turkey. eampliance with the related

19 Republic of Turkey Ministry of Economypp. cit.
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cabinet decision published in 2007, Ministry of Hleadetermines 5 to 10 EU
countries as reference. In the cases, where thertexpr manufacturer country is
different from the countries taken as referencagcdepts the country which provides
the lowest price as the reference one. The referemitich is defined as the price that
will be used to sell the medicine to the warehdkessper is determined in Euro (€).
Every three months, a commission is gathered relytito discuss the prices of the
medicines currently in the market. In this meetittge committee members take
decisions about increasing, decreasing or keefiagsame prices and set the Euro
exchange rate that will be used in the next petiothe new medicine is a generic
rather than a brand name medicine, 80% of theaefer price is taken as the bddis.

The profit rates of the warehouses and pharmaceeadded to the price along with
Value Added Tax (VAT) to create the final retailger of the medicine. At this point
a regulation on profit is also applied by Miniso Health. According to the same
cabinet decision mentioned above, the profit ofvtlaeehouse and the pharmacy can-
not be more than 9% and 25% respectively. The maxirprofit rates that can be
applied are shown below in Table 5.1 for the giveference pricé? As the price is
pre-determined by the authorities, Turkish MinistfyHealth does not apply any
controls on profit at the producer level.

Table 5.1. Maximum Profit Rates for Warehouses & PhArmacies

0-10 £ 9 25
10-50 £ 8 24
50-100 £ 7 23
100-200 £ 4 16
200 + £ 2 12

Source: Ministry of Health, Beeri ilaclarin Fiyatlandiriimasindliskin Bakanlar
Kurulu Karari, T.C. Resmi Gazete26568, 2007/12325, 30 June 2007

1 Ministry of Health, Beeri ilaclarin FiyatlandirilmasinBiskin Bakanlar Kurulu KarariT.C. Resmi
Gazete 26568, 2007/12325, 30 June 2007.
12 (|h;

Ibid.
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Turkey has a patent protection system that resentbléhe one in EU since January
1999. Also as it was given in the section relate®&D process of the medicines in
EU, it takes about 10 years for a product to comthé market. Bolar provision is
applied for the generic medicines, which allowsnh#® submit their admissions
even before the patent of the brand name prodygitesc'® Even if this provision
decreases the duration of the branded medicinesiopaly power, it might be
considered beneficial for a market structure domeithdy generics like the one that

Turkey has.

Furthermore, the Ministry of Health is using a iligt method to define the
reimbursable medicines. A Reimbursement Committe¢ ¢onsists of physicians,
pharmacists, public health experts, economists,tisstéans, specialists,
pharmacologists and biostatisticians gathers arawedy three months in order to
evaluate the applications of the pharmaceuticahgirfor reimbursemerit' This
committee decides the new medicine in questioretmlihe reimbursable medicines
list or not. The rate of regulation is not deteredrspecifically for each and every
medicine. Instead, there is a same pre-determimgdriloution rate for the all
medicines which will be undertaken by the consuméicording to SSI Health
Practices Declaration, the contribution rate is 1féfiothe retirees who take their
salaries from SSI and 20% for the others. In aoklitdo these contribution rate<;, 3
taken per prescription for up 3 medicines. On ttleohand, some medicines are

listed as “not be subject to any contribution rafe”

Apart from regulations on the price, retail profasd reimbursement, there are
regulations on the promotion of the medicines imk&y applied by the Ministry of
Health as well. For instance, DTCA is not allowed the RX medicines in Turkey
as it is not in EU and Japan. The promotion of R&dinine can only be done to the
physicians under strict rules about timing, giftisgmpling and detailed trainings for

sales representatives. The guideline related tartéeicine promotion principles is

13 yusuf Celik, Andreas Seitefurkey: Pharmaceutical Sector Analysis Washington DC, World
Bank,2008, p. 7.

“ Ministry of Health op. cit.

15 Sosyal Giivenlik KurumwSosyal Giivenlik Kurumu Saslik Uygulama Tebligi, 2013.
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binding for both the sales representatives (heheepharmaceutical firms) and the

physicians in some terms.

According to the guideline, the sales represergatman-not offer any kind of gifts
apart from the recalling items which cost no mdrant 2.5% of the monthly gross
minimum wage, in order to encourage the physicieEngrescribe the medicine
promoted. Also, the physicians can-not accept ang kf items in exchange for

prescribing a medicine. Similarly, the samples tteat be given to the physicians
can-not be more than 5% of the sales in the fiear wf that medicine in the market.
The proportion of possible sampling is decreasinfpilowing years until 1% of the

total sales after its sixth year in the mar¥et.

Moreover, the time that can be spared for the sal@®sentatives can-not be during
the working hours while there are still patientsb® seen by the physicians. As
reported by the guideline, every institution hasdefine a time where the sales
representatives are allowed to visit the physicidite pharmaceutical firms or the
sales representatives who are working for themnmamffer any incentives to the

physicians in order to get an appointment for priomoactivities:’

On the other hand, regulation on the promotion dCOnedicines is confusing. The
pharmaceuticals and medical preparations law ethantd962 prohibits promoting
the OTC medicines on any kind of visual media diwha it to be promoted only in
newspapers as long as it is done in a specific Waywever, the Turkish government
attempted to make some changes in the guidelinesuple of times recently by
allowing the promotion for OTC medicines in everyusce of media. With the
objection of Turkish Pharmacists’ Association, tbleange in the guideline is

retrieved.

In this chapter, we have mentioned basic indicatbthe pharmaceutical industry in
Turkey by briefly touching upon the size of the ks production, employment,
R&D activities, exports and imports, share of gezseand branded medicines in the

'8 Ministry of Health, Begeri Tibbi Uriinlerin Tanitim Faaliyetleri Hakkindadetmelik,T.C. Resmi
Gazete 28037, 26 August 2011.
' Ibid.
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market, and regulations on price, reimbursementpachotion of pharmaceuticals.
As we implied before, there is no doubt that inmgrof regulative activities the
pharmaceutical market structure of Turkey resemtdeSU. In this regard, even if
Turkey is not involved in the countries that wik Istudied, the result that will be
acquired from model which will be formed in the heshapter might also be
associated with Turkey’'s condition by means of thition between R&D and

regulations on pharmaceuticals.
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5. THE LINK BETWEEN REGULATIONS ON
PHARMACEUTICALS AND R&D DECISION

Thus far through this paper, we spoke of the R&Dislens of the firms along with
the restrictions that may be being influential ietedring firms from beginning or
continuing to an investment on R&D, and the regotat directly on the price of
medicines and indirect regulations which might beming pressure on the prices

respectively.

In this chapter; our focus will be on the link dfese two concepts: financial
restrictions on R&D and regulations on pharmaceigicAfter evaluation of overall
profit margins of the pharmaceutical firms in thght of regulations via referring
some preceding works, we will specify the hypotsedeough which we claim that

the regulations on pharmaceuticals might be afigdi&D decisions.

In chapter 2, we mentioned that R&D decisions o firms depend on two
parameters MRR and MCC. Rationally speaking, éxgected that the regulation on
price and demand might have an impact on thesablas through certain channels.
It is discussed before that when the authoritigstdr keep the prices lower by
restricting the monopoly power of the pharmacelficans using different kinds of
regulations on price, they mostly consider the mmalgcost of producing the
medicine which is only a small proportion of thalreost of the company covers the

short run cost rather than the high fix cost of Rgdcess.

There is no doubt that this comparably lower prigpplied might limit the current
profit margins and affect the expected profit masgfor the future through MRR
scale. Also by decreasing the cash flows insidebilginess, it may affect future
R&D decisions through MCC scale.

Vernon in his work “Examining the Link between FRricRegulation and
Pharmaceutical R&D Investment” (2005) which is a@f¢he studies that this current

research is based on, analyses these elementghheotheoretical mathematical
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model for US by simulating the effect of regulasan case they are applied by US
on contrary to reality. Vernon, who uses micro ledata obtained from major
pharmaceutical firms for the years 1994 to 199@yes that cash flows (MCC) and
expected returns (MRR) are the dominant factorscéifig the R&D decisions. He
also estimated that in case of regulations apphedS, R&D investment intensity

would decrease by between 23.4 and 3287%.

il — it*-1[Ajt- 1Mt 1+ (1-Aie-1) Mit1]+tie- 1+ Rie-1+Dje-

5. =Bl[}\itMitR+(1-)\it)Mitf]+B2{1 T{Sit™1[Ait-1M 1+(1; -11)M 1]+;t-14Rit-14Dje-1} ()

The scenario in which the regulations are usetierldS market:

1im7\—>1 % = BlMitR‘l‘BZ[l_T] [Sit"-lMitR;:‘:[it-1+Rit-1]+Dit-1 (9)
R {1t} {Sie1[(Mit1-M;t*) (1-Ase-

A[E] a1 Aq) (M M) o TS 01 M1 ) .

Rit=firm i’'s R&D expenditures in yedr

mit = firm i’s pre-tax pharmaceutical profits in ydar

ma= firm i’s pre-tax non-pharmaceutical profits in year
Si* = firm i’s total pharmaceutical sales in yéar

Lit= percentage of firmis pharmaceutical sales in ygdrom non-US markets

! John A. Vernon, “Examining the Link between Privegulation and Pharmaceutical R&D
Investment”Health Economics Vol.XIV, John Wiley & Sons, Ltd., 2005, pp. 1-16.
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M;t*=firm i’'s average pre-tax profit margin on pharmaceutipatglucts sold in the

US market in year

M;t® =firm i’'s average pre-tax profit margin on pharmaceutipatglucts sold in non-

US markets in year
Djt-1= firm i’s depreciation expense in ydak

7 = Corporate tax rate

Similarly, in another study by Vernon (2003) théeefs of price regulations on the

profit margins of the pharmaceutical firms are exwd. By running a regression

analysis for the data of 20 top pharmaceutical amgs between the years 1994 to
1999, he concludes that there is a possibilityegjutations are affecting the R&D

decisions of the firm$.

However, due to the unavailability of the micro déwata regarding the expected
profits, current profits, cash flows and etc., wdl e establishing our hypothesis
within a macroeconomic perspective. By working vifte macroeconomic variables,
we will try to guess the possible reflections oégsl variables on pharmaceutical
R&D decisions.

5.1. Data Sample and Empirical Implementation

The main considerations in selecting the variablas the sample are the availability
of the data for the complete 1999-2011 period drel rhajor contribution to the
global pharmaceutical market among developed cmsnéis we discussed in the first

chapter of this study. In this regard, the empiraaalysis consists of 12 countries

2 John A. Vernon, “The Relationship between PricguRation and Pharmaceutical Profit Margins”,
Applied Economic Letters Vol.X/VII, London, Routledge, 2003, pp. 467-470.
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namely; Australia, Belgium, Canada, France, Germ#aly, Japan, Spain, Sweden,
Switzerland, UK, and US; in total for the period1®99-2011 and the dependent and
independent variables which are explained latehis chapter. Data on the country

variables are obtained from OECD and Eurostat dattand annual EFPIA reports.

The data regarding US and the other countries waiarein this study are studied
separately to compare the results of the same nfoatel a non-regulated market
with the regulated ones. The countries other th8raté¢ behaved as if they were one
single country by taking the arithmetic mean vabfieevery variable for each year.
SPSS 15.0 for Windows Evaluation Version is useditoa classical multiple linear
regression analysis for the both models followihg major assumptions for the
relationship between explanatory and explainedabées’

First of all, assuming the fact that MRR might being influenced by the
macroeconomic condition of the country, we focustua variables that would give
us impressions about the general economic stattleeafountry. In this sense, GDP
is the one of the variables that we use in our gogpianalysis. GDP, calculated with
expenditure approach is used and it is divided bypumtion in order to be
standardized. By adding this variable into our gsia] we aim to see how much, if

any, the welfare of the countries have impact @R&.D.

Here, there is a point that might be necessary eation. Even if for some, older
population is the driver of the demand for medicinethis specific paper we assume
that the whole population is the source of demandarfedicine which would be more

accurate as the empirical study is not targetirgspecific therapeutic area.

* Assumption 1: The model is linear in parameters.
Assumption 2: X values are fixed in repeated samgpli
Assumption 3: Mean value of the disturbance termaégjto zero.
Assumption 4: Equal variance.
Assumption 5: No autocorrelation between the distoces.
Assumption 6: Zero covariance between disturba@aea &ind observations.
Assumption 7: Number of observations is greaten the number of parameters.
Assumption 8: Variability in observations.
Assumption 9: The regression model is correctlycHieal.
For more information see: Damodar N. Gujar&asic Econometrics 4" Edition, New York,
McGraw-Hill, 2003, p. 66.
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In order to measure the effect of demand further, imtroduce expenditures on
pharmaceuticals into our model as another variablee data regarding the
expenditures on pharmaceuticals includes not oablip but also private spending
on all kinds of medicines, both RX and OTC. Thisiafale is also taken as “per head

expenditure” in order to be standardized.

Until here in this chapter we mentioned the vagalthat might have an impact on
R&D activities through MRR schedule. In order teiae the influence of the MCC

schedule, we mainly centralize our analysis ontdlxes specified earlier in chapter 2
while we were discussing the cost of internal axtéraal funds. In this context, one
of the variables added to the model is the integratpital income tax rate which is
a combination of the tax applied on retained eg%iof the firms and the corporate
tax rate. The second variable used is tax ratediathpn dividends. Both of these

variables indicate the average tax rates withirhalayear period for each country.

To remind the audience the idea we mentioned ipten&, we should remark that
the tax rates for dividend income are expectecethipher so that we assume that the
companies will tend to keep income as retainediegsnwhich will provide an inside
cash flow to their businesses with a considerably tax rate to bear. Therefore,
using these retained earnings to finance R&D imaest would be more beneficial
for them rather than issuing new equities. Thecadlti, variables such as ‘retained
earnings of the firms’, ‘percentage of retainecheays used in R&D’ or the ‘ratio of
retained earnings to distributed dividends’ woudddoesenting a clearer outcome for
this kind of study. However, as it is not possitiehave an explicit data regarding
these possible variables, its effect are tried éoobserved through the possible
impact of the integrated capital income tax andddéind tax rates of the countries on

the pharmaceutical R&D decisions.
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By introducing all the variables mentioned aboves study model is shaped as

follows:

PRDE= f + S,GDP_PC +8:EP_PC —ICT - DT

PRDE = Pharmaceutical R&D Expenditure

GDP_PC = GDP Per Capita

EP_PC = Expenditure on Pharmaceuticals Per Capita
ICT = Integrated Capital Tax

DT = Dividend Tax

It is expected that the coefficients of GDP per i@amnd Expenditures on

Pharmaceuticals have positive signs while the twovariables have negative signs.

5.2. Results

Even if our regression model is significant for tbd@lS and the other countries in
guestion and the variables that we are using avagin explaining the change in the
dependent variable, Pharmaceutical R&D expendifuhes to high auto-correlation
and multicollinearity the independent variables aoé significant individually. The
power of the independent variables’ explaining tiesponse variable and the
statistical relationships between them can easlgden from the scatter diagrams as

well given in Appendix II.
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The correlation analysis shows that almost all taiables are significantly
correlated with each other (App. Table 2.3.) whigluses multicollinearity for the
model built for the countries other than US. Evke smallest correlation between
the independent variables is 0.81. As a result,t tbeefficients are not significant
except for GDP per Capita variable and the values exceeding the “no
multicollinearity” band for VIF being more than %ic Tolerance value being less
than 0.20 (App. Table 2.1) Some techniques are usedget rid of the
multicollinearity problem such as omitting someiahbtes or adding some others and
combining or separating two variabfésiowever none of these techniques were

successful in solving this problem.

On the other hand, it is seen that the correlatmefficients between the dependent
and independent variables are 0.83, 0,98, -0,94 -arB for GDP per Capita,
Expenditure on Pharmaceuticals per Capita, IntedraCapital Tax Rate and
Dividend Tax Rate respectively. As expected, tliegrated capital tax and dividend
tax rate variables have negative signs. Thesetsesubport our proposition about the
direction of the statistical relationship betweear @lependent and independent

variables.

Similar case works also for the US regression matled to the existence of
autocorrelation with a Durbin Watson coefficientfelient than the allowed value for
no autocorrelation (App. Table 2.4). Here, we ase that GDP per Capita and
Expenditure on Pharmaceuticals per Capita havetiyp®scorrelation with the
dependent variable. Dividend Tax has a high negatworrelation while the
correlation could not be calculated for the IntégglalTax Rate variable as there is no
change in it through the years. (App. Table 2.2 T another violation of the pre-

assumptions of classical multiple linear regression

As the coefficients of the tax rates are not sigaift either, it is not possible to come
to a conclusion about which of the taxes has maoftuence on the R&D
expenditures of the pharmaceutical firms but blsious that both of the taxes has

inverse correlations as expected.

* Damodar N. Gujaratip. cit., pp. 364-369.
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CONCLUSION

The primary objective of this study was to expldree relationship between
pharmaceutical R&D expenditures and governmentlaigns on medicine price
and pharmaceutical markets. In this context, theralls pharmaceutical market
structures and the determinants affecting the R&Destment decision are
mentioned along with the most common regulation hods used by the

governments as a background.

In the light of these, an empirical model was dghbd in order to detect the
differences in behaviour of the determinants of R&WDestment decision in the
countries with regulations and without regulatioiibe idea behind this was the
possibility of a negative effect of regulationsabgh the general determinants of
R&D investment decision like several costs, demand expectations. Considering
our previous suggestion about the fact that a mievel data would give a more
realistic observation, the empirical analysis that conducted in this paper aimed
only at providing estimation for the firms’ R&D dsemns by using the macro

indicators.

As there is only one country which does not applyy aregulations on
pharmaceuticals in the world, it was not possibladd a dummy for the “regulations”
itself into the model as an explanatory variableuqd; two different models are built
in order to see the effect of the regulations andbuntries with regulations and US
which is the only country without regulations.

Mainly because of multicollinearity and autocortigla problems that we could not
solve, coefficients of our explanatory variable® avot statistically significant.

However, as we mentioned earlier their correlatiotih the independent variable is
high which suggests that firms’ inclination of istg in R&D is higher as the GDP
per capita and the demand for medicine, welfaréhefcountry in other terms, get
higher and higher. While their intention for R&Dvstment gets lower and lower

while tax rates which are some of the elementshifig the MCC schedule is higher.
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The crucial point about the results of this stuslyadmitting that the impact of the
variables that we used for explaining the chang&k&D decisions do not vary
across US and the other countries in question sfaiar expectations. However,
given the data constraints of this study, this ltesbiouldn’t be perceived as the
regulations have no effect on the R&D decisionallaDepending on the availability,
adding other parameters or more variables to thdetsp especially more specific
ones such as pharmaceutical market values, firmsfitpexpectations, average
medicine prices, firms’ sales within US and theeotlountries in question, cash

flows inside and outside the business and etc.yi&y a more reliable result.

Finally, it is not possible to decide whether trevgrnments should or should not
regulate the pharmaceutical markets by just consigi¢the analysis in this paper, as
we can not estimate the effects of regulationsrigielaom the analysis that we
conducted. US is an exception with its abundantwuarhof international technology
intensive pharmaceutical companies which’'s pharotgzd industry is getting
bigger and bigger with the help of free market d¢bonds encouraging more
investments. However, just as it is evaluated gvijous chapters this condition will
cause higher medicine prices as it is the caseSmbich will not be that favourable

for the social welfare of the countries with sma#eonomical scale.

In case of absence of regulations, the public easild be higher which would
possibly decrease the ratio of insured people @iirteurance coverage. Thus access
to medicine would regress. Also this could cauddipulebt problems as the cost the

government will bear would be higher.

For the future papers, this research might be eegrio cover Turkey in a wider
way by including Turkish pharmaceutical market also the analysis. The impact
of regulations might be more visible by using Twrles comparison to US market
because of the differences in economical scalegasiggested before.
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APPENDIX I: DATA SAMPLE FOR CLASSICAL MULTIPLE
LINEAR REGRESSION ANALYSIS

App. Table 1.1. Data Sample for the Countries Othethan US (Arithmetic Mean
for Australia, Belgium, Canada, France, Germanwlf Japan, Spain, Sweden,
Switzerland and UK)

Expenditure on Integrated Pharmaceutical
GDP per capita Pharmaceuticals g. - R&D
. . Capital Dividend K
(Constant prices, per capita Expenditure
Income Tax Rate
constant PPPs, (2005 constant Tax (%)*** (2005 constant
OECD Base Year)* Us $ and (%)*** ? US $ and
PPPs )** i PPPs )*#*x
1999 28992,79 330,89 0,36 0,40 2140001107
2000 29918,29 352,34 0,37 0,40 2302961763
2001 30275,34 380,48 0,35 0,40 2351518530
2002 30534,30 400,91 0,34 0,39 2635600998
2003 30831,28 435,97 0,33 0,39 2454508449
2004 31475,43 454,59 0,33 0,34 2439274979
2005 31979,10 474,75 0,33 0,32 2697765137
2006 32741,38 498,88 0,33 0,32 3015008490
2007 33435,82 521,19 0,32 0,30 3082934702
2008 33275,11 545,31 0,30 0,27 3272533970
2009 31888,78 569,39 0,30 0,26 3274226342
2010 32621,29 576,18 0,30 0,27 3360554521
2011 32997,74 583,55 0,30 0,28 3512890849

* OECD, Gross Domestic Product (GDBPECD Database (Online),
http://stats.oecd.org/Index.aspx?DataSetCode=PDB1B\May 2014.

** OECD, "Pharmaceutical Expenditure per Capitdtalth: Key Tables from
OECD, No. 8, (Online)10.1787/pharmexpcap-table-2013-2-26 March 2014.

*** OECD, OECD Tax Database(Online) http://www.oecd.org/tax/tax-policy/tax-
database.htpv March 2014.

**** OECD, Main Science and Technology Indicatorsyol.MMXIII, Issue 1, w.
Place, OECD Publishing, June 2013, p.16, (Onlr&)://dx.doi.org/10.1787/msti-
v2013-1-en10 February 2014.

**&% Eurostat, “R&D Expenditure” —Statistics Explained(Online)
http://epp.eurostat.ec.europa.eu/statistics _exgdiéimdex.php/R_%26_D_expenditur
e#Further Eurostat_informatio?4 January 2014.
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App. Table 1.2. Data Sample for US

Expenditure on

Pharmaceutical

. R Integrated
GDP per carflta Pharmacelftlcals Capital Dividend R&I?
(Constant prices, per capita Income Tax Rate Expenditure
constant PPPs, (2005 constant Tax (%)**+ (2005 constant
OECD Base Year)* Us $ and (%) F** ) Us $ and
PPPs )** ’ PPPs )*#**
1999 39754,49 485,09 0,39 0,46 14598960142
2000 40930,85 540,33 0,39 0,46 14370837702
2001 40909,61 599,84 0,39 0,46 11132204263
2002 41241,51 665,63 0,39 0,45 15359051388
2003 42002,92 727,65 0,39 0,21 16929518000
2004 43206,32 778,63 0,39 0,21 32486591610
2005 44242,26 818,72 0,39 0,21 34839000000
2006 44992,59 880,94 0,39 0,21 37740799615
2007 45361,04 919,17 0,39 0,21 45111199995
2008 44806,49 937,43 0,39 0,21 44616734361
2009 43168,53 971,60 0,39 0,21 41336852286
2010 43888,63 972,69 0,39 0,21 44913443756
2011 44375,58 994,97 0,39 0,21 51090810756

* OECD, Gross Domestic Product (GDBPECD Database (Online),
http://stats.oecd.org/Index.aspx?DataSetCode=PDB1B\May 2014.

** OECD, "Pharmaceutical Expenditure per Capitdtalth: Key Tables from
OECD, No. 8, (Online)10.1787/pharmexpcap-table-2013-2-26 March 2014.

*** OECD, OECD Tax Database(Online) http://www.oecd.org/tax/tax-policy/tax-
database.htpv March 2014.

**** OECD, Main Science and Technology Indicatorsyol.MMXIII, Issue 1, w.
Place, OECD Publishing, June 2013, p.16, (Onlr&)://dx.doi.org/10.1787/msti-
v2013-1-en10 February 2014.

**&% Eurostat, “R&D Expenditure” —Statistics Explained(Online)
http://epp.eurostat.ec.europa.eu/statistics _exgdiéimdex.php/R_%26_D_expenditur
e#Further Eurostat_informatio?4 January 2014.
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CLASSICAL MULTIPLE LINEAR REGRESSION

APPENDIX II:

ANALYSIS RESULTS
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App. Figure 1. The Power of GDP per Capita in Explaining
Pharmaceutical R&D Expenditures
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App. Figure 3. The Power of Dividend Tax in Explaining
Pharmaceutical R&D Expenditures
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App. Figure 4. The Power of Integrated Capital Tax in
Explaining Pharmaceutical R&D Expenditures
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