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1. Introduction

1.1 Exposition

The present dissertation is an investigation of lafficiency can be increased, and

resources optimally managed, in the pharmaceutmmdlistry, in which the core

business is capital intensive and is charactetizea hightime-to-marke{TTM) (e.qg.

Pawar et al. [1994], Smith [2004]) and long-ternumes. As most pharmaceuticals are

not purchased out-of-pocket by patients but areeraprovided to them by national

health systems or social security schemes, thetkemmg return is heavily dependent

on the actual status of the regulatory and reinguesnt environment in the key sub-

segments of the global pharmaceutical market (Miossat al. [2004]).

The pharmaceutical industry is characterized byfdhewing:

it is in fact not one industry, but rather a setirafustries with different business
logics;

the technological decisions made at the beginnintp® product life-cycle have
long-term effects on later production developmeastioms and, indirectly, also on
the profitability of products, that is to say theguse partial — or less frequently
complete —technological path dependenésee e.g. Liebowitz-Margolis [1995],
Arthur [1989));

during the protracted product development proctss,risk associated with the
technological feasibility, regulatory compliancedabusiness viability of the
product can only be reduced in a number of conserigteps multistep risk
management with a number oftop-or-godecisions having to be made while the
psychological commitmenf participants increases in proportion to the duyaof
effort and capital invested, which may become &ofacausing inflexibility and
hence a risk factor in some cases (see e.g. Bro¢k@@2, Staw [1981)]);

besides business considerations, ethical aspesdshalve a key role in product
development, and these two viewpoints may becomdlicting (Sloan-Hsieh
[2007]);



during the product life-cycle, people from a numilwdr different professions
(specialists in the natural and life sciences, netdyists, economists, lawyers as
well as other professions) contribute both indialtiy and as members of
multidisciplinary working groups — the latter lending particular digance to
organizational coordinatory endeavours, which, afurse, also increases
coordination needs and cogtee e.g. Dobék [2006], Niehans [1987]).

In the light of all of those factors it seems Ia@djdoth theoretically and in practice, to

implement the following guidelines:

1.

firstly, in order to use available resources eéiintly, work organization methods,
innovation management, technology management anzkgs management tools,
public affairs and lobbying efforts, marketing t®olproduction technology
solutions and management control tools should bd usa coordinated, mutually
complementary manner, but with shifting emphasisglthe product life-cycle;
secondly, the actual status and potential changesthe regulatory and
reimbursement landscape must always be taken iotsideration in the key
markets, and efforts should be carried out to erflee these changes in a way
which is beneficial from a business perspective;

thirdly, the multiplicity of tools and solutions sxiated with the various
professions and approaches, and their mutual eperttiency, which is highly
significant factor for success demand an integratechprehensive approach that
transcends the traditional constraints of the idial professions. From a
somewhat reversed perspective this means thatefiomed at optimal resource
allocation may only be successful if a managememraach that transcends
individual professions is ‘institutionalised’ ana&ddomes an integral part of the

organization’s decision-making process.

We may also assume that the various solutions aah@&dproving efficiency vary in

significance and have varying effects on businessess, i.e. they vary in potential.

An improvement of efficiency in pharmaceutical depenent, for instance, will have

positive effects throughout the life-cycle of theject as it allows the drug to reach

the market earlier, while the reorganisation of elausing tasks will only affect a

small slice of the total cost. Finally, we may al®ake the assumption that in the

pharmaceutical industry, as elsewhere, the suafesstiatives aimed at developing



efficiency depends on the existence of appropoag@anisational mechanism and the
degree of integration into organisational decisigking — in a single word, on

implementation.

The objective of my dissertation is to examine theolutions used for improving
efficiency in the various segments of the pharmacéuoal industry and to assess

their relevance.

1.2 Antecedents of the dissertation, related other research

I intend my dissertation to fit into the seriesdofctoral dissertations that constitute the
results of the academic research conducted atrsiute of Management of the
Corvinus University of Budapest, while at the same reflecting upon the clear shift
in my research interests in the past couple ofsyeHne Institute has established two
definitive directions of research that the presdiesertation is closely related to and
whose previous results it can hence make use déwtopefully, it will also make a

contribution to the scientific achievements of hhstitute.

= One of those research areas is concerned with élielapment and Hungarian
applications of the toolkits and methods of perfance management. Within that
field of research, in addition to the work condudicie the 1990’s that had laid the
foundations of the field, (e.g. Horvath-Dobak [1993] should particularly
mention the doctoral theses of Viktéria Bodnar &adzI6 Lazar (Bodnar [1999],
Lazar [2002]) which provide wide-ranging summariabout the fields of
controlling and cost mapping and the publicatiom$ eonference papers that have
attempted, in recent years, to resolve the coneéphiaos that characterizes the
discipline of controlling (see e.g. Bodnar [200902], Bodnar-Danké [2005],
Danko [2005], Harangoz6 [2007]).

= The other direction of research, which has comeet@ne of the central fields of
research for the Institute, is healthcare managemah healthcare controlling, in
which recent years have seen several publicatiois aonference papers by
Viktéria Bodnér, David Danké, Gyorgy Drotos, NorbKiss, Mark Péter Molnar,
Eva Révész, Csilla Varga-Polyak and others. Thetareh has covered the micro-

level (institutions), the middle level (networksjdathe macro-level (public policy,
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sectoral level performance management) of the Iheak sector as well. It was
within this research stream that a sub-stream #&xtu®n pricing and
reimbursement as well as market access issues phdrmaceutical industry. This
sub-stream is mostly represented by research abtications by Mark Péter

Molnér and myself, not independently from our poes practical experiences.

During the compilation of my dissertation, | endeaned to build on all the
experience | gained during my diploma researchegtdhat was initially published as
an article (Danké [2003]), the subsequent assigteneas an expert in the
pharmaceutical industry, the role | then came wpg in relation to decision-making
and analyses associated with drugs and finally jtive research and projects |
conducted with pharmaceutical companies. Duringithe of writing, | found myself
in a somewhat awkward situation: by the time | Hatended by draft dissertation, my
practical work had moved me closer to the issueinibursement policy, i.e. it so
happened that my knowledge of the issues thatheresubject matter of the present
dissertation gained greater clarity and detail fimim the perspective of the
pharmaceutical industry but from the side of thgutator and payer (the “other side”).
As a result, while | would clearly have a compamatdvantage if | were submitting a
dissertation about reimbursement policy, with mguaksubject | can only hope that |
was able to augment my experience of the “othez”sidth the additional research
and the closely connected expert work | performigelr & stopped working for payer
organizations so as to achieve a dissertationghatevant and valuable.

1.3 Use of concepts and choice of industry

1.3.1 About the use of concepts

The scientific terminology of the social sciencesid within them management
sciences, which are themselves applied disciplisdg, a constant flux. In addition to
deeper trends, the terminology also exhibits p&riedperficial fads (see, for instance,
the seminal article by Abrahamson [1996]). The @neslissertation — while accepting
that continuous changes in terminology are inhetenscience — does not aim or
intend to take a stand on issues of terminologgteel to its subject or to attempt to

resolve any terminological ambiguities. Neverthglesshould be taken into account
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that the multidisciplinary nature of the subjecttbis dissertation, together with its
sociocultural embeddedness, severely constraingraatically rules out, any precise
and consistent use of terminology. We are inewtabihfronted with the fact that the
representatives of various professions and sderiiifids use different concepts and
specialist terms to describe similar phenomenairistance, in place of the tercore
process optimisatignwhich has a ‘management-scientizing’ feel toamn, engineer
may talk ofproduction technology developmgemthile a chemical technologist may
mentionprocess chemistryput all three of them would have roughly the sairg in
mind. Secondly, the use of precise concepts isl@nuditic in relation to the subject of

the present dissertation even if we remain withalimits of management sciences.

Based on the dichotomy anecdotically attributedP&ber Drucker (Drucker [1993]),
my dissertation places the focus not on the exteramponent of the success of
organisationsdffectivnessbut, rather, on the internal component, efficikenehich,

to put it simply, means achieving the maximum resdth a unit or resources. In the
final analysis, developing the efficiency of thenétioning of an organisation means
approximating the most rational management of Hreous availableesourceswhile
the resourcesthemselves — in line with Barney’'s [1991] interptedn — are the
material and non-material things that are availalolethe organisation, that the
organisation has the right to dispose over. Acewig | shall use the neutral, clearly
intelligible term ‘resource managemeéntwhich also appears frequently in the
literature, as the central concept for the purposesny dissertation: under my
interpretation, every conscious effort aimed at rowpng the efficiency of the
organisation, as well as all supporting method@sgionstitute resource management.
Resource management includes and synthesises, aptiverg, the elements of cost
management, process management, risk managemerajty gqumanagement,
information management and project management. ¢henextensive exposition of
the concept of resource management is provid€hapter 2)

Costsand i Qualityand i ' ¥
expenditures i performance i i o projects

.............................................................................
' e ittt N ettt ettt eetet B
az=! L

Resource management

Figure 1: Resource management as an integrativenan this dissertation
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It must be emphasized, however, that each spddati® has serious arguments both
in favour of and against iResource managemeistno exception. In all probability,
for other researchers it is the terperformance managemer(or -efficiency
management or process managemtrd) has the conceptual clarity that | intend to
ensure through using the temesource managememt my dissertation. A few years
ago, a thorough description, explanation and comsgarof those terms could have
been a subject for a separate dissertation in thlees One of the critiques of my
draft dissertation has indeed mentioned that Ifaded to provide an exact definition
and exposition of resource management — yet teeatitre | have read and all the
thinking | did during the intervening period havdl dailed to provide an answer |
found satisfactory, so in the final version of migsgrtation | am still forced to apply
some simplifications, although, relative to thefdra have refined my conceptual

apparatus significantly.

So, while | recognise that any use of conceptpéndo debate, in my defence | would
like to refer to the clear limitations of length damlso contend that while these
dilemmas may constitute relevant research questmribose in management science,
they are irrelevant for the specialists workingpharmaceutical development and
marketing as well as the scientists studying tHadds in other branches of science.
In those branches of science, other terminologiesnause, while a collective concept
is as yet missing. That is why | tried to choserantto be the central keyword of my
dissertation that is intelligible to those workiimgother fields — and the best candidate

based on that criterion was “resource management”.

1.3.2  About the choice of industry

The pharmaceutical industry is complex: drug congsmarexhibit all the essential
characteristics of industries with long-term retimna concentrated fashionNVhat's

more, the pharmaceutical industry is not even yeabingle industry but the composite
of at least three different sub-industries (segsjenta claim that | shall support at
greater length below (Gassmann et al. [2008] pf220As a result, the pharmaceutical

industry is a sector that is an inexhaustible seuw€ subject matter for scientific

13



research whose results, with the appropriate adgrsts, can also be transferred to other

— mostly less complex — industries.

It is a further objective argument in favour of thlearmaceutical industry that to the
best of my knowledge, nobody has investigated #®ids of long-term resource
management in the pharmaceutical industry in Hungaidate. Even the international
literature features only a very few publicationsttrapproach the pharmaceutical

industry from this perspective:

= Most non-medical articles approach drugs througluds associated with health
economics and technology assessment, and with laodwbgy focus. Articles of
varying length, attitude and rhetoric ponder thexwwrum of reforming the
financially increasingly unsustainable drug reindament schemes of the welfare
societies without jeopardizing patient care or tasy in a socially unacceptable
situation. The ‘scientific market’ of the field cée considered to have matured and
boasts several high-prestige, frequently referengetiodicals (e.g.Health
EconomicsJournal of Health Economic&uropean Journal of Health Economics,
Pharmacoeconomigsresearch centres and specialist literature.

» The medical and non-medical (partly managementisei@nd partly engineering-
related) literature of pharmaceutical research detielopment and associated
technological innovation is also significant. A noen of journals are devoted to the
subject (e.gScrip, Drug Discovery TodayPharmaceutical MedicineJournal of
Pharmaceutical SciencesThe organizations of pharmaceutical R&D compsinie
also issue regular publications in which they pnés¢éhe development of
pharmaceutical technology and stress the time-rasdurce-intensive nature and

complexity of drug development.

On the other hand, resource management in the plecautical industry as a field of
scientific research has largely remained uninvattg, The primary reason,
presumably, is constituted by confidentiality issu&he complexity of the industry,
which results in a business administration approgelding only partial results, also
has a role. Finally, studies are predominantly greg by consulting firms and are sold

at exorbitant prices despite their varying quality.
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| have identified five main factors of complexityoin the perspective of the

management sciences:

1.

The pharmaceutical industry is not a single indubtrt the totality of sub-industries
that follow different strategy models. The indivadusub-industries exhibit
completely different behaviour and exist in a coempket of substitutional and
competitive relationships.

The pharmaceutical industry is a resource-intendngh-tech industry with very
significant spending on research and developmdrd.t&chnologies used are highly
specialized, projects are complex and usually ektever long periods of time.
Risks are also exceptionally high and minimizingnthrequires the cooperation of
many professions and specialist fields.

The pharmaceutical industry is a ‘regulation-intee’sindustry. Firstly, it is no
exaggeration to say that it has been legislates timt ground, which is, of course,
understandable. The authorities subject the dew&op testing and manufacture of
drugs to strict requirements so as to ensure pedieiy safety in order to protect
human health. Secondly, the pharmaceutical industiglso a veritable jungle of
product and process patents, the ‘heartland’ otrgatitigation. Thirdly, the
majority of modern drugs are only able to reach tierket because the financers
pay a significant part of the price of the drugstéad of the patients. They do so,
however, with a severe set of conditions attachduich have a fundamental effect
on the market profitability and competitivenessinigs.

Capital allocation decisions concern huge amoundgsdespite the highly research-
driven nature of the industry those decisions hes@ently come to be made
increasingly on the basis of strategic and marketteria. The pharmaceutical
industry is characterized by a mixture of resourased strategies and long-term,
proactive marketing work

Information is often highly valuable and hence kegtret in the pharmaceutical
industry. Competition is so heavy, main avenuesation are so parallel and the
approaches and objectives of individual companiesa similar that the leaking of

information can cause enormous damage to any pkticompany. With the
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exception of long-term strategic or occasional e&vapon (e.g. lobbying), the
companies usually treat all internal (productiond abusiness) information
confidentially and they handle information with grecare even when they do

cooperate.

All of those factors make it difficult to producep@ce of work that addresses resource-
management issues in the pharmaceutical indusiny the perspective of management
sciences. One particular difficulty is that the uiegd information is only available in
the literature in small fragments scattered arouadous books and articles in many
periodicals. | am only aware of comprehensive moaolgs about the management of
drug research and the innovation process — andlllrgfier to those in my dissertation. |

can only attempt to overcome those difficultiesny thesis.

1.4 Research questions and hypotheses

In accordance with the above considerations, inPh dissertation | shall examine
the solutions that companies in the original andege pharmaceutical industries use
in the pharmaceutical value chains in order to ouprtheir organisational efficiency.
My basic assumption for conducting that study shallthat in the pharmaceutical
industry, the optimisation of resource allocatias implemented partly in the
fundamental processes (usiagentific and technological solutiongpartly through
work organisation solutionsand partly by usingpusiness toolsand the relevance of
the various types of tools varies in the individwalue-chain sections as well as
between the different strategic models of the plaaeutical industry (for more detail,
seeSection 4.1 The variation in relevance is the result of eli#nces in potential and
implementability. In my research, | shall stuggrceivedrelevance throughout — the
subjective significance that specialists in therptaceutical industry attribute to the

solutions in question.

! The nature of the objectives of pharmaceutical gamies is the subject of many barren disputes in
which the conflicting positions are usually motedtby interest, emotion or ideology. Yet the ansize
trivial: the pharmaceutical industry is driven bymey just as all other industries are, and just lik
those, decisions are based on criteria of profitgbiThe pharmaceutical industry is neither maney
less ethical than other industries, it simply hdfeent characteristics and through the topic ofan
health and life it is more of a focus of publiceattion.
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In the rest of my dissertation | shall study thdélofeing research questions and
corresponding summary hypotheses:

Research question Summary hypothesis

1. What are the solutions This research question is aimed at gathering infaron, so it
available for increasing efficiency | does not have any corresponding summary hypotheses
in the various sections of the
original prescription only (ORX)
and generic prescription only
(GRX) value chains?

2. What is the relative (perceived)| H1. In the preclinical phase of the value chaingrtific and
relevance of those solutions along technological solutions have the greatest percaigledyance,
the individual value chains? with work organisation tools in second place ansiitess tools
coming last.

H2. In the clinical phase of the value chains,gheceived
relevance of scientific and technological solutidesreases
while that of work organisation solutions and besmtools
increases.

H3. After going to market, business tools assuraedttminant
role in both value chains.

3. What are the main differences | H4: In the generic prescription only (GRX) businasxdel, the
between the resource- perceived relevance of business tools lags be hisidoff
management tools used in the scientific and technological solutions and workanigation
original prescription only (ORX) | solutions to a lesser extent than in the origimebpription only
and the generic prescription only | (ORX) model.

(GRX) business models? H5: Resource management after the product is plisceurd
market is more significant in the generic pres@ipbnly (GRX)
business model than in the original prescriptioly §@RX)
model.

Table 1: Research questions and corresponding suynhypotheses of the

dissertation

A more detailed description of the analytical framoek, the research questions and
the summary hypotheses are presente€Chiapter 4 However, it is important to
emphasise here that the primary purpose of my miedg®e was the creation of a
taxonomy. There is only fragmented information kakde, the overall picture is
underdocumented in the literature, while the opputies for quantitative research are
rather limited due to the character of the subjsee thenext subsectignAs a result,
the study that matches the questions being askmimsirily inductive: a review of the
theme and the matching up of the various detaile gise to the documented and
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structured overview that may represent the addddevaf the research work. In
consequence, the emphasis will be placed on teards questions, they will be more
significant relative to the hypotheses. The hypstisehemselves only furnish possible
answers and are unavoidably partial. Their role W | could build on them to
prepare for the in-depth interviews and they alsovexd as the compass for the

supplementary secondary research.

| believe it is important to note that the speciésearch questions have been greatly
refined relative to those featured in the drafsditation, and the emphasis was also
placed elsewhere. The primary reason for thatasrty reviewers were unanimous in

noting the insufficiently considered characterlod fjuestions, and | attempted to take

that rightful criticism to heart.

1.5 Research approach

As regards its basic epistemological orientatiory, dissertation remains within the
framework offunctionalist sociologyBurrell-Morgan [1979]), i.e. | shall assume that

can obtain objective knowledgabout my research subject. In relation to thatams

observer | shall remain outside the subject matteny thesis: | shall attempt to map
and interpret reality as axternal observer

My dissertation does not have a normative or @itiotent, but it does aim to describe,
explain andrganizethe phenomena within its subject area as thoroughlyossible. It
aims to integrate inasmuch as it wishes to fatditategration between fields of science
that traditionally have little contact and thatidentifies with the multidisciplinary
approach. The underlying attitude behind the systeapproach and the integrative
intent is an admittedlgontingentialistone (see e.g. Dobak et al. [2006], Kieser [2003])
towards research, characterized by the view thair@mental and contextual factors
have a fundamental effect on the structural anerotperational characteristics of
organizations and the coordination tools that thes, including the tools, methods and

mechanisms of resource management.

In addition to the systemic approach with contigdist foundations, | intend the

above-mentionedmultidisciplinary perspectiveto be perhaps the most important
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distinguishing feature of the dissertation. As sescher, | am convinced that people
doing theoretical and practical work in the managetrsciences can improve their
chances of reaching new insights, developing infieeasolutions and addressing the
problems of organizational life in a manner befgtitheir weight if they have some

understanding of the technical and natural scienbickground of the core processes.
In general, achieving such an understanding isvent difficult, though it does require

time and receptivity. | have made the assumpticat the target audience of my
dissertation does require such an understanding avehe cost of receiving only a
more concise and superficial analysis of certainnagament problems due to

considerations of length.

| have aimed to produce a dissertation that comphigh the standards of form and

content generally adopted by the scientific comryunivhile remaining easily

comprehensiblér a wider public. This concerns, in particular:

» the language | adopt, which for the choice of scibjannot entirely avoid the use of
specialist and scientific terms primarily but ssttives to avoid any arbitrary use of
unnecessary jargon;

» the means of drawing scientific conclusions, whighall be verbal, i.e. my
disposition shall be almost entirely devoid of neattfatical and logical formalism;

= the structure of the text, to the extent that llsfradeavour to present linear trains of
thought and to divide chapters into sections fax sake of clarity, employing
figures and other devices aimed at facilitatingemthnding as | see fit.

1.6 Methods of analysis

In line with the research approach, thethods of analysghall be as follows:

= The chapters outlining the basics of resource nmamagt and the general
description of the pharmaceutical industi@h@pters 2 and )3are based on a
detailed and extensiveview of the literaturehat covered the major periodicals in
the management sciences, pharmaceutical reseagchnalogy and chemical
technology. Secondly, the literature review alsduded the specialist books on the

subject that are available to me, largely aboutegdnissues of management,

19



innovation and production organization in the pheceutical industry.The review
of the literature was already a part my draft disd®n, but, in accordance with the
suggestions of my reviewers, | have made the antsmarising theory somewhat
simpler.

Based on the detailed literature review, the expee of the previous research
efforts mentioned inSection 1.2and background interviews conducted with
pharmaceutical specialists | performa@tiependent scientific differentiatioto
arrive at the analytical framework of the draft séidation Chapter 4, which,
firstly, attempts to integrate the theory of reeumanagement with the operational
characteristics of the pharmaceutical industrypsdty, it foreshadows the logic of
the empirical research section of the dissertadio thirdly, it renders the research
questions of the empirical study more specific. Bmalytical model has become
somewhat simpler relative to my draft dissertation.

The reviewers of my draft dissertation had severdical comments to offer
concerning the planned methodology of the empirgtatly. The most important
one was that the research questions | had outhmext highly unlikely to be
answered with sufficient certainty by a study lieditto Hungary only, as the
relevant decisions and activities take place atpa@te headquarters outside
Hungary. My reviewers also emphasised that whie rissearch questions need to
be formulated with greater accuracy, the sampédeicted would still not be suitable
for drawing valid conclusions. Accepting their aciviand suggestions | performed a
radical reconsideration of the research methodologptly, | gave up the notion of
limiting the study to Hungary only and | attemptedfind international sources of
information; secondly, | also decided to not useesionnaires with questions
requiring descriptive responses, as the concepialplexity of the theme would
have made my questions difficult to comprehend foy research subjects
representing various professions and levels ofsitatimaking, and | decided to use
only in-depth interviews instead. Thirdly, | alseed secondary sources in relation
to areas and questions to which my interview subjdtemselves were unable to
provide information directly, but were able to pome to case studies in the
literature that | felt were relevant. Fourthly, lls@ relied on personal

% The literature | reviewed is presented in fulladkin theList of Referencesor ease of use, the List of
References includes the works related to the inthdn and the theoretical background of resource
management on the one hand and those related getteral description of the pharmaceutical industry
and resource-management in the pharmaceuticaltiydus the other hand in two separate sections.
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communications | received from the executives derimational pharmaceutical
companies when my work or my attendance of conta®mafforded opportunities
to talk to them; | emphasise that those convensatwere not scientific in character
and they cannot be considered to be parts of mgarek, but they are highly
significant for the subject of my research. Allailh | used a methodology with three
basic pillars: | conducted in-depth interviews wéecialists who have experience
of the international decision-making levels and hatisms associated with the
marketing of pharmaceutical drugs and | supplenmtetitat with the literature —
largely case studies — they suggested and | alsd wme information
communicated in informal discussions outside tlops®f the actual research.

The complexity of the subject matter of my diss@rtyg the multidisciplinary approach

and the difficulties of accessing data imply selvgnaes ofrisk, and the limitations of

length are also rather strict. Notwithstanding ,thisremain confident that the

multidisciplinary approach and the research mettomjol have adopted are suitable for

interpreting the phenomena to be examined and daching at scientifically valid

inferences.

1.7 Structure of the dissertation

After the present Introduction, my dissertationlshave the following structure:

In Chapter 2 | shall review the theoretical background of rese management
briefly and, based on the possible interpretatamms approaches | shall formulate a
definition for the purposes of the present dissiertathat | judge to be consistent
with the characteristics of industries with longatereturn, and specifically the
pharmaceutical industry.

In Chapter 3 which shall address a mixture of market, techgicll and
pharmacological factors, | shall provide an ovemw drugs, their production and
the pharmaceutical industry itself. 1 shall discig®cific issues of the pharma
industry at relative length because | believe théihout that supplementary
information it is not possible to define the bourydaonditions of resource
management in the pharmaceutical industry exactly.

In Chapter 4 | shall present the theoretical background fax #&mpirical study
outlined through my own scientific classificatiorofk, the research questions and

the research methodology.

21



of my research.

Chapter 5outlines the results from my research along thotheses | formulated.

Chapter 6contains some conclusions | feel can be regardéddeamain value-added

» This dissertation comprises &ppendix a detailedList of Referenceand alist of

the author’s previous publications about the subjec

Chapter 1 Chapter 2 Chapter 3 Chapter 4 Chapter 5 Chapter 6
Introduction Resource Pharma- Analytical Results of the Conclusions
management ceduticals, model of the empirical
pharma research research
industry
Figure 2: Structure of the dissertation
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2. Resource management

2.1 The necessity of interpreting concepts

My first task is to clarify what | understand resoelimanagement to be for the purposes
of the present dissertation and to present a pessiterpretation of the concept that
matches well the characteristics of industries wotlg-term return, and specifically the
pharmaceutical industry. Naturally, due to the e8akfeatures of management sciences
themselves, my interpretation is only a singlebjectiveinterpretation among a great
many. As such, it is closer to the opinions of somigle it is more distant from the
opinions of others. Nevertheless, | hope that Il sheceed in outlining an approach that
is at least defensible and which allows the esakepbints of my dissertation to be

assessed within the framework of endogenous &ritici

Essentially, my interpretation is not a new oneisitrather an amalgamation of the
interpretations | have found in the specialistréitare and in neighbouring disciplines. |
felt it was important to take the latter — reseaconducted by consultants, information
material from management services, the revelatidrimmanagement gurus’, etc. — into
account because scientific (academic) results coimge resource management largely
reach end-users, i.e. the various level executiwescorporations, through those
mediators. From the perspective of science, thasghbouring areas represent the
‘noise’ that usually only allows original ideas teach their target audience in a
distorted, usually greatly simplified form, but fnothe perspective of that target
audience, complex scientific results only acquiracpcal utility or indeed become
comprehensible at all through the practical intetgsions of those neighbouring fields.
This implies that the role of those intermediateaar is considerable from both

perspectives.

After providing a working definition for the termiesources’ and ‘management’, | shall
review a variety otulturally different approache® resource management at somewhat
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greater length below. | shall present four maimdse dividing them into sub-trends
where necessary and possible. Those four trendh@r&erman, the Anglo-Saxon, the
Japanese and the Scandinavian schools, with satistidistinguishable within the first
two, the German and the Anglo-Saxon schools whiath have rich literatures. Of
course, the weight, currency and level of accegaric¢he schools and sub-trends vary,
to a large extent due to the current Anglo-Saxareh®ny in management sciences (see
e.g. Alvesson-Willmott [2002]). For instance, Jaga ideas concerning resource
management have reached the western world almastuséxely through American
intermediaries and at most half a dozen Japan&gessors who also write in English,
which has inevitably resulted in the loss of sompartant features (Cooper [1995]). On
the other hand, it is only a slightly cynical clativat the Scandinavian school is only

considered an independent trend by Scandinaviamssilves.

Costsand | Quality and . o . ! Processes and |
; o o Risks ©+ Information : 3 '
expenditures :: performance . . i projects

.......................................................................
' h h '
< - = - ~z- - ~z- - - o

Resource management

German The Anglo- Japanese Scandinavian
approach Saxon school approach views

Figure 3: Different cultural approaches to resoammanagement

Due to limitations of length and the ample avaiiabof corresponding literature, | shall
not discuss the subdisciplines of management sesetitat may provide methods or
approaches for the definition of the thing thaéfler to as resource management in line
with the argument presented in Section 1.3.1. Kpositions of those concepts see e.g.
Drury [2007], Brealey-Myers [2005], Ivanyi-Hoffer2Q004], Chikan [2002], Go6rog
[2001] and Kaplan-Atkinson [1998]).
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2.2 Possible interpretations of and approachestor  esource management

2.2.1 Resources and management

In the terminology | follow in my dissertation, msces are all tangible and intangible
assets that are at the disposal of an organizatidrwhich the organization has the right
to use (see e.g. Barney [1991]). Resources incasdets acknowledged as such by
traditional accounting standards, but also intaegipoods such as intellectual and
infrastructural capital, managerial competencegamzational climate and culture,
brands etc. For any business organization, respuraee particularly be a driver of
success when they are valuable, rare, inimitabtereom-substitutable. These criteria —
of which the latter two are the foremost pillars lohg-term competitiveness — are
commonly referred to as VRIN, an acronym formednfrthe initial letters of the
respective adjectives (Barney [1991]).

Management may stand for directing, leading or wimjag, depending on different
contexts (see e.g. Dobak [2006]). For this dissierial shall rely on Drucker’s [1993]
approach which states that management is a corssob@ and activity of organizing
and directing with the aim of ensuring the effi@gnand effectiveness of work,
supported by institutionalised systems within thgaoization (Drucker [1993] pp.40-
42).

2.2.2 The German approach

Germany has a long tradition of thought concerniregources and resource
management, a fact that is attributed by many limi@l reasons that can be summarized
at the cost of some simplification as ‘German miec’ (Nehler [2001] pp.23-26). It is
certainly true that in the German cultural sphémnere is a traditionally strong emphasis
on theefficientmanagement of resources, whereas in the Anglo-Sexiture, resource
management (i.e. costs) were looked upon for a kmg as something that is not
particularly important as long as the product isgiole to sell with the profit margin
initially imagined.

‘The views of German manufacturers are very difféi@ this respect to those of British ones. Thé Br
[...] asks this question: what turnover do | nezdealize in order to realize a certain percenagéit on

top of the prevailing production costs while alsivering the costs mentioned previously [overheads —
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D.DJ], and then, all he cares about is the turnoveouincountry, the manufacturer starts from compfete
different principles. He wishes to allocate therappiate part of the overheads to each piece okwa)’
(Strousberg [1876] p. 413, quoted by Seicht [19p7P82 translation by the author).

‘The American practice [of cost calculation] is cheterized by very strong pragmatism. That is why
Americans are sometimes referred to as “cost masagehile Europeans, who primarily speak German,
are better described by the term “cost enginearariother sense, those differences manifest itigelo

precision and the depth of analysis [...])’ (Naf2§00] p. 10translation by the authdr

It may also be the result of the difference in kalf thinking that in Germany the
notion of tracking the resources consumed and toobsumed in order to manufacture
products and the distinction between costs arising to the products (today called
direct costs) and those arising independently efpifoducts (today called indirect costs)
already arose in Germany at the end of thd' T@ntury. As early as 1899,
Schmalenbach, for instance, wrote that only thastscprimére Unkostenshould be
allocated to products that arise directly in relatio their manufacture — whereas all
other costsgekundare Unkostg¢ishould be covered by ‘raw profitRohgewinh (Seicht
[1997] p. 283). Schmalenbach was also the firsartove at the thesis (in 1919) that
when constrained capacities are utilized, the corfeundation for pricing is the
marginal utility produced by a unit of those coasted capacities (Seicht [1997] p.
283).

From there, there was practically a straight raadards the development of German
management accountingpgtriebswirtschaftliches Rechnungswestrat considers the
supporting of corporate decisions with actual fegur in other words, an emphasis on
relevant resources and their consumption — to leaat as important as calculation and
contribution calculations. The most important aushihat played a part in shaping that
trajectory of development — including Schmalenb&asiol, Rummel, Plaut, Agthe and
Mellerowicz, Riebel, Kilger, LaBmann and others (fwore details, see e.g. Coenenberg
[2003], Lazar [2002], Schehl [2004]) — used thewdels of varying practical utility to
turn German management accounting into an incrglgsaecision-oriented discipline,
but the modes actually accepted in practice largetigined the functional (divisional)
calculation algorithms of the traditional approadWith some exaggeration, the

developers of those models were more interestedefiming the range of relevant
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resources and costs than in what happened to théhe icourse of actual calculatidns
On the other hand, the methods that partly or wholloke with the traditional
functional thinking were not really applied in ptiae and today they are largely
considered intellectual curiosities. Several peoat&ibute this to their excessive
sophistication (Kloock-Sieben-Schildbach [1999],ydia[1998]).

That duality — namely that quantitative decisiompmurt increasingly became the
primary objective of management accounting while thethods it employed changed
very little — also had the effect that the terms afragement accounting’
(Betriebsrechnung and ‘cost accounting’ Kostenrechnung have remained suitable
collective terms until very recently. At most, thexere accompanied by the qualifying
terms ‘decision-oriented’ efitscheidungsorientigrt or ‘concerning the future’
(zukunftsbezogenn order to distinguish them from classical cogtiThe terms ‘cost
management’ Kostenmanagement and ‘resource management’
(Ressourcenmanagemgemiere almost entirely unknown in the German litigr@ until

the end of the 1980’s and the latter has remaiatxkr rare to date.

The arrival of activity and process-based approscire particular, process-oriented
costing Prozesskostenrechnungt the turn of the 1980’s and 90’s seemed togban
breath of fresh air in several respects. It has lestablished that process-based costing
had existed earlier (Horvath-Mayer [1995] p.59),t bu is indisputable that the
methodology only matured about that time. The Acraari‘discovery’ of activity-based
thinking (e.g.Activity-Based Costing ABC) and the profit-oriented consultancy firms
that promoted the new ideas and often packaged widnother procedures (e.§arget
Costing played a large part in the process of maturatyasumably not independently
of the influence of consultants, process costingnsgrew into cost management and
process management, with increased emphasis oogaiygb ‘resource management’ in

the German literatufe

® For the seminal authors of the German school ohagement accounting, see Mayer [1998],
Coenenberg [2003], Seicht [1997] and Schehl [1994].

* For more information about process costing, andengenerally about the German interpretation of
process-based thinking, see the works of ConersdemHardt [2004], Coenenberg [2003], Coners
[2003], Gaiser [1998], Wiest [1996], Horvath-Maj&995] and Kiting-Lorson [1995].
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The new rhetoric and approach had its fair sharecrdfcs and opponents. The
committed protectors of decision-oriented managéraecounting — for instance Seicht,
or the more ‘moderate’ Schildbach — described m®eeanagement, cost management
and the movement that used them as its definimgsters a vulgarisation of knowledge
that had been available for a long time and eitenmented rather sarcastically on
them (Kloock-Sieben-Schildbach [1999] p.236), alacked them vigorously (Seicht
[1997] pp.562-576). T hat school, which | shallereto as the ‘conservatives’,
sees cost and process management as a fad and #wmusof an intention to undermine
an ancient principle, the ‘indivisibility of accotimg’. According to the conservatives,
the drive towards proactivity, which lends theinidence to the spreading new gospels
of management, had already been present withinsideeoriented management
accounting (Seicht [1997] p.565).

Other scientists and professors, e.g. Coenenbed§3[2and Kloock [1995] are
understanding towards cost and process managenmel@ged, some of them — for
instance Gaiser [1998] and Horvath and Mayer [199Bave become its pioneers. They
(the ‘moderns’) criticize the conservatives for ithénability to overcome their
functional, accounting-based approach and for teeaessively rigid adherence to the
thesis that traditional accounting is capable ofetimg all the demands of business
executives (see e.g. Mayer [1998]). The modernsenmalkich more intensive use of
management rhetoric and marketing communicatiomgeneral and are increasingly
successful among companies that are becoming sioghp aware of the real

shortcomings of traditional cost calculations.

From the perspective of my dissertation, the essesfcprocess costing is not its
presumed or actual break with the functional apgudaut the fact that this school of
thought was the one that disseminated the conadptest management and process
management in the German literature, and that & thaough it that the concept of
‘resource managementould haveacquired an interpretation throughout the German-
speaking world. Yet that did not happen: the tefensling in management’ appeared in
the German language as catchphrases without wiallediecontent and were taken to

refer to all techniques opposed to traditional ng@naent accounting.
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As a result of all that, the German history of ttyeamnd current practices fail to provide a
direct basis for interpreting the temasource managementhey do, however, furnish
indirect assistance through an analysis of the atheristics of decision-oriented
management accounting. | believe that those clarsiits — proactive utility,
orientation towards the future must form a part of a genuine interpretationesiource
management. The word ‘management’, which has catioas of leadership, control,
organization and improvement, is proactive and rastriented (Wren [1994] p.3,
Kreitner-Kinicki-Buelens [2004] p.12). Accordinglygsource management may involve
the proactive and future-oriented regulation, oizgtion, allocation, improvement etc.
of resources. And as proactivity and future-oridata are also features of decision-
oriented management accounting, the two threadsujpi resource management is a part

of decision-oriented management accounting.

On the other hand, it is a valid question whetlespurce management should only occur
after a situation requiring a decision has ari$ext tequires quantitative data to support
the decision. IN other words: is resource managémecessarily a quantitative tool for
supporting decision? | do not believe so. The appbn of resource management is not
dependent on the existence of a corporate probdgonnng a quantitative decision. The
proactive and future-oriented management of ressuoan be implemented outside a
specific situation requiring a decision, in thenfioof thinking about the future. In such
cases, resource management does not support dedmribleads to decisions itself. And
it is particularly important to note that this ctake place even without the addition or

subtraction of any two numbers.

This limitation of the German conception becomeri@aarly obvious if we interpret the process of
management in accordance with the decision-th@atetipproach established by Herbert Simon, as a
sequence of decisions, a permanent problem-soadtigity (Simon [1977] pp.39-81). The German logic
can be integrated into Simon’s model as followsoider to allow resource management to perform its
primary function, i.e. the mapping, and, to theeextpossible, the quantification of resources Hrat
relevant to a particular decision, the subjecthefdecision has to be known in advance, as otheritvis

not possible to establish the range of relevardwe®s. So resource management can come intorplay i
the designand/orchoicephases of the decision process at the earliestpdduih the phase in which the
problem itself is exploredir(telligencg. Of course, that interpretation is too narrow,sasaply thinking
about the future — the exploration of opportuniiesl the intention to be proactive — are clearly pathe

intelligencephase, yet it is one of the most important taskesdurce management
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To sum up: in the German-speaking world, the inetgtion of resource management as
a decision support mechanism (decision-oriented aggment accounting) has been
traditionally strong. Under that interpretationge tterm ‘resource management’ is not
used as a defining term, indeed, it is not usedllattor the purposes of the present
dissertation, therefore, | shall take over cert@pects of decision-oriented management
accounting — proactivity, future-orientation — letdefinition of resource management
without adopting the view that resource managemsgnhecessarily related to the

preparation for specific decisions.

2.2.3 The Anglo-Saxon school

In the English-speaking world — Great Britain, theited States, Canada, Australia, etc.
— we do not need to go back so far in history oheotto interpret the concept of resource
management. In the English-speaking world — paltig to the differences of mentality

described above — costs have not been consideistpagant as in Germany.

In America, for instance, until very recently theeory and practice of the enumeration
of resources has been determined by the requirsnoémixternal (financial) accounting
(Gaiser [1998] p.68). For example, the primary otiye of costing has been the
valuation of stocks, and it was processes that threetdemands of that purpose, but
which were dangerously inaccurate that were usedhe purposes of management
accounting as well (see e.g. Horngren et al. [20@8ury [2007]). Cost position
structures hardly existed (their articulation il gioor today), and so-calledost-pools
were used instead, which are in effect internadlielogeneous groups of costs to which
identical (natural or monetary) allocation basesewallocated arbitrarily or using
common sense (Atkinson et al. [2008], Horngrenl ef2808], Drury [2007], Johnson-
Kaplan [1987]). The variety of costs collected malividual cost pools and the arbitrary
nature of the allocation based and cost allocatiios restricted the utility of the entire
system rather severely. The most obvious indicatdhat fact was the uncomfortably
high ratio and lack of manageability of overhea@isother indicator was that through
the cost allocation ratios, costs of all types wdrgded between products, which

precluded the use of the management accountingreyir the purpose of supporting
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decisions (Nehler [2001] pp.26-32, Horvath-Maye®93] p.60, Brimson [1991] pp.7-
10, Rarsted [1990]).

As the internal reserves of production were indregg exploited, and driven by
increasingly heavy market competition, the questafeanethodology that would ensure
greater operational transparency also got underiwaymerica. In 1987, after several
undeservedly forgotten attemptsi. Thomas Johnson and Robert S. Kaplan published
their book entitledRelevance Lostvhich, together with the findings of the seriésase
studies prepared about the John Deere ComponerksWalaced activity logic in the
forefront of interest (Johnson-Kaplan [1987]). In parallel, another grati researchers
worked on applying the resource-management aspéctke ‘Japanese miracle’ (target
costing, Kaizen, quality costing, life-cycle analg to American conditiohgsee e.g.
Cooper [1995]).

The new methods and recommendations met genuinporate needs, so their
dissemination was very rapid. The various noveliomst and directions of research
achieved integration quickly, and the leading Ilggbt the individual schools — mostly
professors teaching at reputable universities -abeg publish joint works. The term
‘cost management’ appeared with increasing frequénthe titles and chapter headings
of those books. This implies that in the Anglo-Saxweorld, too, resource management
originated from cost management, what's more, vettgped without being defined in an
exact manner (see e.g. Atkinson et al. [2008], B§k@98] p.7, Brimson [1991] p.47).

Nevertheless, the meaning of resource managemesitfecassed on modelling, as

® In Relevance Lostlohnson and Kaplan reviewed the development ofagement accounting in 20
century America and in the course of that revieaythescribed several attempts at shifting the fadus
management accounting and costing to meeting iaténformation needs ((Nadig [2000] p.11, Innes-
Mitchell [1996] p.1, Johnson-Kaplan [1987] pp.1527).

® Beginning in the mid-eighties, Kaplan repeatediypbasised that American management accounting
and costing — whose toolkit had hardly developedllaafter 1925 — has lost all relevance in tieav
world economyJohnson'’s research into the history of scienvealed that at the turn of the™fnd the
20" centuries, the costing systems in use in Ameraddche considered sophisticated for the age, but
after World War 1, that science stopped in itxk®— American economic hegemony and the resulting
low status of efficiency meant that there was ndivation to refine management accounting methods
further. The view of the two authors expressed @leRRance Lost are disputed by many people for a
variety of reasons, but the large number of pubbca born out of that debate is in itself proddttithe
issue is an important one (Nehler [2001] p.27, ddbeagdale [2000], Taylor [2000], Sakurai [1996],p.2
Ask-Ax [1995] pp.15-18, Loft [1995] p.29, Roslend&B95] pp.73-74).

" The basic concept of activity logic is describedseveral textbooks, ‘practical guides’ and critica
papers. See for instance: Kaplan-Anderson [2004)jg&eman-Moreels [2003], Horngren et al. [2008],
Drury [2007], Cooper-Kaplan [2001], Friedman-LyrE999], Kaplan-Atkinson [1998], Innes-Mitchell
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indicated by the following key phrases: ‘a set okgble actions following an ABC
analysis’ (Kaplan-Atkinson [1998] p.151), ‘managemphrases’ (Cooper et al. [1992]
p.1l), ‘economic feedback’ (Cooper-Kaplan [1991])p.‘Dperative and strategic cost

management’ (Cooper-Kaplan [2001] p.19).

In the Anglo-Saxon world, resource managementusiiysmodel and action dependent.
It does not refer to an approach as much as a pticily of models consisting of
procedures — activity-based management, targetngo$taizen quality costing, life-
cycle analysis, etc.. According to the Anglo-Sax@wpoints, resource management is
only able to fulfil its resource-optimising, proae function through those procedures
and models. Resource management could not existomtitthose procedures and

models.

The Anglo-Saxon approach is characterized by atipedaninded, ‘consultant’ mindset,
which uses a variety of channels to focus on aspéxg. introduction of systems,
acceptance, target congruence, etc.) that the sedpproach does not consider to be
centrally important (see e.g. Kaplan-Anderson [30MMair [2002], Cooper-Kaplan
[2001]). The consultant mindset delivers solutibmsgenuine corporate problems, but
on the other hand its market-oriented nature itdithie clarification of the concept of

resource management.

To sum up: the Anglo-Saxon interpretation of reseunanagement, focussed as it is on
models and actions, does not furnish significardistence for the elaboration and
interpretation of the concept. It is obvious thHagre is a shared intention behind those
models: the wish to influence costs. However, thglicit assumption that the
consumption of resources can only be influenceduitin models or specific actions is
somewhat simplistic so it would not be expedieradopt it.

2.2.4 The Japanese approach

If the development of German thinking is to be exptd in terms of sociocultural
factors, this is even more so in the case of Japae. Japanese way of handling

resources is an integral part of the Japanese Wwidyniing and through that, workplace

[1996], Innes-Mitchell [1995], Koltai [1994], Coopeet al. [1992], Brimson [1991], Cooper-Kaplan
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relationships that suppress the individual and Wwhiaild on long-term relationships,
mutual dependence, the compulsion to perform amgdlalevel of organization. (Marosi
[1997] p.111-120).

Reviewing the management techniques that are ivadity considered ‘Japanese’ in the
western literature (e.g. target costing, Kaizety&analysis, life-cycle analyses, quality
costs, etc.), three things are cfedfirstly, in Japan, cost-efficiency is considetedbe
just as important as efficiency, i.e. the maximaabf profit, itself (Sakurai [1996] p.7).
There is little slack i.e. little consumption of resources that coulel d&voided, in
Japanese companies. The not purely profit-basategir of those companies, their high
social — and lately also ecological — costs of ¢hoempanies demand that the costs
incurred purely in the interest of the productiyele be minimized. If that were not the
case, the international competitiveness of Japanesganies would be jeopardized,
which could be fatal in an export-oriented economy.

Secondly, Japanese thechnological embeddednes$ Japanese techniques is much
stronger, and will probably remain much strongeantithat of those invented in the
West. This is related to the fact that for the d&se, the most obvious way to curb costs
and expenditure is to eliminate them before theseai.e. to ‘design them out’ of the
products (Cooper [1995] p.91, Cooper [1994]). ‘Desig out’ is primarily an

engineering task, but it is driven to a great eixbgnconsiderations of economy.

Thirdly, the Japanese techniques cover all areasogforate operation and require
complete cooperation and indeed the assumptionctifearole in the purposeful
management of resources from all members of thentzgtion (Lee [2000] p.400-401).
For instance, the cost reduction programmes thabilze the entire company’ — of
which Kaizen is the best-known dne are related, on the one hand, to the fact that

[1991]. For the techniques adopted from JapanggeeMonden [2000], Sakurai [1996], Cooper [1995].

® We need to be careful when we enumerate technigiidapanese origin. Some of the procedures
widely held to be derived from Japan were descriibedhe first time by American rather than Japanes
authors. The classical, ‘fourfold’ model of qualitgsting, for instance, was introduced by Juranievhi
value analysis goes back to W. Edwards Deming. itewedn what follows | shall also consider those
techniques to be of Japanese origin as well, sSmeetual fact they were only disseminated widdtgra
the western world of management gained cognisaneih-the mediation of Japanese authors — of the
results that the Japanese achieved using thesaidaeb (see e.g. Superville-Gupta [2001], Sakurai
[1996], Wren [1994]).

° Recently, some American authors have begun tehesterm as a synonym for CRbfitinuous process
improvement(see e.g. Edwards [2001]). It is the original nieg of Kaizen that | have in mind here.
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‘designing out’ unnecessary resources is not onlgoacern for development and
production technology, as the changes they implém@hdown the entire production
and logistics process and — for example in the chsalue analysis — also affect the
work of sales and support divisions. So no areamgune to the discovery of
opportunities to increase efficiency further (SakyL996] p.7). On the other hand, the
Japanese are firm believers in the notion tha the employee groups in direct contact
with the products that are the most able to in&esticiency. This conviction is so
strong that in their peculiar management systenedas consensus-base objectives
(Hoshin they actually force employees to suggest devedps (Lee [2000] p.401-
403).

Therefore, the techniques aimed at influencingdtiesumption and flow of resources
originating from Japan have very strong cultural 8ehavioural aspects. Those aspects
are equally the prerequisites and the consequeridbe use of those techniques. They
are prerequisites, because efficiency-increasirggrammes that mobilize the entire
company would be impossible were they not suppdsted collective of employees that
has been socialized in a manner that encodestiatéuily internalised perception of its
key role in influencing costs. They are also congeges because the shared realizations

(achievements) need to be implemented by the erapiyas enforced oshin

While the endeavour to plan and reduce costs fhlerbackbone of Japanese economic
awareness, until very recently the subsequent deupiof the consumption of resources
has been relegated to the background. Japanesegcegstems are not accurate in the
German sense of the word: they use traditional cagtgories, unsophisticated cost
transfers and allocation bases and so they ariétlefuse for the purposes of decision-

making (Cooper [1995] p.91). This, however, fadscbnstitute a problem as in Japan,
practically nobody wishes to make decisions basefbonal calculations — most formal

calculation takes place ‘outside the system’, using of the techniques listed above.

To sum up: in Japan, costs are handled throughwesdkmn in a specifically future-
oriented manner. There is a very strong intentioimfiuence resources and in particular
to eliminate the unnecessary consumption of ressurefficiency is continually
controlled and improved, i.emanaged Based on the meaning of the term

‘management’, so far it is the Japanese schoolishite closes to the so far undefined
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‘something’ that | wish to call resource managem@&hus the interpretation that | shall
choose will be very close to the Japanese one) bhall not adopt the notion that a
special corporate structure is required for impletimg resource management. In my
view, resource management is not necessarily esttapendent — though some of its
techniques are, and the fact that companies imJi@pal to choose such techniques can
be explained by local conditions.

2.2.5 Scandinavian views

Scandinavian management doctrines are rarely irfatefront of interest of practical
specialists with a liking for practical guidelindsat is no accident: over the last twenty
to thirty years, the Scandinavians have developedharacteristic approach to
management partly based on a critical foundatiah las become a fashionable trend in
scientific circles while remaining difficult to cqgmehend for the wider public, in
particular company executives in the field. The &wsfe school, which has built on
elements of interpretative sociology, Habermas'ticai theory and Derrida’s
deconstruction and which shows some signs of pagtmém has not developed any
new techniques; instead, it either interpretedtexjones §ensemakingor, by positing
the independence of perception and interpretatidoyaetracing frames of reference to
the individual, proved that the existing techniquesnot make sense (Kieser [2003],
Weik-Lang [2001], Alvesson-Willmott [2000], Roslezrd 1995]).

Dissecting the social message of the Scandinawiamos goes way beyond the scope of
the present dissertation — suffice it to say thegpite the rather strong opinions that
Nordic thinkers have about management accountinay, have come up with practically

no interpretations of resource management whosa tdvabstraction is acceptable for
people in the field. The pragmatism of the papeAbly and Ax [1995] is an exception

in this respect: they suggest that cost managementd, in a wider sense, resource
management — is an area in which the economic neamagt of companies is improved

in view of the prevailing boundary conditions. “Shincludes, among other things, the
development of new viewpoints, methods and concaptsthe adaptation of existing

and entrenched ones’ (Ask-Ax [1995] p.1bdy own translation. — D.Dp.
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What does that all mean? According to this apprpoetource management is primarily
anattitude What it refers to is not a mechanical applicabbtechniques and methods,
but a way of organizing possible procedures serbinginess management and filling
the gaps between existing procedures using new Isjodmd most of all the
development of a cognitive framework that is adégubor the ‘new boundary

conditions’ — in essence, the criteria of succeggabal, transnational competition.

According to the Scandinavian conception, resomme@agementioes notdevelop out
of German-style decision-oriented management adcaunt is important to emphasize
that because the accounting systems, cost positiantures and internal accounting of
performances of Scandinavian companies has be#rohuserman foundations (Nehler
[2001] pp.17-22). However, their interpretationreSource management is different to
the German one: the requirement of supporting fipemrporate decisions is absent,
instead they discuss the business management opatoesin general This also
indicates that resource management in the Scandmaense is an attitude rather than

an ‘inventory of models’.

To sum up: The Scandinavian approach looks at resognanagement as an attitude that
can exists and can be applied independently of moded techniques and whose
essence is improvement and meeting challenges.ig hifolistic interpretation: it does
not attempt to grasp the essence of the concdya tiefined through existing procedures
and does not make it context-dependent. Therefoee imterpretation of resource

management that | shall opt for will contain a nembf elements of this approach.
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German | Anglo-Saxon | Japanese | Scandinavian

school school school school
Resource management is proactive, i.e. it aims to
. ¥ ¥d ¥ ¥
influence costs
Resource management is future-oriented ¥ ] ¥ ¥
Resource management is related to specific o
situations requiring decisions
Resource management is model and action-

¥

dependent
Resource management is an attitude ¥ ¥
Resource management is culture-dependent ¥
Resource management is a holistic approach ]

Table 2: The main characteristics of resource nggmaent under various approaches

(A tick indicates that the element concerned isngortant one within the given school of thought.)

2.3 Resource management: a business administration endeavour and an
attitude

The interpretations of resource management destciibéhe previous sections have a
number of common traits, though they are diffi¢oltreconcile in other respectEable

2). Based on the views we have seen and selecteig dpbpropriate components it is

now possible to attempt to ‘assemble’ a definitibmesource management that matches
the objective and the approach of my dissertatiothoose the rather inelegant verb
‘assemble’ on purpose: | shall not attempt a sygithas | do not think it is possible to

achieve one. Due to the very nature of managenoamces, their lack of exactness and
their permanent dependence on attitude, no singfmitlon could be complete, yet

attempting a synthesis would imply just tfat

With all the above provisions, in this dissertatiahall useresource managemenith

the following sense:

% Concerning the ‘nature’ of management sciencestioreed here see Kieser [2003], Wren [1994]
pp.385-392, Drucker [1993] pp.508-511.
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=  Firstly, it is a business administration tas&onsisting of certain elements of
organization, direct management and control whobgctive is to increase
organizational efficiency, i.eost flexibilityof the organizationn accordance with
corporate strategy the future-oriented influencingof the quantity of required
resources, the discovery séving opportunitiesand the establishment optimal
resource allocatiorfthe holistic approach);

= Secondly, arattitude permeating every level of the company that enstivasin all
areas that they are able to survey, the membettseobrganization do their best to
eliminate unnecessary consumption of resourcesiniprove quality to increase
flexibility, and that theymanagethe costs within their scopes of authordg

prudently as possiblghe particular approach).

Under that interpretation, resource managementaagive and future-oriented. It is
proactive inasmuch as it considers the consumption of reesuas a necessary but
controllable evil caused by the company’s operatitself, and not an inescapable
‘higher power’. Resource management aims at shagieg internal and external
circumstances of the company so as to obtain maminmyprovement of performance
for a minimal increase of costs and expenditurecofding to resource management,
costs can be prevented, regulated, but at leasteatsd or optimised. Resource
management isfuture-oriented because it always understands improvement of
performance as a function of corporate strategyaatapts its approach and priorities to
the type and priorities of the strategy. It is ‘gpective’, as it continually questions the
resource consumption patterns of the past andrdsept and seeks to allocate resources
in a manner that is justified by the strategy amat talso generates the greatest value.

The termfuture-orientedcould be replaced by the phrageategy-driven

Resource management is an approach tHatlistic and particular at the same timas

it is based on the coexistence and interplay of tifterent attitudes. The holistic
attitude — the viewpoint adopted by the persons aiigrasp of company management
and in the wider sense, the operation of the compara whole — endeavours to identify
opportunities and to make decisions on their babite it also motivates operative staff
to implement those decisions. The particular atéte which is adopted by those whose

knowledge only covers a part of the company's dpmra — is the viewpoint of
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employees (and possibly lower management levets),as such it is more closely tied

to prevailing specific actions and processes: dmrs

| believe that as a result of the coexistence ef liblistic and particular viewpoints,
resource management shares sdQd/-like featuresThis is based on the consideration
that all three sides of the ‘magic triangle’ of gorate operation — the cost-quality-time
triangle — boil down to the same thing in the fimaalysis, namely the efficiency of
resources. In the end, exceptionable quality, sémsnand wastefulness during
production all result irunjustifiedadditional costs for the company, and as one of the
prime objectives of resource management is theimdition of unjustified additional

costs, ‘resource managers’ must be equally heedifail three dimensions.

Under the interpretation | have chosen, resourceagement is namnodel and action-
dependentlt does not come into existence because the aoyng@velops or purchases
models and procedures to standardize a range dilepns (in order to ‘reduce
complexity’), opting to view that range of problettsough the omniscient model from
that time onwards. It is obvious that resource mgangent — in particular the diagnostic-
type holistic variety — needs analytical and diajimotools, but they are worthless in
themselves, without the appropriate attitude. Adowly, diagnostic tools and
formalized processes form only a thin slice oféhére toolkit, and in the ideal case, the

models selected should be tailored to the prewpdorporate conditions.

Almost equally important is the fact that the esiste of resource management itself is
not culture-dependenonly its specific forms of expression are. Mooenfal cultures
engender more formalized resource-management ®ffartile cultures that lay the
emphasis on informal values perform resource managein a more informal manner
as well. In any particular company, the holisticitatle may dominate while the
particular one may be rudimentary. However, thasholattitude is always immanently
present, as — unless we subscribe to some radicsibn of client-agent theory — it is in
the overriding interest of business administrattoninfluence the cost level of the
company, as, through its determining effect onipteftels, the survival of not only the
company but also its executives depends on it. @irse, the resource-management
tools used can be sophisticated or simple, depgndin the dominant management

attitude and the prevailing cultural context.
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3. Pharmaceuticals, pharma industry

3.1 Fundamental concepts

3.1.1 Concept of medicines and the drug effect

The concept ofmedicine may obviously be defined using a definition from

pharmacology or one of its legislative interpretati. Pharmacological definitions tend

to be concise while those in legislation are lerggthn line with the need to delimit

legislative intent:

‘Medicinal product: (a) Any substance or combioatiof substances presented as
having properties for treating or preventing digeas human beings; or (b) Any
substance or combination of substances which mayskd in or administered to
human beings either with a view to restoring, atting or modifying physiological
functions by exerting a pharmacological, immunatagior metabolic action, or to
making a medical diagnosis.’ (Directive 2004/27/E€finitions).

‘Medicine: any substance or mixture thereof produéer treating or preventing
disease in human beings, or materials and mixtimeof which may be used in
human beings either with a view to restoring, oding or modifying physiological
functions by exerting a pharmacological, immunatagior metabolic action, or to
making a medical diagnosis.” (Act No. XCV of 200boat medicines for use in
human beings and the amendment of other acts teguléhe pharmaceutical
market, Article 1).

‘By medicine we mean any material or combinatiommafterials that, in a particular
form, has properties that treat or prevent diseasdégiman beings or animals and
which are administered to human beings or aninmalerder to obtain a medical
diagnosis or to restore, correct or adjust org&imction’ (French Healthcare Code,
Article L.500, http://www.leem.ord", translation by the author — D.]p

! The exact address: http://www.leem.org/medicarfeentedicament-definition-376.htm. Accessed: 10
January 2009.
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The concept of medicine is related to the concépgherapy, which may be aimed at
prevention, alleviation or control (symptomatic rdg@y) or restoration (fundamental
therapy). Medicines form only a subset of medicakatment and prevention)
technologies alongside medical treatments, medleaices, alternative therapies etc.
(see e.g. Gulacsi [2005], Vincze-Kalo-Bodrogi [20)01They are characterized by
usually being administered in a non-interventiomaly and modifying biochemical

processes at the molecular level (see e.g. Ne@D|20

The pathway of medicinegs the body may be outlined as follows: the mediamay be
administered using the enteral pathway (throughdibestive system: orally in solid or
liquid form or as an anal suppository) or the ptersal pathway (bypassing the digestive
system: as an aerosol, using various injectiorsstpls or gels). After administration
they are absorbed into the bloodstream and arehbditgd partly freely in blood plasma
and partly bonded to plasma proteins, until thegcletheir ‘destination’. At the
destination, i.e. the primary receptor, which igpratein in practically all cases, the
medicine takes effect and then either independemtlyas part of a medicine-ligand
complex it migrates to the place where it is meliabd (undergoes biotransformation),
which is usually the liver. The metabolites prodiige the liver are then excreted.
Excretion usually takes place in the kidneys, thouig some cases medicines are
excreted through bile or through the lungs, vigirasion (Vizi [2002], McGuire [2000],
Neal [2000], Gachalyi [1992]).

At the destination site, the medicine may worketfectin a number of different ways
and the destination site may vary as well. Some icirexb (for instance local
anaesthetics and certain diuretics) work throughr tgeneral physical and chemical
properties while others influence the body’s melialjwrocesses (the operation of carrier
molecules, long-distance carriage or the operatdnenzymes). However, most
medicines influence regulatory mechanisms, i.eough ‘disturbing’ the carriage of

stimulus either hormonally or synaptically.

There are very few medicines that only affect thengry receptor that is required for
having the desired effect. The majority of medisidfect several receptors at the same

time, towards which it exhibits varying affinity @rhas varying intrinsic efficacy in
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relation to them. The unwanted effects of drugiplas exerted at receptors other than
the primary one are called side-effects. The streng side-effects is a function of the

affinity and intrinsic efficacy of the molecule tavwds various receptdfs

The fact that medicines are aimed at remedyingagbedical conditions it follows that
medicines administered to a healthy organism ardseased one, but in the wrong dose
may have harmful, pathological effects. There amegl example of this, including the
use of performance-enhancing drugs for sports,uieeof anabolic steroids for body-

building, drug abuse and drug addiction all belonthis category.

3.1.2 Manufacture of medicines and the pharmaceutic  al industry

The process of thendustrial production of medicines is calle@harmaceutical
manufacturing The extemporaneous preparation of medicines arnpdcies and
hospitals (the so-called magistral preparations)umually not considered to be part of

pharmaceutical manufacturing.

The pharmaceutical industryis the totality of companies that produce the activ
ingredients of medicines, excipients and formulateddicines. The pharmaceutical
industry — unlike theogharmaceutical market does not include the wholesale or retail
trade and the hospital consumption of medicines abneview of the interplay between
those three areas must be included in any anabfgtse industry. It is also difficult to
draw the line between the pharmaceutical industg @her industries such as the fine
chemical industry, the production of agrochemictis, production of diet supplements,
the cosmetics industry, perfume manufacturing,yred manufacturing and, most of all,
the biotechnological industry §ke-Szeghy [1993]). The difficulty consists in atiea

of organic chemistry | have mentioned before: \@nyilar molecules may be put to very
different uses. The large pharmaceutical compadesot only use their compound
libraries developed over a course of several decéatedrug development, but also for
the production of other preparations. Many mulimals have been active in the

pharmaceutical industry and in other industriewel for several decades.

12 For the effective mechanisms of medicines, see\ézij[2002], McGuire [2000], Neal [2000], Merck
Sharp & Dohme [1994], Gachalyi [1992], Knoll [1970]
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There are many pharmaceutical ventures that prodactve ingredients or
intermediaries as trauppliersof large pharmaceutical corporations. There arerham
types of suppliers: one is the contract manufactoir@n active ingredient developed by
the client pharmaceutical company, the other stiésmediaries that it develops itself to
one or more pharmaceutical firms. These intermeiado not necessarily have a
therapeutic effect, though they may have therapeadue (Scott [2003]).

The firms in the first group are purely ‘contracamufacturers’: they are largely in the
fine chemical industry only involved with a single relatively low expenditure —
segment of the development, registration, prodactod sales process of medicines,
namely production, and only conduct developmenvitieis for developing production
technologies at the most. The great majority of fin@s in the second group are
pharmaceutical companies which, in addition to thiéal synthesis of the active
ingredient, often conduct preclinical trials thehass as well, but they are not prepared
to support the clinical and marketing expenditurdaveloping an active ingredient into
a complete (marketable) product. It is importart twith the API manufacturers in the
second group, it is not the capability to formulatedicines that is lacking, but rather
the tasks associated with the testing, registradioth introduction of a new medicinal

product are beyond their abilities.

The personal and material conditions of pharmacalutevelopment are regulated by
the international guidelines known as Good Labayateractice (GLP) and Good
Clinical Practice (GCP/ICH) while the similar cotidhs of pharmaceutical
manufacturing are regulated by Good Manufacturiracfice (GMP)>. The GMP may
prescribe special personal or material requiremimtthe manufacture of specific types
of drugs. They include sterile drugs, medicinebiofogical origin, medicines prepared
from plants or creams, aerosols, etc. The manufaaitl those types of medicines is

subject to special rules in addition to the genéfdlP guidelines.

3 The corresponding items of legislation in Hungary as follows:

e GLP: Joint Decree no. 9/2001. (lll. 30.) of the Miny of Healthcare and the Ministry of Agriculture
and Rural Development on the application and sugiervof good laboratory practice;

e GCP: Decree no. 35/2005. (VIIl. 26.) of the Minystof Healthcare about the clinical trials of
preparations for human consumption and the appicaif good clinical practice;

« GMP: Decree no. 44/2005. (X. 19.) of the Ministrytbealthcare about the personal and material
conditions of the manufacturing of medicines formaun consumption.

43



3.2 Pharmacological and pharmacotechnological crite ria for classifying
medicines

In the present section | shall enumerate the phaslogical and pharmacotechnological
criteria on whose basis medicines may be classiA@doverview is presented Figure
4.

Chemical Origin of the Process Area of
Pharmacological and structure of the bi%active technology of application of the Drug formulation
[P C e el g bioactive molecular bioactive 9
criteria compound :
compound synthesis compound

Figure 4: Pharmacological and pharmacotechnologjidassification criteria

3.2.1 Chemical structure of the bioactive compound ~ **

A number of physical and chemical properties (gpatnfiguration, functional groups,
electron configuration, energetic and charge caoht etc.) determine in conjunction
whether a molecule is able to exert a biochemitfatein living organisms. Molecules
with very similar chemical structures may elicitryelifferent biochemical responses. It
is possible for one closely related compound toblmactive while the other is not;

indeed, one of them may be toxic while the othéhésapeutic.

3.2.2 Origin of the bioactive compound

At the dawn of pharmacology, substances of thetapgalue were isolated from coal-
tar derivatives originally used as dyes or — witle fadvent of analytical chemistry —
living organism: the initial products of today’srd@ pharmaceutical companies were
practically all active ingredients available in ur& (iogeneoussubstances) (Knoll
[1970]). Bacteria, fungi, plant and animal orgarmssmontain many substances of
therapeutic value (quinine, opium, digitalis, pdhrcetc.). Those materials are highly
varied, they include some narcotics, antifebrilgjgarasitic and anaesthetic substances

as well.

14 Also known as ‘active ingredient’ or APhgtive pharmaceutical ingredientan abbreviation that
appears frequently in the international — and mby &nglish — literature.
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However, as only a finite number of biogeneous kiads are available, attempts were
soon underway to creagemi-synthetigroducts: * (...) after serendipitous biological
findings had been made, certain prototypic strestuvere further derivatized in order to
obtain compounds with improved or altogether nafécts’ (Drews [2000] p.1961).
After the advent of Ehrlich’s receptor theory (theck-key’' theory) the semi-synthetic
products were followed by entirebyntheticmedicines that do not occur in nature (Vizi
[2002]). Today, they form by far the largest groofp medicines in the market: the
technologies of organic chemistry are used to predhem in a fashion analogous to the
active ingredients available in nature (Malik [2p0Brews [2000], Knoll [1970] pp.89-
103). A great variety of processes are known fer ghoduction of semi-synthetic and
synthetic compounds. The latest stage in developmesignalled by the appearance of
so-called biotechnologicdlproducts whose active ingredients are producesligr the
splicing and recombination of human, animal or ewlesynthetic proteins (see e.g.
Sloan-Hsieh [2007]).

3.2.3 Process technology of molecular synthesis

In theory, it is still perfectly possible today ¢ceate compounds with therapeutic value
using the traditionalrial-and-error method, but that means every compound has to be
synthesized separately. This, in addition to bdimghly time-consuming, is also very
risky (Thomke-Kuemmerle [2002])Combinatorial chemistrywhich underwent rapid
development in the 1990’s, allows for the paratielcut-and-paste synthesis of high
numbers of organic compounds (the building andetad) screening of compound
libraries), resulting in the creation of compourtidaa incomparably faster rate (Furka
[2000], Bhalay [1999])Biotechnologypegan to gain the foreground in the last decade of
the 20 century. From the medical perspective, the disdeseconcerning the human
genome and protonome are the most importdibtechnological products(or,
alternatively, biological therapiey have opened up new therapeutic possibilities and
introduced a new stage of pharmaceutical manufagi(Everts [2008], Gassmann et al.
[2008], Mittra-Williams [2007], Jarvis [2006], Swex [2002], Etkin [2000]).

!> On the one handjotechnologyis the science of isolating, replicating and sptichuman nucleic acid
in order to create recombinant nucleic acids, taifgogenes and to transfer DNA&€nomics On the
other handproteomicsis also a field within biotechnology: it is the djuof gene expression and the
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3.2.4  Area of application of the bioactive compound

Some active ingredients have therapeutic value witsingle diagnosis while others
prove successful for a number of different diagso&¥ith the increasing number of
medicines it has become important to have a claagdn system for medicines based

on therapeutic value.

The World Health Organization of the United Natioestablished the so-called ATC (Anatomical

Therapeutic Chemical) classification syst&ém 1976, which allocates medicines

e to 14 main groups at the first level (A-D, G, H,LIN, P-S, V), so for instance 'Gndicates the
cardiovascular system,

« at the second level, it defines therapeutic maougs indicated by a two-digit number (e.g. ‘C09
refers to the main group of medicines that inflletiee renine-angiotenzine system),

- at the third level, it specifies the therapeutiafwhacological group (e.g. ‘C09Athe therapeutic
group of so-called ACE-inhibitors),

» the fourth level of the code indicates the chemscdigroup — the actual medicine class (e.g. ‘CO09AA
refers to ACE-inhibitors without combination),

« finally, the fifth level indicates the active inglient or ingredients (e.g. ‘C09AA02’ is enalapril).

The ATC system is a compromise between classifinatbased purely on therapeutic
value and those also taking chemical structure astmunt: today it is generally used to
indicate the areas of application of various driBysdefault, medicines must be licensed
for each diagnosis, i.e. they may only be presdriber indications for which the

manufacturer has submitted a licence application.exceptional cases, there are
opportunities for doctors to prescribed medicinesdatients for diagnoses other than
those they were licensed for. This is cakdfilabeluse (see e.g. Decree no. 52/2005. of

the Ministry of Healthcare, Hungary).

3.2.5 Drug formulation

The form in which the formulated medicine reachles patient is called the drug
formulation (or Galenic formulation). The main fanhave been tablets, film tablets,

capsules, syrups, powders and suppositories or thefparenteral formulations —

sequences of proteins coded for by genes, the mgpgi the tissue behaviour of proteins and the
identification, analysis, characterization and nfiodtion of proteins (Sweeny [2002]).

6 See the website of the WHO Collaborating Centriep:twww.whocc.no/atcddd/atcsystem.html.
Accessed: 7 April 2011.

46



aerosols, plasters and ointments (gels) as wedlubsutaneous implants (Knoll [1970]
pp.42-44).

The method of administration is primarily dependentthe invasive and eliminatory
properties of the active compound. Some medicinesaailable in several formulations
— when various levels of effect are desired, f@tance — e.g. tablet or injection or
ointment or tablet, but with other drugs, therents choice in this sense. It is the
behaviour of a medicine within the organism — isupnacokinetic properties, potential
curve and therapeutic profile that determine whethieis available in multiple
formulations. Of those, the most important progsrtiare the speed, means and
proportion of absorption and elimination (Knoll [A pp.42-44).

Research is conducted continuously to develop ftanans that are maximally
comfortable and safe for patients while they as® as cheap as possible (Vogelson
[2001a]). According to some claims, by 2025, thassic tablet will be in a minority
against formulations providing longer-lasting effeand higher adhererf¢dSignorino
[2001]). Changing the format of a drug is also atomary device used to extend patent
protection (se below and Salvage [2002]).

3.3 Market and business criteria for classifying me dicines

In the present section | shall enumerate the mankétbusiness criteria on whose basis

medicines may be classified. An overview is preseim Figure 5:

- Prescription-onl n
] Original or or ovrfer-the- y Reimbursed or
Market apd pusmess generic B non-reimbursed
criteria medication M medication
medication

Figure 5: Market and business classification atide

7 Adherence: consumption of the medicine at theueagy, in the quantities and using the method
prescribed by the doctor.
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3.3.1 Original or generic medication

Perhaps the most important classification critepplicable to medicines is whether they
enter the market as a result of original researcliyhether after patent protection of the
original product expired, it is marketed as a copy,g@neric product. Original
development aimed at the development of a new tw@acompound (formulated
medicine) costs a tremendous amount of money &a$ t@n to fourteen years. After it
is registered, the new medicine enjoys patent ptiote for a certain period so as to
allow the investment into its development to beowered through a supply monopoly.
However, after the patent expires, the product lmarcopied freely, which promotes
product competition and results in a drop in prices a result, the market behaviour of
original and generic manufacturers is fundamentdlifferent, their products have
entirely different life-cycles and cost profileseés e.g. Kanavos-CostaFont-Seeley
[2008], Gulacsi et al. [2005], Mossalios et al.(2)).

Original products are frequently referred to inasovative preparations. Therefore in theory, the term
‘innovative medication’ is a synonym for ‘originatedication’, but the terms are used in a somewhat
misleading fashion. The reason for that is in aisemy therapeutic area, the newly marketed original
preparations (i.e. those containing a new actigeeidient) in fact have new active molecules thatvary
similar and differ only in the position of a fewoats or the ‘peripheries’ connected to their coracstire.

In general, there is genuine innovation behind amlg or two of those, while the remaining compounds
are somewhat modified versions of the ‘pioneerihgig, they are me-too medications ((Lamattina [2009
pp.13-22, Sloan-Hsieh [2007] p.9, DiMasi-Paque®@0f§]). So in a stricter sense, only the pioneering

medicine resulting from true innovation within afpaular class of drugs should be termed innovative

It is important to point out that there is an irasilg number of biotechnological

products whose patents are close to expiry. Tlidsléo a continuous intensification of
the market presence of the generic substituteshedet products. Such generics are
commonly referred to aviosimilars (EuropaBio [2005]).

3.3.2  Prescription-only or over-the-counter medicat  ion

Medicines can also be divided into two large groapsording to whether a doctor’s
prescription is required for their consumption oot.nPatients can only receive
prescription-only(RX) drugs by having them prescribed by their dogtevhile over-
the-counter(OTC) medicines can be bought freely (see e.g. Blmss et al. [2004]).
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OTC drugs can have two types of history: they maypbeviously prescription-only
originals or generics that have been shifted to @¥C category, or they may be

preparations originally produced for the OTC maik&issmann et. al [2008] p.21).

The range of medicines originally introduced to t®&C-market is rather clear: these are ‘light’
preparations without any disturbing side-effectst ttho not require medical skills and which areahlé

for everyday use and self-medication. They are gdiygecommended against coughs and colds and also
include mild pain-killers, laxatives, antidiarrhdgaantiallergics, nicotine tablets and dermataiabi
products. The range of drugs switched from the R¥gory is not much more varied, as in order for a
previously RX medicine to be switched to the OT®gary, a number of criteria need to be met: the
medicine has to be for a disease that is basibalhjgn, it must not have any significant side-afeds
toxic dose has to be much higher than its effedlioge (also called a high therapeutic index) amauist

not lead to complications if taken in conjunctioithaother drugs, i.e. it must not have cross-paaiisee
e.g. Gassmann et al. [2008], Decree No. 52/2003h@fHungarian Ministry of Healthcare). Before a
previously RX drug can become and OTC one, it basetin the market for an extended period of time.

OTC drugs may be subscribed by doctors, but theyaver reimbursed by social insurance.

3.3.3 Reimbursed or non-reimbursed medication

Although pharmaceutical reimbursement programmesgaoibus countries differ, it is

generally the case that the prices of certain daugsvholly or partly reimbursed by the
social insurance system for reasons related toals@ansiderations, public health,
therapeutic interest or fairness; those are theigiytfinanced preparations whose
admission to the social insurance system is usuaiyated by the distributor. Other

medicines are not on the list of reimbursed drulgs;reason for that may be that the
distributor has not applied for acceptance, or ithdéthe view of the financer they are not
indispensable from the medical point of view (ecgld remedies), or they do not
constitute a cost-efficient and successful theraplge financer may use various
reimbursement techniques in order to curb cosatiih, but they all share the general
characteristic of adjusting the rate of reimburseiméo a low-price, proven,

bioequivalent preparatidh

With the exception of companies specializing in Opi@ducts — and a few ‘lifestyle

medicines’ — manufacturers usually have a great afeimterest vested in having their

'8 Medicine reimbursement has become a specialist Breits own right. See e.g. Gulacsi [2005],
Mossalios et al. [2004].
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products accepted to the list of reimbursed medgias it is reimbursement that makes

those drugs affordable for patients.

3.3.4 Interconnections between certain market and b usiness criteria

The classification criteria listed above are ndirely independent of each other. Some
of the dimensions that are theoretically indepehdeerlap in practice. In general, the

following hold true:

= |f a product is OTC, there is no prescription ticauld be used as a basis for
settlement with the social insurance system andéhdry definition it cannot be
reimbursed.

= The great majority of original products are RX. Ydew drugs are developed
directly for the OTC market, with the exception, oburse, of the dietary
supplements and remedies that are intended fdD & market to start with.

= Some RX products are reimbursed, but there are margs in whose case the need
for a prescription is not dictated by reimbursembuat by the need to attend a

medical specialist.

3.4 Strategy models in the pharmaceutical industry

Some of the classification criteria listed in theepous sections are such that the
manufacturers make strategic decisions concermieig ton the basis of a consideration
of technological and market factors. | call thesmtegic decision variablesvhich give
rise to variousstrategy modelsA large proportion of the criteria, on the otland, are
the result of earlier strategic decisions (thosteria aredependent variablgsor the set
of possible decisions is constrained by highertesjia objectives (they are thiecision

variables subordinated to strategy

The ‘original/generic’ and the ‘subscription only&s-the-counter’ criteria clearly lead
to different strategy models (see e.g. Czakd [20@&@ssmann et al. [2008], Gulacsi
[2005], Mossialios et al. [2004]). Therefore th@sestrategic decision variablegand |

shall describe them in greater detail below.
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3.4.1 Strategic decision variable: original or gene  ric product

The distinction between original and generic praslig perhaps the most important one

for characterizing the pharmaceutical industry.

As | already mentioned in Section 3.3ctiginal medicines are drugs that are marketed
pursuant to original development by pharmaceutoxmahpanies and which contain a
previously unknown, new active ingredieme{v chemical entity- NCE). The time to
market of original products is generally twelvefifteen years and their development
costs may exceed one billion dollars (see e.g. BiMEaabowski [2007]). Those costs
can only be recovered if the product enjoys pamotection for a period of time
(Denicolo [2007]). During the term of patent prdiesc — usually twenty years from
announcement — the new molecule may only be usethanmaceutical products by its
inventor (see e.g. EFPIA [2008]).

Manufacturers usually apply for and receive papeotection for ‘active ingrediergnd
the usual excipients’ (Boruzs [1999]). It is expedito apply for the patent in the early
phase of research — as soon as a potentially bieasew compound is identified —
otherwise it may be patented first by a compefitodf the twenty years of patent
protection, ten to fourteen years expire while ¢lneg is being developed, tested and
licensed — provided the NCE actually has a medipalication. This means that by the
time the product is introduced, only about half gaent protection period remains —
and the drug needs to recover the cost of developmehat time. As a product usually
needs eighteen months to two years to get a fabthothe market, of the twenty years
of patent protection, a total of four to eight yeean be truly profitable.

Once the patent expires, anyone can manufactureutdis® the active ingredient, i.e.
anyone can copy the original prodictThe copies of original products are called
generics or, less frequently, ‘medicines available fromlimple sources’ ihultisource

91n parallel with the product patent, the technatafjprocess of producing the compound can also be
patented, using a so-called process patent. Seegidootnote as well!

20 Expiry of the product patent does not imply expifithe process patents associated with the praauct
well. Generic manufacturers may only use a protegsoduce their copies of original products thnt t
original inventor had not patented.
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drugs Kirking et al. [2001], Boruzs [1999f) The most important feature of generics is
their essential similarityto the original drug in the market: the genera® ‘preparations
of identical quality and quantity as regards thaative ingredient, and of an identical
formulation, which, if required, are submitted tppeopriate bioavailability trials’
(Boruzs [1999]).

The market entry of generics is subject to varimgulations around the world. In the United States,
manufacturing and marketing of generics is rendegsier by the requirement that with the excepbibn
specialized know-how, original manufacturers ar@ublish the quantitative and qualitative compositi
of the new drug five years after submitting theepatand no later than licensing the drug. The 1982
Orphan Drug Act eliminated the provision requiroriginal and generic manufacturers to submit iceti
documentation for the registration of their dru§sbsequent to the ruling in the 198dche Products Inc.
vs Bolar Pharmaceutical Colawsuit, which was unfavourable for the company a@olgeneric
manufacturers lobbied successfully and obtainednission to perform registration-related trials with
their own products before the patent on the origexires Bolar Amendmeit The so-called Hatch-
Waxman Act of 1984 allowed generics to be registeoe the basis of bioequivalence: if there is
substantial proof that the generic is biologicatuivalent to the original, preclinical and clifita@als do
not need to be repeafdTancer&Mosseri-Marlio [2002], Mossinghoff [1999])

The legislation of the European Union does not lmweelements similar to thgolar AmendmeniGopal
[2000]). On the other hand, the interests of oagmanufacturers are protected in Europe, toohbysb-
called supplementary protection certifica(&PC), which extends the period of patent pratechby the
years lost in the registration procedure (Buzas24], Csutoras [2004]). The SPC extends patent
protection for a period of fifteen years from thlesue of the first marketing approval, but only apat
maximum of five years from the expiry of the bagjroduct or process) patent (see Decree
1768/92/EEC).

The associated legal institution is so-caltkda exclusivitypased on Article 39, Section 3 of the TRIPS
Agreement, which means that the registering authomay not use the data in the registration
documentation of the original product when asse@sapplications for the registration of generic prot.
Under data exclusivity, in Europe, starting frore thate of the first marketing approval, originabqhucts
‘shall benefit from an eight-year period of datatpction and a ten-year period of marketing pradecin
which connection the latter period shall be extentlea maximum of 11 years if, during the firstteig
years of those ten years, the marketing authooizdtolder obtains an authorization for one or more/

therapeutic indications which, during the scieatdivaluation prior to their authorization, are hildring

2L The exact definition of generics is stipulatedAict No. XCV of 2005 in Hungary: “a drug whose
composition, as regards both quality and quardisywell as its formulation are identical to theerefice
drug, whose bioequivalence with the reference thagybeen proven using bioavailability trials”.

22 This simplified registration process is called ANDAbbreviated New Drug Approvalas against the
standard NDANew Drug Approvalrequired for the registration of originals.

52



a significant clinical benefit in comparison witkigting therapies.” (Regulation 726/2004/EC, Aeidl4,
Section 11; Directive 2004/27/EC). The institutiohdata exclusivity also exists in the United Sgate
Japan and Australia, usually for terms of 4-5 y¢Brs Ridder [2003]). In Hungary harmonization with
EU low is not quite complete in this respect: datalusivity is for a period of 6 years under Act.NeCV

of 2005 and Decree no. 52/2005 (XI. 18.) of the bty of Health.

Due to the lack of most development-related andstegion-related costs, as well as
unnecessary expenditures on failed developmenegisgjthe price of generic products
is much lower than the price of original producisidg the term of patent protection. In
general, generic products tend to cost fifteemidyt percent of the original product, and
the time necessary to take them to the market véétween 3 and 6 years (Kanavos-
CostaFont-Seeley [2008] p.505). Therefore, uponirgxpf the patent, the price of
original products drops a great deal, particuldrdythe case of reimbursed drugs
(Niblack [1997] p.153).

In the case of original and generic manufactuiieis,more appropriate to speak of two
segments of the pharmaceutical industry and to tiwdé the sizes, cost structures,
processes and human resources of companies inweségments should not be
comparedagainst each otherf a single group of companies makes both origaral

generic products, the lines of original and gengmoducts are handled in separate

divisions, as separate strategic business areast (A092]).

Further specific questions have emerged throughrébent appearance bfosimilars

i.e. the generic substitutes to biotechnologicaldpcts. The time necessary to take
biosimilars onto the market is longer than in tleecof generic products: the range is
around 6-7 years. This is explained through thd faat biological therapies are
substitutable to a limited extent only; this isfaature’ resulting from the biological
peculiarities of macromolecular structures, thecspity and vulnerability of the
production process, and the immunological sengitfinmunogenicityrelated to these.
As a consequence, bioequivalence studies are fifotiesot: instead of these, clinical
comparative studies are required, which are swtdbt evidencing not only drug
efficiency and safety but also therapeutic simyasvith the original product (EGA
[2008]).
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3.4.2 Strategic decision variable: prescription-onl y or over-the-counter drugs

Over-the-counter (OTC) drugs are remedies agaargely harmless, everyday, brief
disorders without any significant consequences. €heryday character of ‘OTC

ilinesses’ results in the OTC pharmaceutical matk&ing much less regulated, and
resembling the market of FMCG godtiwith moderate risk and moderate profit into the
balance (Stibel-Kapoor [2002]).

The philosophy of OTC products is different, todiil prescription-only drugs build on

the premise that a doctor will subscribe them, Qdr@ducts urge consumers to self-
medicate. But self-medication is only possible witbertain limits and it has different
motivations, too. The demand for healthy lifestylése desire for psychological
relaxation, the longing for a vitamin-enriched ldad the difficulty of suffering minor

inconveniences (colds, mild temperatures, constipatiust allergy, etc.) — those and
similar, largely lifestyle-related factors form ti@undation for the existence of OTC

markets. In other words, most OTC drugsldestyle druggMitrany [2001]).

The products competing in the prescription-only #imel over-the-counter markets are
different, with different strategic opportunitieso it seems obvious that the decision
between prescription-only and over the counter khdwe considered as a strategic
decision. On the other hand, it does raise thetouew/hether it is possible to integrate

this criterion into the ‘originayersusgeneric’ one to simplify the analysis.

| believe that it is. Drugs enter the OTC marketome of two ways: either they are
introduced directly into that market, or drugs thave been prescription-only for a long
time are switched. The opportunity to simplify ieegent in the latter case. The OTC
drugs switched from RX drugs are original or gemernugs in a late phase of their life-
cycles. Their manufacturers partly make the degisio switch to their products

themselves and partly they are forced to do soheyfinancer when it terminates
reimbursement of the drug, after which the requeemfor prescriptions is only a

constraint on demand for the manufacturer (Stitegbdor [2002])

% FEMCG: fast-moving consumer goads
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The products originally intended for the OTC markgt their manufacturers form a
separate category all along. They include vitamangl multivitamins, a number of
lifestyle drugs, cold remedies and other ‘harmlgsgparations. Those products spend
their entire life-cycles in the OTC market, so theguire different strategic decisions.
Although they may be the result of original develgmt or they may be generic, the
distinction is negligible due to the very small rhen of OTC originals.

So the decision variable ‘prescription-ontgrsusover-the-counter’ can be integrated
into the ‘originalversusgeneric’ decision variable bgonsidering the target market of
the product when it is first introduced to be theategic decision variableand we

interpret switches to the OTC category as spedaitp along the life-cycles of products
that require special consideration. The strateg@sion variable resulting from merging

the two criteria now has three values. A drug may b

= an original, prescription-only (ORX) medicine whiers first introduced, or
» ageneric, prescription-only (GRX) medicine wheis itirst introduced, or
= an OTC drug when it is first introduced, in whicase the originalersusgeneric

distinction is insignificant.

This restriction introduces some distortion as @moves the distinction between
originals and generics within the OTC categorynaggnificant. The level of distortion is

likely to be acceptable, as the entry of new oaburugs is extremely rare in the OTC
market. It is a further advantage of merging the wviteria that the categories thus
obtained match the practice of market analysesstattstics well, as there, the original
and generic segments are only interpreted withesgiption-only drugs while OTC

products are handled separately, in the FMCG cagedde resulting strategy models
are shown irFigure 6.
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Figure 6: Strategy models in the pharmaceuticduistry
We should also note that the literature containsiraber of other categorisation models
as well. For instance Erzsébet Czakd in her disgent identified all four quadrants of a

matrix with the above dimensions as separate gicateodels (Czakdé [2000]).

The strategy models of pharmaceutical companiefononto those three basic models.

Appendix 2will add two important provisions to this.
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4. Analytical model and methodology

The last two chapters have analysed the most imporfeatures of resource
management and the pharmaceutical industry separbitehe present chapter, building
on the previous ones, | shall establish the arwalytmodel for the empirical study,
present the research questions and hypothesedlass\iee research method that | have

used.

4.1 Analytical model

The analytical model for the empirical study is dzh®n a detailed description of the
process of developing, manufacturing and marketihgiedicines, which, in effect, is
thevalue chainof the pharmaceutical industry. The value chaithéstotality of ‘paths’
that the products of pharmaceutical companies ltr@eag during their life-cycles, and
during which they consume various resources. Isisbs of a number of subprocesses
and those subprocesses require different resourbesgeneral form of the value chain

is shown inFigure 7.

> Management and support processes >

Dru Dru Dru Inbound Sales and
J g g e Production Marketing outbound
research development approval logistics logistics

Figure 7: The general pharmaceutical industry \eatihain

4.1.1 Specific value chains

This generalized value chain does not take intmwaac the significant differences
between the strategy models identifiedSiection 3.4and hence it has limited analytical
utility. Instead, the general value chain needd¢odifferentiated so as to allocate
specific value chains to each strategy model. Peeiic value chains need to be a great

deal more detailed.
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The strategy models defined in Chapter 3, whicHl skgquire separate specific value
chains, were as follows:

= Original prescription-only (ORX) segment (and vadinain)

= Generic prescription-only (GRX) segment (and valoain)

= OTC segment (and value chain, with respect to firgtket entry)

The various phases of the value chains exhibitcedigi different characteristics. The
decisions made in the early phases may determénsctbpe of action in later phases, i.e.
they may cause path dependence. Changing an aldeadioped synthesis pathway, for
instance, may result in disproportionate costsrodpction technology, regulatory and
documentation costs. The ratios of controllable amacontrollable costs and
expenditures also vary (Coenenberg [2003]), alonity whe degree of technological
determination of processes. The use of computenmebtbcular design methods, for
instance, may represent a significant item of fixedts, but it can reduce the costs of
other capacities. The value chains also differhia mumbers of individual professions
and organisational units they involve. Molecule iges for instance, is purely a
pharmaceutical research task, but the later stafedinical trials involve doctors,

pharmacists, healthcare economists and marketegjasts working in cooperation.

4.1.2 Three main groups of resource management tool s

Based on the above considerations, resource maeagean be provided using various
solutions in the individual phases of the valueirmhal conjecture that it is helpful to
distinguish thescientific and technological solutiongssociated with basic process
technologies, thevork organisation solutionshat aim to improve coordination and
communication within the organisation and the dteddusiness tool|swvhich consist of

performance management and marketing techniques.

Under scientific and technological solutionkjnclude all instruments and processes
that act on the fundamental processes and thenelhyemce the logic and the
procedures of pharmaceutical research and develupriidey largely consist of
scientific and/or engineering knowledge, or its laggtion, and are often embodied in

technological innovation. New computer processesy rmethods of analytical
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chemistry or the pharmaceutical application of é@bnology are all examples of

scientific and technological solutions.

| understandvork organisation solutionas referring to organisational interventions
aimed at increasing efficiency through improvingobnation and communication
within the organisation. They include the structuaad person-oriented tools of
coordination documented in management theory (sedebak [2006]). The creation
of projects extending across several organisatiomnds, the division of a process
consisting of sequential stages into blocks ofddkkt can be performed in parallel, or
the conscious and enforced improvement of commtiaitebetween the persons

concerned are all examples of work organisationtgwis.

Business toolare the management procedures and methodologtesith&o increase
efficiency through the cycle of planning, settingjextives, subdividing objectives,
cost calculation, performance measurement and npeafice evaluation. Process cost
calculation, net present value calculation andfplot analyses are examples. In a
specifically pharmaceutical context | also inclutEre the forward-looking planning
tools such as marketing analyses and healthcar@etos analyses whose objective
Is to estimate the future profitability, marketrattion and acceptable price level of
products. So the category of business tools insluttee methodologies called
performance management tools as well as those knasvmarketing tools in

management science.

4.1.3 Different perceived relevance of resource man  agement tools

We may also assume that — while, due to its mastiglinary character, resource
management is a common feature of all strategic etsod the relevance of the
individual resource management tools as perceiwedhb decision-makers who use
them varies between the individual strategic maod@isperceived relevanceve mean

the opinions of managers concerning the closenketisecconnection between use of a
particular tool and the achievement of strategicaathge. | shall consider a particular
resource management tool to be relevant if, iroffimion of the managers who use it (or
those supervising its use), it is of critical imamrce for achieving strategic competitive

advantage for pharmaceutical companies.
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At a high level of abstraction we can assume thany strategy model, the perceived

relevanceof a resource management tool is dependent oroHosving factors:

* its intrinsic potential i.e., more specifically the relative resourcesnsity of the
section of the value chain in which it is useddtieke to other sections of the value
chain); the extent to which it will be able tafluencethe resources (in scope or
depth) consumed in the section concerned; andstia#egic advantagehat the
company may gain through this;

» the practical utility of itamplementationi.e. the level of organizational adaptation
that it requires, the methodological and IT backgiab it needs, and the degree of
support it can expect from the organization on tbha&sis of sociocultural

characteristics.

The perceived relevance of a resource-managemanit fto decision-makers is
proportional ¢eteris paribup to its potential and the probability of succebsfu
implementation. All of those considerations are swarized in a model irfrigure 8

which thereby also depicts the analytical frameworikthe empirical study:

Sections of the value chain

E’)ils:urce management I:l I:l l:’ . l:’ I:l I:l l:’

= Scientific and tehcnological solutions I

= Organizational solutions

Perceived relevance of
resource management

= Business tools

tools
Potential X Implementability
» Relative resource- « Degree of required
intensity of the value organizational adaptation
chain section * Methodological and IT
* Proportion of costs open background
to adjustment (scope, » Sociocultural alignment

depth)
» Degree of gaining
strategic advantage

Figure 8: Analytical model for resource managemarthe pharmaceutical industry
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During the empirical research — when it comes &ahalysis of the perceived relevance
of individual resource management tools — | shialeast attempt to separate potential
and implementability. Deeper factors will be prdasenwherever the research yielded
special results concerning them. In this respbetanalytical model has been simplified
somewhat relative to the draft dissertation, beeathe majority of my interview
subjects were unable to interpret the multi-leeeinplex analytical framework that |

described initially.

4.1.4  Exclusion of the OTC strategy model

My dissertation does not cover the OTC strategidehoOne of the reasons for that is
based on the reviews of my draft dissertation i$ wi@ar that, due to the complexity of
the subject, my research had to be structured snpliBed. The other reason is the
strict limitation on length, which does not alloweno include detailed reviews of all
three of the business models. Eliminating the OTQdeh appears to be the “least
painful” simplification option: that model tends ®&xhibit the characteristics of the
market of consumer goods in general which are d@timented in the literature, so the
added value of my research would have been smtiére, anyway. There exist a
number of previous research papers concerning @ odel as well, and the sample
available in Hungary is also sufficient, so | caraintend to add an analysis of that

model to my study in the near future in order lictfie gap.

However, for the sake of completeness | shall alswvide a description of the value
chain of the OTC model as well, as it was alreadjuded in my draft dissertation.
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4.2 Specific value chains of the analysed strategy

4.2.1 Specific value chain of the original prescrip

models

tion-only (ORX) strategy model

The specific value chain for the original presadptonly (ORX) strategy model is

shown inFigure 9
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' .
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Figure 9: Specific value chain for the originalgscription-only (ORX) strategy model

The life-cycle of a bioactive molecule begins whte development idea (demand)

arises. The idea may come from the company’s resees through intuition or previous

experience, but more recently, the purposeful geaiwer of ideas has become the norm,

which means thatarget proteins are sought. The decision may be made témpt

producing the compound envisaged using traditiom@hosynthesis. If that path is opted

for, in many cases — albeit not always, and espgciat always to the same depth — a

feasibility study is performed. If the outlook iavburable, a systematic trial-and-error
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search is launched on the basis of a scientifiothgsis to ‘produce’ a lead, preferably
with a low molecular weight. This is a very slowdatostly process, a single researcher
cannot synthesize more than a hundred compoundsygmr (including analysis,
validation and the optimisation of the molecul¢)isldifficult to establish the period of
time required for molecular synthesis because #gnining and the end ofdiscovery
are difficult to define exactly (Sweeny [2002] p.9he costs amount to some ten to
twenty percent of the total research and developrbadget — sources differ on this
point (Gassmann et al. [2008], DiMasi et al. [200%weeny [2002], Thomke-
Kuemmerle [2002], Bhalay [1999]).

The method of reviewing compound librarieseated previouslysing combinatorial
chemistry methods to find compounds that matchddaeelopment idea is a significant
advance and can go ahead in parallel with the apoay@edure. The review is followed
by the decision to initiate the development andttlrgeted, high-throughput screening
of the compound library in the interest of selegtinlead. The leads selected through the
screening are validated and optimised, then — & tesults of the validation are
favourable — all of their physical, biological astlemical properties are mapped and
documented in detail, including the contaminatibattoccurs as a result of the process
of synthesis. Subsequently, the lead is prepanegréxlinical trials (Sloan-Slieh [2007],
Mullin [2003], Sweeny [2002], Thomke-Kuemmerle [2)0Furka [2000]).

Three things need to be added at this point:

«  Firstly, the lead envisaged — which is effectivetbe target — is not necessarilgiagle compound.
The notions of researchers often only outline theraximate structure of the molecule, the location
and position of functional groups and the arranggroébonds etc. A number of different compounds
may have the properties sought. In most casesh#rapeutic effect is only suspected, it is todyear
to select a specific indication. That is why resbgsrogrammes often start with a very large number
of leads, whose majority proves unsuitable durimg preclinical tests. On average, only one in ten
molecules pass the first screening, the computkr{ze silico) experiments (Thomke-Kuemmerle
[2002]).

e Screening is usually performed onpeeviously createccompound library. The creation of a new
compound library for the purposes of a developnmm@niject is rare — companies characteristically
have libraries of several million compounds, whirk the repositories of the best part of theirittac
knowledge’, and it is those libraries that theyiegw more or less regularly, seeking development

opportunities. The main methods for extending tHimaries are the ‘re-entry’ of molecules selected
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through screening after optimisation and a systensatidy of the flora and fauna (Sweeny [2002]
p.9).

e The research concerning molecular targets — tamgpéeins — is exceptionally important in relatian t
the discovery of new drugs. They are also highkouece-intensive, but they constitute one of the
springboards for pharmaceutical innovation. The piragpof a new target protein takes two and a half
years on average, while its costs amount to sorae gercent of the total cost of the associated

pharmaceutical development project (Sweeny [200&)] p

At that point, the compound enters the second,lipieal phase of pharmaceutical
development (Gachalyi [1992] p.155). Preclinica@lsr commence by using computer
models to perform toxicity, efficacy and kineti¢asility) trials. This process is calléal
silico trials, which filters out ninety percent of the gomand$® (Sloan-Slieh [2007],
Curry [2002] p.61, Thomke-Kuemmerle [2002] p.6ZP)e next step consists of vitro
trials conducted in a laboratory setting on orgaepgrations and tissue cultures. The
objective of this is to filter out molecules thaedoxic or ineffectual in a human body.
By the end of thén vitro trials, ninety-eight percent of the leads that esdeghem are
dropped — only some two percent are suitableiforvivo animal trials (Thomke-
Kuemmerle [2002], Gachalyi [1992]). The compourttit ppass than silico andin vitro

stages are usually patented prior to the commenaenh@nimal trials.

The primary purpose of animal trials, which are thbject of ethical debate, is to
establish the toxicity profile of the bioactive raolle. Although it is only possible to
convert the results of animal trials to resultslaaple to human beings using special
conversion tables, they are indispensable in adil@nprove the safety of clinical tests.
In the course oin vivotrials, the acute (immediate), subchronic (oveew fveeks) and
chronic (longer term) toxicity of the compound isalysed and the drugapproximate
lethal dose(ADL) is determined. The stability of the molecule also tested and
carcinogenicand mutagenicproperties are also tested for along with any eéffat
fertility or developing embryos. The latter areledlthefertility and teratologytrials
(Sweeny [2002] pp.4-5, Gachalyi [1992] pp.156-164).

The preclinical trials regulated by GLRs@od Laboratory Practice constitute the
longest phase of pharmaceutical development. Theyewtend to five or six years and

4 Computer software provides information about tkeeeted toxicity and efficacy of a compound based
on the data and behaviour of known compounds agsigdchemical laws.
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their costs represent some ten-twelve percent eftoial research and development
budget (EFPIA [2008], Sweeny [2002]). The most tooasuming trials are the
carcinogenicity trials, as the test animals neeldetanonitored to the ends of their lives,
which may take 18 to 30 months depending on theispeof animal used (Gachalyi
[1992] p.164).

It is expedient to define the form of administratiand the formulation of the drug for
human therapy in parallel with the preclinical $esThis is required because the
excipients also influence the bioavailability oétbompound, and if they are only added
to the active ingredient later, this my renderghevious test results useless. The form of
administration is usually determined by the phamkatetic properties of the drug, but
modes that are easy to manufacture, formulate,gugcknd store should be aimed for as
far as possible. After the formulation is deterndindut still in parallel with the
preclinical trials, the development of the drug’amafacturing technology begins to be
developed and the choice of the production sital$® made in accordance with the
results of the life-cycle analyses prepared by metamg (Henry [2002], Gachalyi [1992]
p.155). The associated costs, including the estabient of the system of quality
management requirements, can reach eight to niesept of the total research and
development budget (EFPIA [2008], DiMasi et al.}3i).

Developing the production technology is not a @rsfep process. Until clinical trials actually peahat
the drug is efficacious and would go into productiscaling up i.e. developing the laboratory path of
synthesis to meet the requirements of industrialdpction, is not worth investing in. Therefore the
objective of the work in process chemistry thatetalplace in parallel with the preclinical trialstcs
establish a technology that is suitable for indakuise, but it does not necessarily have to bémapt
consistent with batch sizes and finalized. It feirgher task of process chemistry to develop thed\dical
techniques to be used by quality control in ordeegstablish the purity, contamination profile andyet

parameter compliance of the finished products (N2g93]).

The last twelve to eighteen months of the predihiphase is taken up with the
finalization of the trial documentation and theidasof the human trials. If the company
undertaking the development finds the precliniesuifts promising, it will submit an

application for a permit to conduct clinical tridtsthe drugs administration. That is the
so-called INDA [nvestigational new drug applicatipnUntil a response is received,

human trials are strictly prohibitedlipical hold, Woodcock [1997]).
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About half the compounds that enter the preclinptzse reach clinical trials (see e.g.
Nesbitt [2006], Robinson-Cook [2005]). In the fiygtase of the clinical trials, the so-
calledhuman phase | trialsthe drug’s tolerability and pharmacokinetic pndigs are
tested (ADME -absorption, distribution, metabolism, excrefioResearchers attempt to
determine the dose that the human organism carwtitkeut damage. First of all, they
test the drug’s accumulation, administering indrggasloses to the participants (phase
I/a, ascending dogethen longer-term kinetic properties are mapgathge I/bmultiple
dosg. During that phase, the drug is administeredi@ntical or almost constant doses at
a lower frequency. If possible, the pharmacodynapnaperties of the drug are also
monitored (Gassmann et al. [2008], Thomke-Kuemm§g@02], Vogelson [2001c],
Gachalyi [1992], Javor [1985]).

Phase | trials are conducted using a small numb&rtq 24 people) ofiealthypaid volunteer subjects
allocated to the groups in a randomised fashioocortrol group on placebo is uses all the way thihathg
observation. The trials can be single blind or @fvequently) double blind tests. In the formeresasis
only the subjects that do not know whether theygatting placebo or not, while in the latter cabe,
doctors treating them do not know, either. Thesastr which may only be conducted at accredited
facilities, may only use healthy male subjects -m&o and people with health disorders are only addhit

if other subjects are not suitable for the trimisdthical or biological reasofisThe ‘active part’ of phase |
(the course of drugs itself) is completed in twotlioee weeks, but the evaluation of results and the
preparation of documentation may take 18 to 24 hwr({Robinson-Cook [2005], Watkins [2002],
Vogelson [2001b], Gachalyi [1992]).

During human phase Il trialsthe drug is tested on a medium-size groupadients The
objective is to test for tolerance and efficacyluding the determination of the optimal
dose, the documentation of pharmacokinetic proggedind the monitoring of additional
medical conditions and side-effetsThe exact indication of the drug, i.e. the exact
disease or pathologies that the drug is recommefmledeed also be determined in
phase Il at the latest. The sizes, increments eguéncy of doses in this phase are
defined as a function of phase | results (RobinSonk [2005], Gachalyi [1992], Javor
[1985]).

% E.g. cancer drugs with a strong chemotherapefféicteor gynaecological products, etc.

% Regardless of whether it is due to an additionatlical condition or a side effect, an unfavourable
reaction to the drug is initially considered to dreadverse evenfAE), then, once the link between the
drug and the adverse event is established, itclagsified as amadverse drug reactiofADR; see e.g.
Robinson-Cook [2005]).
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The structure of phase Il trials is similar to tbétphase | trials. They also require around twargebut
they are somewhat less strictly regulated and neapdrformed in more locations. The participants are
patients who do not need to be paid, which redtivescost of these trials. On the other hand, carss
increased by the large number of participants hadarge number of tests that need to be perforded.
result, in many cases, so-callptdiot phase Il trialsare conducted with a small group of patients (9-12
people) in order to clarify whether there is anynpan trying the drug on a larger group of (100820
patients (Watkins [2002], Gachalyi [1992]).

In the last phase of the clinical trials, the mualntrehuman phase Il trialsthe drug is
tested on large groups of patients around the wdtié primary objective is to establish
therapeutic efficacy for a specific group of dissgsbut the indication may also be
adjusted, side-effects are screened, the effectadditional medical conditions is
clarified and the documentation required for registn is also prepared during this
period (Robinson-Cook [2005], Gachalyi [1992], JaM®85]).

During phase Ill, which may take as much as threkahalf years and consumes tremendous resources,
the effects of the drug are compared against tedsamilar drugs already in the market as well, and
preparation for promoting the product also bedimsheory, phase il trials do not need to be caned at
specialized institutions, but having reputable icBnparticipate lends authority to the trials. Rwharal
consistency is a fundamental requirement. The nurobgarticipating patients almost always exceeds
five hundred but can be as high as several thouaaddhere have been examples of trials in whieh th
number of participants reached thirteen thousame Jubjects are divided into groups using stagiktic
methods, and the results are also analysed ifablibn (Watkins [2002], Peck [1997]).

Each of the human phases require a separate p@iinical trials are regulated by GCBgod Clinical
Practice (see e.g. Robinson-Cook [2005]). Since 1990,reffbave been made within the framework of
the ICH (nternational Conference on Harmonizatjoto standardize the American, European and
Japanese GCPs and to prevent multiple applicatlmutsin most countries of the world, ‘administrativ
protectionism’ is still strong (Orban [2003] p.8®jblack [1997], Woodcock [1997]). At least forty
percent of the costs of developing a new drug enspluring the sixty-eight months that clinicahtsi
require on average, which means that both in atesstdums and proportionally, clinical testing i tmost
expensive phase of pharmaceutical development @& [ZPI08], DiMasi et al. [2003], Sweeny [2002]).

Once the clinical trials are completed, the docuat@m of the drug, which may exceed
a hundred thousand pages and which contains adwigence collected and inferences

drawn during the multi-centre studies, is compil€de documentation, presented in a
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strictly regulated format, is submitted to the sdgition authority, which makes a
decision to approve or reject the application fegistration on the basis of the test
results, the compliance of the documentation aedvlidity of the statistical methods
applied (Robinson-Cook [2005], Vogelson [2001c],clPg1997] p.163, Versteegh
[1997] p.155). In parallel with the registratioropess — provided there is no significant
risk of rejection — the companies begin to dissat@rhe scientific results of the clinical

trials to a wider audience.

In general, original manufacturers do not takerible of having their molecules ‘failed’
by the drug registration authority, so they do enzn try to register any compounds that
performed inconsistently or unsuccessfully in theical phase. Some seventy to ninety
percent of drugs that reach the clinical phase iine¢tfate; forty percent are dropped in
the last one, phase Il (Sweeny [2002] p.6, Thotdkemmerle [2002] p.622).

Of all the phases of the development process,ghgtt of the registration procedure
shows the greatest variation: in recent yearsyéraged at 18-19 months, but some
drugs have been registered in 6 months while otkeisa hundred and fourteen months
to be granted approval. The cost of registratiofbisnillion dollars on average, i.e. 3 to
5 percent of the total cost of development (RobmrSook [2005], Salvage [2002],
Watkins [2002], Cool-Rdller-Leleux [1999], Findld®99). In relation to the registration
procedure, as a closing part of the clinical triddsef bioequivalence trials may be
conducted using healthy volunteers in order to stimwthe drug as used for the trials is
completely identical to that going into producti@weeny [2002]).

Once registration is approved, the product can deufactured and sold. The first phase
of production is inbound logistics, i.e. the prcament, delivery and storage of the
materials required for production that the compédogs not produce itself. Due to the
strict quality management requirements, pharmacaluthanufacturers usually purchase

their raw materials and supplementary materials fpgrmanent partners.

The first phase of actual production is the manufatg of the active ingredient using
the multi-step synthesis process that the techicdbgngineers probably developed in
parallel with the preclinical tests. The numberstéps required to produce an active

ingredient varies between ‘many’ and ‘very manyhefe are production paths
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consisting of thirty to fifty steps that take sealemonths to complete, and the
complexity of the technology involved is only likdio increase as the complexity of the
drug compounds themselves grows. Excipients aresanixith the active ingredient
during the formulation phase, and the preparat®ofbiought to its final shape’ using
automatic production lines. The medications conoiffgthe production lines are then
packaged and delivered to a finished product waredowhich is often away from the
production plant. Wholesalers take delivery of goeds at those warehouses.

Drugs are manufactured in so-called batches. lecefbatches are predetermined quantities of specif
drugs to be manufactured at the same time. Thagtheis determined on the basis of technological,
quality management and operational efficiency. Basccover the entire technological process, thay ca
only be interrupted after the active ingredientpi®duced, before formulation. Batches need to be
documented all along — in the case of a technadd@imcess that converts five tonnes of raw mdteta

a few kilograms of finished product, this may easimount to several thousand pages.

The entire manufacturing process is subject toeextty strict GMP Good Manufacturing Practige
regulations that contain detailed provisions conicgy suppliers, the raw materials obtained fronmthe
their storage, transportation, manufacture, thehinas used for manufacture, manufacturing facdjtie
batches, formulation, packaging, the storage a$liied products and the responsibilities associaiéd

all those items (in Hungary, Decree no. 44/20051X) of the Ministry of Health). The GMP prescibe
continuous and detailed documentation and maxipatadional discipline, which makes it unprofitatde
introduce any small changes to the technologicatgss. The costs associated with the GMP amount to

about a quarter of athanufacturingcosts (Rosenberg-Weiss [2002]).

Reviewing the length of the phases of developmettanspires that twelve to fifteen

years pass from the commencement of developmeihthmdrug enters the market (see
e.g. EFPIA [2008]). When the drug begins to recatsedevelopment costs along with
those of the failed molecules, about two-thirdshef patent protection period is likely to
have expired already. As a result, the drug need tpromoted as quickly as possible,
and this requires active marketing work. In thegiol prescription-only market,

marketing has a double function: on the one hani product-specific and needs to
show that the product is effective, needs to puddidgts advantages and promote it
towards the prescribing doctors while also managiigting patents. On the other hand,
marketing also makes an increasing contributiotheocommercial success of original
pharmaceutical companies, and it merges with basirgevelopment and strategic

communication. In this sense, the establishmensnaboth cooperation with clinical
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research organizations, successful advocacy intiagigns with the financer, improving
the confidence of patients in the drug and ideimgyany gaps in the market that could
be filled with drugs are all marketing tasks aslste e.g. Calfee [2002], Harms et al.
[2002], Szaboné [1997]).

In relation to marketing work, | should also mentithe clinical trials which are

conducted after the drug has been introduced dmartarket. The costs of such trials
are often accounted for as research and developowsts and amount to about 12
percent (EFPIA [2008], Nesbitt [2006]). Commergiahailable drugs may undergo two

types of tests:

* The purpose ohuman phase IV triaJswhich are closer to authority supervision
(pharmacovigilance) is to extend knowledge abowt dnug, to collect data, to
explore rare co-administration effects and sideaff, to seek further indications
and markets, to refine administration methods andromote the drug (Robinson-
Cook [2005], Laporte-Rawlins [1999], Woosley [1997Phase IV trials are
conducted on volunteers, with the manufacturer igimog the drug. The
manufacturer also develops the test protocol arhiisled to control and influence
the tests within the limits prescribed by legigiati

* The purpose opostmarketing (non-interventional) testwhich are more distant
from pharmacovigilance, is similar, but they arerenmarketing-oriented. In those,
the manufacturer may not influence the treatmeatesgy and product choice, or the
compliance of the participants. Patients finan@rtbwn drugs, and the companies
are primarily trying to secure the interest of gaticipating doctors. Postmarketing

trials are only subject to a registration requiratr®&obinson-Cook [2005]).

During the term of patent protection, marketinghe# drug is continuously focussed on
using branding and other tools to pre-empt conipatitom generic products. When the
patent is about to expire, the role of marketingdmees even more important and legal
elements are also added: original manufacturerseusgy patent litigation opportunity

they can to extend the market monopoly of theidpots for a time (see e.g. Findlay
[1999] pp.229-231). After the generic products adeuws, marketing takes care of the
remaining life-cycle of the original product, maiirts contact with subscribing doctors,

manages the advertising strategy and seeks possiiplertunities for developing the
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product further. It also has the task of liasingfmihe regulatory authorities and — if the
possibility arises — optimising the timing of theg@uct’s switch to the OTC market (see
e.g. Hollenbeak [1999], Streitné [1999]).

4.2.2  Specific value chain of the generic prescript  ion-only (GRX) strategy model

The strategy of generic pharmaceutical manufadugebased on ‘copying’ molecules
that have already been developed. This strategyehmatses the phase sérendipity
that characterizes basic research in originalsthenother hand, the physico-chemical
properties of the drug molecules to be reproducedaagely known thanks to the tests
of the original compound. So the value chain of @trategy model is much shorter in
time: the very complex development and registratpirase characterizing original
manufacturers is practically omitted (Findlay [1P9229). That simpler value chain is
indicated inFigure 10below:
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Figure 10: Specific value chain for the generieguription-only (GRX) strategy model

Logically, the value chain of generic manufactuieds® begins with a development idea,

but its nature is completely different: generic @amies continuously monitor the
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originals whose patents are about to expire anceslearch into technological and other
documentation about such drugs. They attempt tdym® the products whose patents
are about to expire using a process that the @tginhad not patented but which is
suitable for industrial synthesis. Developmentha production technology also includes

the establishment of production standards and norms

If the alternative synthesis path is successfel rédsearch and development phase, which
lasts twelve to twenty-four months, is completetinited preclinical and clinical trials
follow. They are only required in the case of stlechsupergenerics, which contain
some additional value, usually a difference in #wive ingredient relative to the
original molecule. If the generic drug does nofatifrom the original or only differs in

its excipients, it is sufficient to prove the bio@ealence of the drifg (Rouhi [2002a],
Rouhi [2002b], Findlay [1999], Boruzs [1999]).

Bioequivalence tests are usually completed in 18240 months. The documents
certifying equivalence and compliance with manufeog requirements are submitted
to the authority that will register the drugbpreviated new drug applicatichANDA).
Registration takes roughly the same period of tiou,it may vary as a function of the
number of repeated trials prescribed or additialmamluments requested by the authority
(Mossalios et al. [2004], Findlay [1999] p.229). tmost cases, the period of time
required for registration depends primarily on wWieetthe originator sues the generic
company for patent infringement. If the generic ofanturer submits the registration
application denying patent infringement or contesgtihe patent, a lawsuit is inevitable
and this results in an automatic suspension ofdfestration procedure (see e.g. Rouhi
[2002a])).

Generic manufacturers aim to have their productetdilers on the day the patent
expires. In practice, they do not always succeed th litigation and protracted
preparation for manufacture (Hollis [2002], RouBD02a], Hermann-Harnett [2001]).
The development and market introduction of a gendgmig takes three to five years on
average and only costs one or two million doll&swever, due to the risk of lengthy
litigation, generic manufacturers often begin tet@reparatory steps seven years before
the planned date of market introduction (Findla§99]).
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Once the generic is registered, it can be soltdearket. The manufacture of generics
is also subject to the norms and provisions of GV procurement of raw materials,
the production of active ingredients and formuladeags, packaging and delivery are all
performed identically to originals, with the exdeptthat generic manufacturers often
procure their active ingredients from suppliersargély companies in the fine chemical
industry (Decree no. 44/2005. (X. 19.) of the Humaya Ministry of Health, Mullin
[2003], McCoy [2002], Rouhi [2002b]).

In branded prescription markets, the launch of geseis preceded by intensive
marketing work. The acceptance of generic produrcisacreasing all the time, in fact

they are given preferential treatment by publiaficers on account of their lower prices
and the resultant reduction in public spending (84&tiss et al. [2004]), yet they still

face a number of prejudices. Therefore the mairativie of generic marketing is to

show that the product is not only identical withe tloriginal in accordance with

regulatory criteria, but it is actually identical every respect, while being offered for a
better price (Rouhi [2002a], West [2002]).

Once the position of the product has been estadisthe focus of generic marketing
shifts. Its task from then onwards is to extendlifieecycle of the drug as far as possible.
Unlike originals, whose profit is made during theays of patent protection, the profit on
generic drugs is distributed along the productdiele. Naturally, a switch to the OTC

market is also an option for generics.

4.3 Presentation of the research questions and hypo  theses

In my dissertation | study the solutions that phaceutical companies use in order to
improve efficiency in the original prescription grlORX) and the generic prescription
only (GRX) segments, along with their perceiveedvahce. | have revised the questions
and hypotheses to be used as the basis of ressigmficantly on the basis of the
criticisms of my draft dissertation that rightfullgbjected to the trivial or construed
character of some of my hypotheses. As a resultjmber of the general statements

" In Figure 1Q a dotted line indicates that preclinical andictntrials are not always required.
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concerning the complexity of resource managemeitiienpharmaceutical industry and
the large variety of tools in use no longer ap@eaong the hypotheses. | now see those
theses as starting points on which deeper and mEeeific research questions and

hypotheses can be constructed.

4.3.1 The first research question: the specific too  Isin use

Accordingly, myfirst research questiononcerns the specific solutions within the three
categories of resource-management tools that pdatad (scientific and technological
solutions, work organisation solutions, businesdsjothat are actually used to improve
the efficiency of companies in the original and g@mpharmaceutical industries. This is
an exploratory research question that has no ettpliormulated hypothesis linked to it.
However, | could alreadgonjecturebefore performing the research that scientific and
technological solutions would largely focus on &eding the pharmaceutical
development process and eliminating risks in gooake,t while work organisation
solutions would be aimed at achieving more fluesdperation between organisational
units with varying attitudes and competencies ansirtess tools would largely consist

of long-term and medium-term analyses.

Resource management

Scientific and

technological Work organizational

Business tools

; solutions
solutions
2 2 ? 2 2 2
2 2 ? 2 2 2

Figure 11: Resource management solutions in tlagrphceutical industry

(The question-marks stand for the specific toolseddentified during the empirical study.)
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4.3.2 Second research question: the perceived relev  ance of the various tools

My second research questiconcerns how the perceived relevance of the indalid
resource-management tools in use compaparatelyin the original prescription only
(ORX) and the generic prescription only (GRX) vatitrains. This research question
Is aimed at achieving the best possible understgnali the roles and the importance
of the tools that can be used in the two businesgemwithin the individual business
models The research question is aimed at establishiagénceived relevance of the
tools in use, so what | am after is how much sigaifce the executives and specialists

concerned attribute to the individual tools andiSohs.

This research question has three explicitly fornadanypothesis linked to it. The first
one concerns the preclinical phase of the origprakcription only and the generic
prescription only value chains and consists of dbejecture that in that phase — in
both models — scientific and technological solutigatay a more important role than
either work organisation or business tools. Theollygsis is based, firstly, on the fact
that it is in the preclinical phase that uncertaicbncerning the future of the
compound to be developed into a drug is the greaesresource allocation will be
necessarily based on pharmacological, pharmacoichentonsiderations. So,
according to my assumption, at that stage the asstwethe questionwhat shall we
work on? are the definitive ones. Secondly, the decisioragle during that period ma
determine the entire subsequent process of phautiealedevelopment, so particular
attention is focussed on making the right technicedgdecisions. The second part of
the hypothesis reflects the fact that, presumatiig, coordination of the various
professions involved and the acceleration of wagkinocesses are already important
challenges for management in the preclinical phaserefore | assumed that the
executives of pharmaceutical companies would atgeater importance to those
solutions than to business tools.
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| have formulated Hypothesis H1 as follows:

H1. In the preclinical phase of the value chaingestific and technological solutions
have the greatest perceived relevance, with wogamisation tools in second place and

business tools coming last.

The second hypothesis concerns the clinical phdlseconjecture here is that the
significance of scientific and technological satus decrease, which is related to the
path dependency | have mentioned above. In parabsipect the perceived relevance
of work organisation solutions to increase, as tiwdlyallow the time and resources
required for the clinical tests to be reduced. Adow to my hypothesis, the role of
business tools will also be enlarged, primarilyhatihe aim of ensuring that clinical
trials and the licensing procedure are only carriecbugh in the case of truly
marketable molecules (i.e. those that meet exidigathcare demand and which are
also financially profitable), both in the case oigomal and generic compounds. The
dominance of the question of “what should we workK?ois eclipsed by these
questions: Should we really work with it?and “How can we accelerate it?

Accordingly, my Hypothesis H2 is as follows:

H2. In the clinical phase of the value chains, pesceived relevance of scientific and
technological solutions decreases while that ofknanganisation solutions and business

tools increases.

The third related hypothesis concerns the peridti®ivalue chain that is subsequent to
the placement of the drug on the market (i.e. iime tafter a licence is issued for the
drug). My conjecture there is that business tostaime the dominant role in relation to
both scientific and technological solutions and kvorganisation solutions. By that

time, the fundamental processes of manufacturinysatiing the drug are established
and entrenched, but with the accumulation of maeketerience, the number of points

of intervention for business tools increases. Adowly:

H3. After going to market, business tools assurmetiminant role in both value chains.
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4.3.3 Third research question: differences between the original prescription only and

the generic prescription only business models

My third research questioooncerns the comparison of the original prescnipbaly
(ORX) and the generic prescription only (GRX) besi®& models. As the two business
models differ in terms of temporal scope, risk#@kiand resource-intensity, the
relevance of the resource-management tools caneserped to be different as well. It
is possible that a particular resource managenoehht a high perceived relevance in
a particular phase of the specific value chainhef generic prescription only (GRX)
strategic model, for instance because the relatgeurce-intensity of that phase is
high within the context of the entire generic prggon only value chain. However,
the same tool may have only medium or minor relegan the original prescription
only model, in which the relative resource-intepsif the value chain phase in
guestion is much lower. So we can assume that ¢necjved relevance of various

resource-management tools differs in the two gjratmodels | am examining.

Therefore a comparison of the two business moggleas to be justified. Due to the
above considerations, my conjecture is that sdierand technological solutions and
work organisation solutions will have lower perasvrelevance in the generic
prescription only (GRX) business model than in dhiginal prescription only (ORX)

model. The background behind that may be more nabelgrath-dependency, less
technological uncertainty, smaller size of orgatmise, the omission of some tasks

altogether, and the lower number of professionslired. Accordingly:

H4. In the generic prescription only (GRX) businessdel, the perceived relevance of
business tools lags behind that of scientific amdhhological solutions and work
organisation solutions to a lesser extent thanha original prescription only (ORX)

model.

Finally, 1 also conjecture an additional differenisetween the generic prescription
only (GRX) and the original prescription only (ORKusiness models to the effect
that in the GRX model, resource management afteketiag of the product will be

proportionally more significant than in the ORX nebddSo, in other words, my

assumption is that while in the ORX model, the scap action available after
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marketing is largely already determined before gdim market, in the GRX model
this is not necessarily the case. The reasonshidrdre assumed to be lower path
dependency and greater strategic flexibility. | dndermulated this as a hypothesis as

follows:

H5. Resource management after the product is plateédde market is more significant
in the generic prescription only (GRX) business ehdldan in the original prescription
only (ORX) model.

The research questions and the associated sumiyoyhieses are provided irable
3 below, which is a repetition dfable 1from Chapter 1

Research question Summary hypothesis
1. What are the solutions This research question is aimed at gathering infaron, so it
available for increasing does not have any corresponding summary hypotheses

efficiency in the various sections
of the original prescription only
(ORX) and generic prescription
only (GRX) value chains?

2. What is the relative H1. In the preclinical phase of the value chaingrtific and
(perceived) relevance of those technological solutions have the greatest percaigkyance,
solutions along the individual with work organisation tools in second place ansiitess tools
value chains? coming last.

H2. In the clinical phase of the value chains,pgheceived
relevance of scientific and technological solutidesreases
while that of work organisation solutions and besmtools
increases.

H3. After going to market, business tools assuraedttminant
role in both value chains.

3. What are the main differences | H4: In the generic prescription only (GRX) businessdel, the
between the resource- perceived relevance of business tools lags behizidatf scientific
management tools used in the and technological solutions and work organisatimotfons to a
original prescription only (ORX) | lesser extent than in the original prescriptionyd@RX) model.
and the generic prescription only | H5: Resource management after the product is pliscexrd
(GRX) business models? market is more significant in the generic pres@ipbnly (GRX)
business model than in the original prescriptioly ¢@RX)
model.

Table 3: Research questions and corresponding suynhypotheses of the

dissertation (Repetition of Table 1)
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4.4 Research methodology

Having taken to heart the critical comments of ttdews of the draft dissertation, |
performed the research using a revised methodaleiggive to the one | originally
envisaged. The hypotheses | have formulated déamour a quantitative approach, so
| performed qualitative research, based on in-deptrviews with pharmaceutical
industry specialists and researchers working ia@ajt branches of science who have
direct experience of the processes of decision mgaki the pharma industry or who
actually participate — or have participated in plast — in those processes in one form

or another. In addition, | have also used othercamiof supplementary information.

Pharmaceutical development and licensing takesquaitely outside Hungary in the
case of companies adopting the original prescriptioly strategic model, and largely
outside Hungary in the case of the generic preeniponly model. As a result, |

obtained information concerning the pharmaceutidal/elopment and licensing
phases partly from executives working at intermalocorporate headquarters and

partly from consultants and researchers who arditarwith the mechanisms.
4.4.1 In-depth interviews conducted specifically fo r the purposes of this research

In order to write the present, final version of tiiesertation, | conducted in-depth
interviews with 14 persons. The most important meéthogical and background

issues | need to make about the interviews arellsve:

« Of the 14 interview subjects, seven are of Hungamscent and seven are
foreigners. Of the Hungarians, six work in Hungarypresent, but two of those have
lived and worked abroad for extended periods ofetim the past. One of my
Hungarian subjects works abroad at present, ah¢a€quarters of a multinational
pharmaceutical company. Of the seven foreign im@rvsubjects, two work in
Hungary at present as the local managing directbnsternational companies, with
one other subject who had worked in Hungary, wthke remaining four have no
connection to Hungary at all.

» Three of the interviews took place abroad, wittvetebeing conducted in Hungary.
Of the latter, two were associated with the visifssubject living abroad to

Hungary, while the remaining nine were organiseecsjgally for the purposes of
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the research. Of the three interviews that tookekbroad, those conducted in 2009
were in-depth interviews of a “preparatory”, oriegt character that actually took
place at a conference abroad in September 200%r Aftat, | suspended
interviewing for an extended period (1 year) duengohigh workload in my job and
the writing of a textbook, then | conducted the a@mng interviews between
October 2010 and May 2011.

My interview subjects were partly specialists whartgipate directly in
international pharmaceutical development and marké&bduction projects as
managers in charge of them, as consultants, orngsnationally recognised
scientists in the field. The other subset of thierwiew subjects consists of the
managing directors of Hungarian subsidiaries oftmational pharma companies,
who have a regional perspective on the main detisiaking processes and who
are the senior officers responsible for businesssoms within Hungary, so they
also have all the relevant business informatioateel to the period after market
introduction of drugs.

The “corporate subjects” — of whom, not includingnsultants, there were ten —
represent eight companies, i.e. | interviewed twopbe from two companies. Of
those eight companies, six are in the original pizeeutical industry (two of them
also have generic portfolios), while two are purelgenerics. This implies that the
sample of companies is actually distorted to thiem® towards companies in the
original sector, but it must be taken into accotimat global generic pharma
companies — which also conduct actual developmedt @oduction rather than
being simply “trade companies” are much fewer irmbar than global original
pharma companies.

| interviewed the Hungarian interview subjects imngarian and all the other
subjects in English. Three of my foreign subjectyevnative speakers of English,
SO we may assume that they had a slight “langudgensage”.

The length of the interviews ranged from 30 to f#ilutes, and in the case of three
subjects | also had the opportunity to ask sometiaddl questions by e-mail. The
discussions were primarily related to the scopagsgponsibility and competence of
the subjects, so | discussed different issues diilerent subjects (se&able 4.
Interviews nos. 11-13 constitute a separate sulpgiouhe sense that for those, |

prepared English questionnaires that | sent to dhiejects in advance, which
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focussed on the issues of market access. Withttier subjects, we did agree the
subject of the conversation in advance by e-mait, during the interviews we
worked using the method of free association, tatiag with an opening question
that was formulated quite generally (e.g. “Whated®ines organisational efficiency
[in your area of specialisatig® What are the solutions in use to improve itRg, t
subjects were encouraged to think freely and td the story” of what they felt
were the most important aspects.

The methodology of the in-depth interviews may apgde be “slack”, indeed, at a
few points it actually is, but when evaluating thatt it must also be taken into
account that many of the subjects are overworkatsenanagers, so | had to view
it as quite an achievement that they were abletteuth a conversation into their
busy schedules at all. It was also an importacuanstance to take into account that
for the majority of the interview subjects, thegan of economics and management
science was foreign and difficult to comprehendmscof them would also have
objected to it), while an informal tone (using exday language) put them more at
ease and allowed us to reach deeper insights.dii@d experience also suggests
that the quality of the interviews conducted witle tnethod of free association is no
worse than those for which | sent questionnairesdvance: according to the three
subjects that | did send questionnaires to therasglanly one of them actually
looked at my questions in advance.

When | compiled the list of 14 subjects | aimed dover all phases of the
pharmaceutical value chain, but despite my effeame areas (e.g. quality
management) are clearly underrepresented, whilerotfe.g. market access) are
overrepresented in the interview material. Whemrssag that fact, it must be taken
into account that due to the complex nature ofptirma industry, the specialists of
individual areas have only limited knowledge ofeatlareas, and that the managing
directors of Hungarian subsidiaries primarily hawuct access to information about
government relations, marketing and sales, as ldrggely participate in the daily
working processes of the companies in those areas.

| shall use the main findings of the interviewsdan anonymous form, without
indicating the names of the companies or the stdhjdbe reason for this is that the
majority of my corporate subjects specifically regied me not to include any
references to the companies they work for. In viéwhat, the logical and consistent

solution seemed to be to anonymize all the intarsi@and the references thereto
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(even those with researchers and consultants).hapt@r 5, which presents the

results, | referred to the conversations$rasrview 1 Interview 2 etc.

The interviews are summarisedliable 4below:

Interview | Subject’s Subject’s position Interview Main subjects of the

# nationality location interview

Interview | Hungarian (Previous) director, Hungary (2011) Discovery, preclinical

1 original pharma company, phase, clinical phase

R&D centre

Interview | Hungarian Professor of clinical Hungary (2011) Discovery, preclinical

2 pharmacology phase, clinical phase

Interview | Foreign Professor of healthcare | Abroad (2009) Discovery, clinical

3 economics phase, marketing and
sales

Interview | Hungarian Director, generic pharma| Hungary (2010) Drug development,

4 company production (including
logistics), marketing
and sales

Interview | Foreign Director, international Hungary (2010) Clinical phase,

5 headquarters of original licensing, marketing an

pharma company sales

Interview | Foreign Director, international Hungary (2011) Molecule developmen

6 headquarters of generic drug development,

pharma company licensing, marketing an
sales

Interview | Hungarian Senior economist, Abroad (2009) Discovery, preclinical

7 headquarters of original phase, clinical phase,

pharma company licensing

Interview | Hungarian Managing Director, Hungary (2011) Clinical phase,

8 Hungarian subsidiary of licensing, production,

original pharma company marketing and sales

Interview | Hungarian Managing Director, Hungary (2011) Licensing, marketing

9 Hungarian subsidiary of and sales

original pharma company
Interview | Hungarian Managing Director, Hungary (2011) Molecule developmen
10 Hungarian subsidiary of drug development,
generic pharma company production, marketing
and sales

Interview | Foreign Managing Director, Hungary (2011) Clinical phase,

11 Hungarian subsidiary of licensing, production,

original pharma company marketing and sales

Interview | Foreign Managing Director, Hungary (2011) Clinical phase,

12 Hungarian subsidiary of licensing, production,

original pharma company marketing and sales

Interview | Foreign Managing Director, foreignHungary (2011) Discovery, clinical

13 subsidiary of original phase, licensing,

pharma company marketing and sales

Interview | Foreign Director, market access | Abroad (2010) Clinical phase,

14 consultancy firm marketing and sales

Table 4: Main characteristics of the interviews danted during the research
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4.4.2 Other sources of information

In addition to the 14 interviews | conducted speaify for the purposes of this research,
between May 2009 and March 2011 | also had sewveralersations with the directors
of pharmaceutical companies as well as other expbdt have yielded nuggets of
information that | incorporated in my dissertatioNaturally, those may not be
considered scientifically valid data and cannotréferenced, either, but they may be
very significant and | was also able to use themlevh conducted the interviews.
Similarly, | was also able to draw on the knowledgel information | gained during my
work as an expert concerning, directly or indirgcthe allocation of resources (e.qg.
business development decisions, decision assoamdtbdoroduct promotion, decisions

about strategy vis-a-vis regulators and financers).

| feel that some areas were not covered by thevietes. For those, | aimed to supply
the missing material using secondary sources. Quhie period after | defended by draft
dissertation, | reread the sources that preserasé studies, illustrations and corporate
solutions, and included that material with appraterireferences in the appropriate
sections of the chapter presenting the researciitsg€hapter 5, but | did not review
additional literature at that time. The primaryeah (interviews) and the additional
material from secondary sources are clearly defiawed separated throughout, so the
inclusion of secondary information does not intexfevith the primary study and it does
not deteriorate or indeed increase its value. @rother hand, the secondary information
does make the overall picture more comprehensidetdras made the dissertation more

“rounded off”, more complete.

4.4.3 The method of presenting results

There are two distinct logics according to whicé thsearch results can be presented: on
the one hand, it is possible to publish the resfit;dividual interviews, on the other
hand, it is also possible to follow specific vaklains in accordance with the logic of
the analytical model described 8ubsection 4,1and to describe the specific resource-
management tools and solutions used in the indaiquhases in that sequence,
indicating for each tool references for the intews that were the source of the

information about it.
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In my opinion, the second approach is more expédiels more suitable for answering

the first research question, and it is also a nsystematic approach, which makes it
easier to interpret the results. In contrast, disitg the results of individual interviews
one after the other would fragment the subjeatioitild make forming an overall picture

more difficult, what's more, the fields covered the individual interviews varied, so

they could not be compared directly.

Accordingly, inChapter 5I shall proceed along the original prescriptionyoahd then
the generic prescription only value chains, anldallgpresent the tools used, as revealed
by the empirical results, and their relevance,dooadance with that sequence. For each
phase of the process, | shall specify the intersi@and, if applicable, the secondary
sources that | derived the results from. My (syst&simg) conclusions concerning the

hypotheses are provided in the sumnt2ahapter 6
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5. Results

I will present the results about the resource memant of original prescription only
(ORX) manufacturers firstSection 5.}, followed by the results identified for the
generic prescription only (GRX) strategic mod8e¢tion 5.2 In both sections, | shall
attempt to follow the analytical framework outlined Section 4.1 1 will discuss
resource management solutions that are associatedspecific phases of the specific
value chains first. Afterwards, | shall present tbels that are in use during several

phases of the value chains.

5.1 Resource management along the original prescrip  tion only value
chain

5.1.1 Discovery and synthesis

During the phase of drug discovery, the productérihe target compounds requires
significant material and non-material capacities@urces). They include the knowledge
of pharmacologists, the tools and equipment, theydtems with their various software
packages as well as the required buildings, the maaterials and the supporting
infrastructure. The cost of those resources — deeels salaries, material costs,
depreciation, etc. — depends firstly e amount of timé takes to produce the target
compounds, secondlythe hit ratig i.e. the number of useless molecules that are
investigated before a useful one is found, anddithion the magnitude of the capacities
made available (Interview 1, Interview 3, Interviéwinterview 13). Taking all of those
factors into account | suggest that efforts touefice the costs of molecular synthesis be
grouped into three categories, as follows:
efforts may be aimed at
» reducing complexity costs by targeted selectioneald compounds (collectively
referred to asross-section techniques
= reducing time-dependent costs by accelerating mt@ecsynthesis (collectively
referred to asongitudinal techniqués
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= reducing the cost of the capacities to be allogatidough outsourcing or

rationalisation

5.1.1.1 Cross-section techniques

Cross-section techniques aim at improving the “outratio” in the phase of drug
discovery, thereby saving the company the costhokaessarily synthesised molecules
that are unsuitable even for vitro testing. These techniques are related to increasing

the hit ratio and to searching for molecules iargéted fashion.

Without exception, all cross-section techniques aogentific and technological
solutions One subcategory covers a set of related techsigqueh astructure-based
drug designtargeted desigrand virtual screening All of those techniques fall within
computer-assisted pharmacological researchtructure-based drug design allows
molecules to be associated with specific biochehpicgerties and to model them using
computers. Targeted design helps with developingriay molecule that fits the
biological receptor involved. Virtual screeningtie screening of computer models of
libraries of compounds that also exist physicadlly, the screening of virtual compound
libraries. The task is to identify molecules the¢ active against the target protein, and
to reduce the range of compounds to be screeneaebebmmencement of physical

screening (Interview 1, Interview 2, Interview Btdrview 13).

My interview subijects felt that thelevanceof computer-assisted drug design was high,
primarily due to its highpotential Modelling allows the elimination of expenses wos
superfluity would only have been discovered inieatimes after performing the tests.
The simulation software packages are expensivethayt simplify compound research
to such an extent that their overall effect on €astclearly positive. They have the
added advantage of freeing up the resources thatdwatherwise be employed in
investigating “barren” compounds, which means tloey be put to productive use
instead.Implementabilityis difficult to assess in general. My intervieweassscribed
organisational situations in which the introductioh virtual techniques met with
resistance from the specialists, while they als@leasised that there are significant
differences of opinion between the researchersha but “in the final analysis, the

decision will be made by the party with the monéyiterview 1). There are rarely any
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doubts about the intuitive character of the sofewpackages, but researchers often
guestion the authenticity of the results. What'sendearning to use the software takes
time, and acceptance of the new techniques can lmnlgxpected after that process is

completed (Interview 3, Interview 13).

The other subcategory of cross-section resourceag@ament techniques consists of
exploiting the opportunities gtharmacogenomic$harmacogenomics is the subfield of
drug research that seeks to find drugs to curetgetdiseases on the basis of the human
genome and genetic differences between individugys.building a bridge between
genetics and pharmacology, it makes drug reseamte rargeted: it helps with the
identification of therapeutic targets and the tegdedesign of drug molecules. Based on
experience so far, the interviewees believed thatré¢levanceof pharmacogenomics
was medium, with some of them believing that thehationary breakthrough that was
expected in the 1990s did not happen and it idikaly to happen within the next ten to
fifteen years. Personalised medicine is still ia #arly stages today, what’'s more, for the
time being, pharmacogenomics is only prepared &b w&h monogenic diseases only —
pharmacological therapy for diseases attributabléhe simultaneous malfunction of
several genes is as yet uncertain, particularlyegards the avoidance of side-effects
(Interview 1, Interview 5). Based on the resporisasiy questions, thienplementability

of pharmacogenomic solutions is difficult to assassyet, but it is already clear that it
will require specialised competencies and profesdiqprocedures relative to both
chemical drug synthesis and biotechnological dasgarch, so it is mostly used only by

specialised research companies and academic wqkgherview 1).

5.1.1.2 Longitudinal techniques

Longitudinal techniques work through reducing thhmet requirement of molecular
synthesis and most of them are largely technolbgicaharacter. The initiatives that

attempt to make organisational or management clsaageless significant.

At the present state of scientific knowledgeientific and technological solutionsof
this type belong in the areassufreening methodandcombinatorial chemistryThe best
solution for accelerating molecular synthesis isefgace the long and costly monophase

synthesis by processes that generate many new cowipoin a short time. The
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procedures of combinatorial chemistry do that, they can only provide a real
advantage if the large quantities of various conmgsuthat they create in a mixture can
be separated in an economical manner. So combialattlemistry can be an effective
technique for increasing efficiency if it is usad ¢onjunction with high throughput
screening (HTS) techniques and strong IT suppanteView 1). The other —
increasingly important — task of screening techegyis to search existing compound
libraries for potential candidate compounds onagew molecular target is identified

(Interview 1).

In conjunction, combinatorial chemistry and highrotighput screening allow up to

several million compounds to be produced and tastadyear, at a much lower cost. For
instance, the cost difference between screeningwatén thousand or a few hundred
thousand compounds is negligible (Interview 1, Sweg@002]). The expected effect is

reduced by the fact that the structural range oeoudes that can be tested in a single
screening test is limited, and the results areuerfted to a great extent both by the
quality of the compounds (in the worst case, thay be random) and the screening
algorithm to be used. Finding the right screeniagameters usually takes more time
than the screening itself. The effect of the teghaiis also reduced by the fact that

sooner or later, real laboratory testing does becoetessary (Interview 1).

According to the opinion of the experts | asked tblevanceof the screening and
combinatorial chemistry methods is very high (latew 1, Interview 2). That very high
relevance is primarily the result of their grgattential partly because the potentially
available strategic advantage is very large antdypbecause they act on a phase of the
process that is extremely resource-intensive. bhitad to the direct savings on costs,
they also give rise to competitive advantage in tharket. According to the
interviewees, the relevance of combinatorial chéwmis constrained by its relatively
difficult implementationa great deal of equipment and IT background dgiired, so

entry costs — including the education and traimgguired — can be high.

Work organisation solutionsinclude the acceleration of the working processhaouit
changing the technological boundary conditions ughomore efficient organisation of
work and better management of raw materials. fiddevanceof those techniques is

minor relative to the scientific and technologisalutions, primarily because the costs
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of molecular synthesis are technology-dependentegroportion of resources that can
be influenced is low, and accordingly the expeaéfdct andpotential are also low.
Secondly,standard operating procedurdSOP) prescribe precision and make minor
changes intrinsically uneconomical. The role of agament is largely limited to setting

and enforcing performance targets (Interview lerview 3).

The implementabilityof work organisation solutions is the function elveral factors:
the researcher mindset is not in favour of excessigulation, but considered
suggestions from management can help researchéisvacan optimal degree of
organisation. However, experience with developntepiartments shows that the people
working there often find the performance measurdnagn performance assessment
initiatives coming from above incomprehensible #mely tend to see them as “meddling

by the suits” (Interview 1, Interview 3).

Corporate management does set targets and veeityabhievement in the research and
development phase, too. One example is an interr@tcompany doing original drug

research that sets cost targets in its annualfplathe various research sections, but it
does not specify the means by which those targetsambe met. The heads of the
sections decide the manner in which they wish tal @e able to) achieve the required

improvement (Interview 3).

According to my results, none of the longitudiredhiniques in use alrisiness tools

5.1.1.3 Reducing the cost of capacities

The necessity of reducing the cost of capacitiesearin relation to drug research, too,
particularly as a result of the deterioration ir tbfficiency of producing new active
compounds. The leading pharmaceutical companiegdmiginal research do not have
sufficient numbers adblockbusteror nichebustedrugs to finance their in-house research
and development projects at the previous capaeugis. According to my interviewees,
during the phase of molecular synthesis, therévemeavailable avenues for reducing the
cost of capacities: outsourcing and rationalisatiBoth of those constitutevork

organisation solutions
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Of those two techniques, tlmtsourcingof tasks associated with drug research is the
less painful decision. Outsourcing may be comprsivenin which case the production
of active compounds is taken over by so-called re@htresearch companies; but it can
also be partial, in which case the parent compawlyits external partners establish joint
projects or ventures in order to make research midi@ent. In addition to the reduction
of fixed costs and performance-based fees, outsmuis also favoured by the fact that
the expertise, technological superiority, flexityiliand willingness to take risks of
external companies specialising in particular feilday be greater, as a result of their
smaller size and greater concentration of capac(ligerview 1). It is an incentive to
outsource if the resources thereby freed can bd osme efficiently in other areas
(Interview 3, Interview 7, Interview 13Relevancas high, but lower than that of the
scientific and technological solutions mentionedoag longitudinal and cross-section
techniques, and it also exhibits greater varighiftotentialis primarily the function of
the part of research work that can be outsourcedttam extent and nature of the effect
that such outsourcing has on the company’s sti@atpabilities. Thémplementability

of outsourcing is uncertain: it is primarily thenfttion of the area in which the resources
freed by it are to be utilised. The level of acamge between the internal and the
external participants and the degree to which tthéierent cultures and interests can be
reconciled are important and difficult issues (hatew 1, Interview 7, Interview 13).

Rationalisationcan occur using various methods and with variodsnsity. In the
experience of my interview subjects, it may involaeross-the-board reduction of
research budgets, which is decidedly harmful, edintiated interventions, which are
more difficult to implement but also cause less nharRationalisation is often
accompanied by down-sizing and the closing of mesetacilities — this is particularly
characteristic after fusions or the establishmdrgxzellence centresvhen companies
aim to eliminate parallelisms (Interview 7, Inteswi 13). Therelevanceof reducing
capacity costs is difficult to interpret in genepaimarily becausgotentialis a function

of an exceptionally large number of factors — gthrof the strategic approach, degree
of rationalisation, period of time, and so on. Ledkat from a longer-term perspective,
rationalisation is beneficial if it reduces unecomncal development capacities while
leaving productive capacities unchanged. In additio the corporate management
tactics usedmplementabilityis also dependent on the amount of tacit knowletgeis

wasted as a result. Sentiment against rationalisait usually strong, options for
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creative participation are limited, the range ofoge concerned is wide, while
communicability varies from target group to targedup as a function of vulnerability
to uncertainty. All in all, it still seems that i@talisation based on the across-the-board

principle is easier to implement (Interview 1, hview 7, Interview 13).

5.1.2 Preclinical trials

Preclinical trials are costly due to the large efriof the resources consumed: the
salaries of researchers are a significant item galewith laboratory equipment,
experimental materials, and the laboratory anirttadsnselves are very costly as well.
The cost of the supporting infrastructure is siigaifit due to the room required for the
trials, the computers required and the documemtagquirements. All in all, preclinical
trials are highly cost-intensive, partly exacerbaby the strict regulatory framework
(GLP). The resources of the preclinical phase @ambanaged in a similar manner to the
costs of molecular synthesis. According to the ltssaf the interviews as well as

secondary sources | suggest the following clasdiba:

= Acceleration of trials and discovery of risks asrsas possibldrontloading
= Qutsourcing of trials to external partners

» Resource management extending beyond the predlpheae

5.1.2.1 “Frontloading”

According to the results of the interviews, the ederation of trials and the early
identification of risks is facilitated — similarlio the molecular synthesis phase — by
either scientific and technological solutions, whibave high relevance, or work

organisation solutions, mostly with medium relevanc

The scientific and technological solutionsn use includen silico testing, trial design
and parallel testing. The essencarosilico testsis that bioactive molecules are tested
on computer models of the human organism for toxiand biological utility before
trying them on tissue cultures or animals. Thaoka silico models, a significant part of
the costs is accumulated in the early part of preel trials, which reduces the

possibility of only finding out that a particularabecule is toxic years later, in the late
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stages of animal testing. Computer toxicity testihgrefore converts future costs to

present costs.

Trial designcan be performed on a computer or “in the headin@erised trial design

aims to optimise the subsequent phases of thes tuisihg project management tools,
simulating high-risk (high failure rate) trials wally or in vitro as soon as possible
(Interview 1, Interview 2, Berressem [1999]). Thkissures that only compounds worth

the trouble reach the highly resource-intensivewo trials.

Parallel testingoccurs in the animal trials phase. Its purpose ietluce the number of
laboratory animals required and the period of tneguired for observation by using a
single animal to test several compounds. In essaheemethod involves delivering
several different molecules to the animal’'s orgamiat the same time, then using
structural exploration methods and the regular robnof the serum level of the
compounds to draw inferences about the toxicity lantbgical utility of the individual

molecules (Interview 1, Berressem [1999], Curry(2)).

According to my interviewees, theelevanceof scientific and technological solutions is
very high, due to the higpotential resulting from the opportunity to save time. It is
practically impossible to overestimate the sigifice of the cost reductions that may be
afforded by computerised procedures and parallgingg But the therapeutic field
affects the potential of procedures of a technalalgnature for two distinct reasons. On
the one hand, the medicines proposed for certaichpstric syndromes are not possible
to test on tissue cultures or computer simulatiems those cases, in silico and in vitro
trials are only suitable for testing toxicity atsbéinterview 1, Interview 7). On the other
hand, certain groups of diseases (cancers, leukaengtabolic disorders etc.) can only
be treated using drugs that may have hazardouseHglgs, so they require particularly
thorough and lengthy animal trials (Interview 1helimplementabilityof computer-
assisted procedures is subject to all the conssrdihave already mentioned related to
computer-assisted compound design: researchersfawayr non-virtual trials and it

takes time until they become sufficiently capalders of the software.

Due to the complexity of preclinical trials, thelevanceof work organisation

solutions — better task planning, more efficient material agegment, etc. — is greater

92



than in the molecular synthesis phase, overadl dfia medium level. Everything else |

have already said about those solutions is alslicapge to preclinical trials.

5.1.2.2 Outsourcing of preclinical trials

The outsourcing of drug discovery tasks (which i&/@k organisation solution) is

considered routine these days. The outsourcingretlipical trials is also becoming
more common, but most of those are still perforrretiouse. The reason for that is
partly that some of the companies consider thdstia be a part of their strategic
learning process. Secondly, the regulations appkcto preclinical trials are so strict
that performing the task in-house is actually argotee of quality. Thirdly, the
technology and performance of preclinical trialsaiscomponent of the company’s
strategic capabilities and may involve several piadspects (Interview 1, Interview 7).

Despite those constraints, the outsourcing of tieelipical phase does offer significant
benefits, and the large pharmaceutical compan&sareasingly waking up to this fact.
They are particularly likely to use external partéor the testing of compounds with
biotechnological significance, or which are outside mainstream of their research, or
whose chemistry is in a field in which the comp#at a comparative disadvantage. In
such cases, the preclinical trials are performethbyexternal partner that developed it.
Many biotechnology companies offer integrated malkcsynthesis and preclinical trial

services to pharmaceuticals (Interview 3, Intervigw

Therelevanceof the outsourcing of preclinical trials is mediwmcomparison with the
totality of techniques available for managing tesaurces of preclinical trials, while it is
difficult to assess itsmplementabilityat all in a general sense. When we look at the
details, it is a function of factors such as the faf strategic assets, the opportunities for
utilising the resources freed up and the reduatibdevelopment risk achieved. In the
case of partial outsourcing (cooperative effort)jtural factors and problems of

conflicting interests must also be taken into actou

5.1.2.3 Resource management extending beyond the pr  eclinical phase
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The future form of dosage and production technolo@yhe potential drug is best
determined — at least approximately — in parallghwhe preclinical trials. The branch
of pharmacological development concerned with pectida technology, process
chemistry which is ascientific and technological solution is halfway between the
nitpicking finance divisions, always bent on ecomomationality, and the researchers,
who are wont to be impressed by scientific wondrisare less sensitive to costs. Its
task is to facilitate the production of drug compds on an industrial scale. The basic
outlines of the production process need to be dedigwhen the drug is still in
production, so as to ensure that any problems saéting up and producibility come to
light in good time. It is possible that the indiatscale synthesis of a compound is
disproportionately expensive relative to its eagnpotential, or that minor structural
modifications are required in order to render tbenpound producible at all. Process
chemistry examines all the possible production watfs suitable for mass production
and determines which are the ones whose costs ithign & justifiable limit. In some
cases, it seeks the cheapest and fastest techrtolstprt with — regardless of the cost.

The most important task of process chemistry isefioee to find production pathways
that are safe, which produce perfect quality anetlwhan be implemented in the target
plant. These processes must consist of subseqiegst &f synthesis that are cheap and
fast, with highly productive reactions, for whicemr materials are easily available at a
favourable price, easy to manage, and which areactaised by exploitable economies
of scale and no bottlenecks that would render imgsproduction impossible
(Interview 1, Interview 3). At a given level of tawlogy, alternative production
pathways can be defined and prioritised clearly dfter the optimal path is selected, the

possibilities of process development become seyergistricted.

Although it is not necessarily a process chemistsye,the selection of the production
siteis related to the development of production tetbuyin several respects, at least in
the case of multinationals. When an internatiomathjgany is making a decision about
which plant to produce its new product at or wherestablish new production capacity
for the product, the most important decision fastare the proximity of the target
market and the minimisation of logistics costsdiatew 3, Interview 7, Interview 13).
However, the place of production can influence psscchemistry in the sense that

despite increasing international harmonisation,rehare still differences between
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individual countries as regards regulations andrenmental provisions, while among
production management factors, optimal plant sszthé primary one that is a function

of location.

Therelevanceof process chemistry is high (Interview 1). On ¢ime hand, it avoids cost
items that would otherwise be incurred over andr again over the many years of
production, while on the other hand it can genesteompetitive advantage for the
company, either through process patents or throingheasing the efficiency of
production. However, its prevailingpotential is highly dependent on the target
therapeutic area: some areas require complex dnagsre difficult to synthesise, with
few alternative production methods available. Thplementabilityof process chemistry
is at its best if it is based on cooperation betwessearch chemists and production
engineers (Interview 7, Henry [2002]). In such saskoth groups play a role in
developing the tasks, inter-group communicationobezs smoother and the fear of
researchers that production engineers are tryintpke over some of their work is

alleviated.

5.1.3 Clinical trials

During clinical trials, resource allocation may ynbe optimised using ethically
impeccable means that are also approved by thelategy authorities. However,
according to my interviewees, the possibilities rappd by the authorities leave some
room for manoeuvre. According to my research, thpsssibilities (or, in fact,
“necessities”) include “phase 0" amdoof of concep{PoC) tests, limited registration,
close cooperation with the regulatory authoritissuctured selection of patients, the
careful selection of the trial design and sites tse of data management and
communication technologies, strategic pricing amgget management (Interviews 1-3,

Interview 5, Interview 7, Interview 8, Interview4-14).

The techniques listed are primaniyork organisation solutions but phase 0 and proof
of concept tests, the structured selection of pttiand the earlier start of effectiveness
tests also include somsxientific and technological solutions Strategic pricing and

project management, which drasiness toolswill be discussed among techniques that
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are in use over several phases of the value cBaictibn 5.1.)7 while | shall discuss the

other techniques below.

The purpose of phase 0 angtdof of conceptstudies is to minimise the inherent risks
of clinical development, in particular to ensurattlihe decision as to whether the
development is to be continuetd/no go”) is made as early as possible (Interview 1,
Interview 2). It is a fundamental principle of ¢tal studies that if the effectiveness of a
molecule comes into doubt, the molecule is to bgdtten straight away. The exclusive
objective of phase 0 studies is to test whethedthg is active in human subjects in the
way that was expected on the basis of animal tgstim phase O studies, the dose
administered is so low that it can have neither ioneal nor toxic effect. These tests
allow an earlier assessment of whether the moldtageany pharmacological properties
that justify later trials on large numbers of patge(Interview 2, Interview 14). The term
proof of concepindicates that during phases | and Il of the chhirials — with several
iterations, if required — the indication and patipapulation for which the effectiveness
of the drug is acceptable, preferably not onlytreéato placebo but also to existing
therapies¢omparative effectivengss found. The development of the drug is contthue
only if the preparation has proven therapeutic ddddue relative to existing therapies,
or if it is at least not inferior to them (Interwe?).

So-calledimited registrationis closely related tproof of concepstudies. It means that
the new drug compound is optimised for a narrowgrstered indication, which ensures
earlier access to market. After registration, iatlmns can be extended gradually during

the period when the product is already generagngnue (Interview 1, Interview 2).

Close cooperation with the regulatory authoritiepresents investment in speeding up
communication and in ensuring that no unexpectetiackes are encountered during the
most costly phases of clinical trials. Cooperatwith the regulatory authorities helps
avoid those errors in clinical trials that, accagito experience, are the more likely to
result in a failure to licence the drug. They asef@lows: incorrect choice of dose or
method of administration; weakness of the staibticethodology used; an observation
period that is too short; insufficient randomisatitechniques and/or test methods,
problems related to the “blindness” of the triatkeviation from the test record. In

addition, cooperation can also help to preventilupthe test documentation with large
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quantities of data that the authority does notalttuequire (Interview 5, Interview 7,
Interview 14). In the United States, the FDA issgesdelines for clinical trials that
companies are required to observe; in return,afrésults are compliant, registration is
performed without any obstacles. In Europe, the EbbAsults with the manufacturer,
but the exact script for the test is developedhgyrhanufacturer, and the authority only
assesses it afterwards, so there is more uncertairthe registration phase (Interview
2).

The structured selection of patienis highly significant in phase Il clinical triglshe
multicentre trials, particularly because regulatanghorities are demanding increasingly
large and independent trial populations (Intervigw The reason for that is that in
various parts of the world, the characteristic supype or standard clinical therapies
may differ and there may also be differences ingixgetic makeup of patients and hence
the course that diseases take, and the social taocepof the pathology concerned may
also vary. Therefore regulatory authorities may eetpthe sample to cover several
geographic regions. The selection of patients lees la problematic feature of clinical
tests, according to a survey conducted by the agaonCenterWatchit is responsible
for at least one in four delays (Watkins [2002f)sldifficult to obtain test subjects for a
number of reasons: the complexity of the pathomgiedividual aversions towards the
unknown and the objective parameters of patienectieh (largely biological
parameters) all play a role in this. The recruittr&frpatients and achieving the required
numbers can be rendered easier if the company {e vatiserving the regulations
applicable to the data — has detailed health, deapbgc and ethnographic data about all
the parts of the world; if it maintains a relatibipswith a network of trial centres, and if
it used the opportunities afforded by the intertheterview 2, Interview 5, Interview 7,
Houghton [2002]). It is of key importance that tmmpany should establish a network
of “feelers” and advocates consisting of doctoraykmating specialists and clinical trial
organisers whose networks and knowledge of the ehaaksists them in recruiting

patients (Interview 14).

The active ingredient Imatinib, for the treatmefitertain varieties of leukaemia, was registeredQtl.
Prior to the clinical testing of the drug, the miamturer company disseminated the message thatidhe
would be started to a wide range of people, septtibegan to approach the company themselves — the

problem of recruitment was thereby solved. Of ceutBe case was not a typical one, as the onsladght
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patients was partly due to the fact that the ikknissfatal. Nevertheless, the manufacturer conatadrthe
majority of expenditure on the early phases oficéihtesting in order to reduce the risk. Anothengke
pharma company aims to structure the patient seteprocess by analysing the genetic data of patien
who had participated in its previous trials, asattempt to discover which drugs are best testedidoh
groups of patients (Watkins [2002]).

The trial configuration and selection of sitgmrtly has the same aim as the structured
selection of patients, i.e. it accelerates the ggecand reduces the cost of establishing
the trial infrastructure, while on the other hamdelps to screen out trial centres of
dubious quality, reliability or prestige. As regardrial configuration, innovative
(alternative) trial methodologies that yield valigsults with less patients and shorter
observation periods are continuously being pubtigteterview 2). The proper selection
of sites is primarily related to quality assuranmcéhe wide sense, its techniques include
audits and the certification of clinics and the lagion of experience obtained
previously. The establishment of a balance betveesis, infrastructural conditions and
the complexity of the trial is also a factor (Iniew 2). Careful selection of trial
locations is also critical in the sense that in saountries, the commencement of Phase
| trials only requires a summary of the preclinitéls and substantial evidence, but the
authority does not require submission of detailiadistical tables. This can result in a

significant saving of time (Interview 5, Interviety Interview 14).

The selection of clinical locations is influenceg the markets that the company wishes to placeeite
product in. The United States, Europe and Japaosrally indispensable. For a long time, the pgestif
clinical trials decreased from north to south: &sathe highest in Scandinavia, followed by GreataBr
and Germany. France was also good, and Italy heeptable prestige. The significance of the Central
European region has become definitive due to logtscand a reliable standard of quality, but the mem

of trial clinics in developing countries is alsamwgiing (Interview 14).

Data management and communication technotedgrs to the systematic application of
the tools of information technology and processomudtion in the interest of
coordinating partial projects and partial procesdesr the companies, producing,
collecting, organising, processing, evaluating, itugl and validating the results of
clinical trials is a large burden, and they alsech& coordinate the resources, activities
and processes that support the trials. Documentagesmnent, process management,

decision support, simulation and other IT toolsvpte assistance with those tasks
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(Interview 5, Interview 7, Interview 8). They hatree significant advantage of saving a
great deal of time, as they can reduce the numbesramunication loops, for instance
by allowing the consistency and proper completibthe trial data sheet to be verified
in real time. It is a further advantage that thisp allow personnel and travel costs to be

reduced on the side of the trial manager and thaitora(Interview 2).

All in all, the interviewees felt that thelevanceof the resource management techniques
of the clinical trial phase was high, or even vkigh in the case of some techniques. It
was primarily the proof of concept approach, liditegistration, structured selection of
patients and the selection of trial locations toickhthey attached particularly high
relevance. Of the components of perceived relevapotential is increased if the
company is performing the drug development of smueluct — even an intermediate
product — forsomeone elseand that someone else happens to be the registrat
authority (Interview 5, Interview 7, Interview 1430 it is no accident that it is in that
phase that the emphasis is really placed on theluptve costs of quality and
compliance. Potential is also increased by the tla&t during clinical development, a
number of partial processes which are distributedspace and time, which have a
variety of functions and uncertain outcomes, nemdoé coordinated (Interview 8,
Interview 14). On the other hand, potential is @l if clinical trials are strongly
dependent on the regulatory environment and thedwxnof the authorities that
supervise the clinical trials. The majority of ttiganges planned require approval of the
supervising authorities, and informal communicatisralways required (Interview 5,

Interview 7, Interview 8).

The specific therapeutic area can have a multtplicf effects on the perceived relevance of the
techniques listed. Some families of drugs may pioceffective in a significant proportion of patisrdue

to genetic reasons (Interview 1, Interview 2, Swel@002]). In such cases, the time and cost reqerd

of the clinical trials increases, and among thevaliechniques, only the structured selection oepé is
suitable for reducing the effect. Secondly, it isiaim easier to get test subjects and testers fais tri
involving drugs that promise a therapeutic breakigh or which are particularly important for
humanitarian reasons (Watkins [2002]). Thirdly, sortherapeutic areas (central nervous system,
cardiovascular system, hormones, etc.) and grofigsugs are more complex or problematic than others
so they require more tests and more strictly moedcclinical trials (Interview 7, Interview 8). Abf

those factors also affect the relevance of variegeurce-management tools.
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In the opinion of my interviewees, theplementabilityof the above techniques is
largely dependent on the willingness of externatigipgants to cooperate. The attitude
of the clinical testers and the drug authoritiepasamount. The implementability of a
smaller part of the techniques — in particular,oinfation technologies — is also
dependent on the attitude of internal stakeholdbrg, that does not give rise to
significant problems. The actual specific relevaacel expected effectiveness of the
resource management tools belonging to this phesep@vided in the table about

original manufacturers in th&ppendix

5.1.4 Licensing and obtaining public funding

During the licensing phase, the authorities mayuiregsupplementary information,
additional details or explanations from the phareutical companies, and they are also
required to take the initiative and correct anyede$ of content of form of the trial
documentation (Interview 5). As the majority of druadministrations work in
accordance with entrenched standards and in acumedwith a predictable logic,
pharmaceutical manufacturers can understand tregis wf thinking and thereby realise
significant savings of time (Interview 5, Intervie®; Versteegh [1997], Woodcock
[1997]).

As a result, the most important resource managetoelg that my interview subjects
mentioned for the licensing and public funding ghagere consultations with the

regulatory and financing authoritieand thekey account managemesystem that has
been established to replace ad hoc lobbying (Ireer, Interviews 7-9, Interviews 11-
13), which mostly belong in the categorywbrk organisation solutions During the

time while the registration and financing documéataof a drug is under review, it is
expedient to clarify any disputed issues as soopoasible and to deal with potential
official objections in a proactive manner. Thisoalk the additional work resulting from

the repetition of some phases and the supply ddingsgtems to be avoided.

As the licensing process becomes increasinglytstie expenditure requiremeraf
licensing and obtaining public funding also incesgsbut my interviewees still felt that
the relevanceof resource management in this phase was only mredalative to the

entire value chain. During this phase, which isyvetose to the market, the
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manufacturer is primarily driven by marketing issuattention is focussed on putting
the drug in the market as soon as possible, sadarasions of efficiency do not play a
role. The therapeutic area concerned influencesvaelce during the licensing phase
inasmuch as the authorities tend to conduct thaerasiimation of drugs for rare diseases
or those that are important due to humanitariansaes faster (Interview 3).
Implementabilityis primarily influenced by the registration auttprand the financer,
but and manufacturer is only able to influence thaformally with the objective of

speeding up the licensing process or to reduceialfftosts.

My results indicate that during the licensing phaseentific and technological
solutions and business toolsdo not have a role. It should be noted, howevext the
techniques of strategic pricing and project managgmboth of which are used in
several phases of the value chains, are in usagltine licensing phase as well (see
Sections.1.7).

5.1.5 Production

The direct production costs of drugs are low retato the sale price, but the margin is
not pure profit: it covers future developments Ire tsame way that the margin of
previously marketed drugs covered the developmeptesent products. Looking at the
matter in greater detail we also discern that thet of production is only low relative to
development and marketing costs (Interview 8, gy 11, Interview 12)In actual
fact, the margin indicators of pharmaceutical patun are quite unfavourable: a small
guantity of finished product requires a large antoohraw materials and auxiliary
materials. During the production phase, resourc@ag@ment focuses on the cost-
efficient procurement and management of those raa auxiliary materials, the
optimisation of production capacities and on stiganyg the supporting infrastructure;
the use of techniques associated with productiothénnarrow sense (manufacture of
active ingredient and formulation) is limited. Tefare, work organisation solutions
play the primary role, which is due, firstly, toetfact that, thanks to process chemistry,
industrial-scale manufacture already begins wite thost favourable of the known
technological pathways. Major changes are onlyireduf, during the learning process,
the possibility of innovation arises that can belemented in an economical manner

despite the costs of registration, redocumentadioth additional training. On the other
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hand, the regulations governing quality manageraadtenvironmental protection also
greatly reduce the range of production costs tlaat be influenced (Interview 7,

Interview 8, Interview 11, Interview 12).

However, in addition to work organisation methodbsisiness tools also play an
important role: particular techniques include th&eamlining of the support
infrastructure by process management, multilevehpping, performance indicators and
cost calculation (Interview 7, Interview 8, Inteewi 11). | note that process management

also involves some work organisation solutions.

5.1.5.1 Optimisation of activities associated with procurement and inbound logistics

Among the resource-management tools associated ibtlcurement and inbound
logistics, which belong among work organisationusohs, procurement process
optimisation, maintenance of high procurement dquand establishment of optimal

stock levels play particularly important roles @ntiew 8, Interview 11, Interview 12).

Procurement process optimisatioan be interpreted as the simplification of thevflof
materials and documents between suppliers and dmeifiacturer. Within the framework
of production organisation, process optimisationsmbegin with batch sizes and
frequencies, and the opportunities afforded byrmétdion technology should also be
utilised. The work is rendered easier by the faet briginal pharmaceutical factories
usually maintain long-term relationships with theuppliers, so streamlining the
procurement process is in the interest of bothigmrOn the other hand, progress is
rendered more difficult by the fact that not allppliers are ready for paperless

cooperation (Interview 11, Interview 12).

The maintenance of high procurement qualgya cost prevention technique related to
quality management. Good manufacturing practice RpMontains strict regulations
about the characteristics of the materials to lBeluBor instance, if the packaging of an
incoming material is damaged, the material is retdrto the supplier, but the associated
procedure ties up the pharmaceutical factory’'s uess. If, at any control point, it is
found that the materials used are not complianh it provisions, the product in

production has to be destroyed and the event hbgs ocumented carefully. So non-
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compliance has a double cost: it is composedyiadtthe cost of the materials and work
that are wasted, and secondly of the time thatdbtfication and documentation of the

problem requires. The best was to avoid incurring-compliance costs is to demand
perfect quality of supply, to conduct regular cas¢éo audits and to place cooperation on

a “voluntary” basis (Interview 8).

The establishment of optimal stock levedsa natural incentive in order to reduce the
quantity of resources tied up in raw materials. ®pegmal levels of stocks — similarly to
the characteristics of the procurement process e-aarfunction of the production
programme developed during production organisafidiey are influenced by the size
and frequency of batches, their processing time,material requirement, the conditions
for purchasing the raw materials (quantities thay/rbe ordered, frequency of ordering,

packaging sizes, discounts, etc.) and the expéetvetiof safety backup stocks.

According to my results, the majority of the teafues listed above have medium
relevancerelative to the entire value chain. Although “clegrout” unnecessary stocks
and preventing quality problems can result in gigant savings, the resultingptential

is dwarfed by the benefits of accelerating markateas.Implementabilityis good,;
according to my interviewees, the strongest limgitiactor on it is that pharmaceutical
factories tend to avoid upsetting thiatus qudn any case that also affects GMP. The
direct and indirect costs of validation and docutagon — including labour, the
entrenchment of new practices and the costs oparlylems that may arise — reduce the
willingness of manufacturers to introduce changessitlerably.

5.1.5.2 Optimisation of production capacities

The optimisation of production capacities — whistaiso a work organisation solution —
gains significance because in the original pharmécas industry, the level of
utilisation of fixed assets is low (Interview 8)s Ahere are rarely opportunities for minor
improvements and iterative process development, rttamagement of production
capacities is conducted using more drastic intdiees. Such interventions include
outsourcing, rationalisation within the plant anlde tconcentration of production
capacities at larger facilities.
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Outsourcing usually targets active ingredient potidt or packaging (Interview 11,

Interview 12):

Theoutsourcing of active ingredient productibad its golden age in the second half
of the 1990’s, but more recently, there are cerg&gns ofin-sourcingas well,
particularly at companies that were unable to getof the infrastructure of their
outsourced units (Interview 8). The outsourcingaofive ingredient production is
practically a necessity of the pharmaceutical mactufer has also outsourced
preclinical tasks previously. It is often the compahat performed the previous
tasks that gets the outsourcing contract for adtigeedient production (Interview
11, McCoy [2002]). Most manufacturers of originalgs require their partners to
synthesise the active ingredient under an exclusiwgract, only for them. However,
after the patent on the active ingredient expiregften happens that the same
company supplies both the original and generic rfeaturers in bulk. It can be
considered a disadvantage of outsourcing thatahg-ferm interest of the external
partner is weaker than in the case of in-house ymtomh, while maintaining the
same standard of quality may require regular custamdits, with significant extra
costs (Interview 11).

Few manufacturers consider thackaging of final product® be a part of their core
competency; establishing the optimal weight anduwv@ and the safe but
economical and recyclable packaging material iseedsr a packaging business
(Interview 11). The packaging manufacturers thewesehim to shorten or eliminate
internal transport routes and to reduce the ramgeight and volume of the
packaging materials used; they are automating #vagy that can be automated;
finally, they produce standard loading units toime transportability (Interview
11, Interview 12).

According to the testimony of my interviewees, tieéevance of outsourcing is of a
medium level for the entire original prescriptionly value chain, with the primary
reason being that production costs contribute a@ively low proportion of the cost of
original drugs, and that the cost structure wasaaly determined during the
development of the production technology. So, logkiat the entire value chain,

potentialis not particularly high. (Interview 11, Interviel).
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The considerations applicable to in-plamttionalisation and the concentration of
production capacitieare similar to those | described in relation tooasrthe-board and
differentiated rationalisation irSection 5.1.1.3with the provision that my results
suggest that in the production phase, the poteatidirelevance of those techniques is

low or medium (Interview 8, Interview 11).

5.1.5.3 Streamlining of the support infrastructure

In the support areas — whose consumption of ressus@s difficult to track for a long
time — a business togbrocess managemehts gained the forefront recently. Among
the resource-management tools listed so far, thiheé one that is perhaps the least
industry-dependent: it is usually implemented usimggrated corporate management
systems and its central feature is a technique ast calculation — process cost
calculation or activity-based cost calculation. d@sses involving several functional
units (material management, facility operation, memance, environmental protection,
guality assurance) are tracked in order to assigt mapping the “resource flows”
within the company, to identify unnecessary or poarganised activities, to take

remedial measures and to perform planning (Intendig, Interview 12).

The majority of companies realised the role of pgscmanagement during the nineties:
that was when they finally arrived at the realsatthat it is not only production, but
also supporting production that costs money, anddltosts can be influenced. But even
in view of all those considerations, the perceivel@vance of process management is
medium over the entire value chain (Interview 8etmiew 11, Interview 12): although
the costs of support processes are easier to nmudu¢ghan those of production costs,
relevance is reduced by the fact that in the oalgpharmaceuticals industry, process
management in itself does not generate a stratstjiantage, which means that it has
mediumpotential Its implementabilitydepends on the extent to which the essence and
benefits of the process approach is communicatedessfully to those involved,
including the fact that this requires the horizofsupport units to extend beyond their
physical boundaries. As process management is @gnerodel-dependent (it is usually

introduced through consultant projects), the mameye literature has a great deal to
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say about the factors that influence the qualitjrgilementatioff. The thing | wish to
emphasise here is that reducing the number ofdamethe organisation and increasing
personal responsibility is in most cases suffictenincrease the commitment and long-

term loyalty of medium management (Interview 11).
5.1.5.4 Other business tools

According to the results of my research, in thedpation phase, the business tools
usually classified among so-called controlling oot the management sciences also
play a substantial role. They include multi-levelarming, costing methods and
performance indicators. All of the specialists kex$ about production (Interview 8,
Interview 11, Interview 12) reported that their quanies do use these tools in the area
of production, and that they have a fundamentadcefobn daily operation. Batch cost
calculation, the indicators prescribed by GMP amtipction planning are particularly
important. My subjects felt that the relevancelase tools was medium for the entire
value chain. In it interesting and revealing théabl an interviewee who attributed the
low penetration of business tools at his own corgpém the poor presence of
consultants, which is experienced by the companphastrategy of “protection against

superfluous fads” (Interview 11).
5.1.6 Marketing and sales

Marketing and sales covers three very differenasud activity: product promotion and

sales; post-marketing studies and outbound logisfitie three areas have different
resource requirements and the resource-managepwatthat are applicable to them
also differ.Work organisation methodsdominate in all three areas, but in promotion,

sales and outbound logistics, a numbedbusginess toolsare also used.

8 For instance: the identity and role of those atitig the project, the attitudes of the project emand
the sponsor, support from the executive managemérihe company, the participation of external
experts, the amount of time spent on training sérese of urgency, specific targets and expectatmias
projects in areas promising fast results, iteratilgployment, ,tailoring to division”. | don’'t have
sufficient room to describe these in greater detait the following sources provide a lot of useful
information: Cooper et al. [1992], Friedman-Lyn@99].
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5.1.6.1 Increasing the efficiency of product promot  ion and sales

Today, pharmaceutical manufacturers do aim to imprthe efficiency ofproduct
promotion and saleghe relevanceof resource management is increasing continuously,
and, according to my subjects, it is consideredddarge today. The reason for that is
that as business models based on blockbustersutuaf steam, the traditionally high
costs of promotion and sales cannot be supporteddrogs with lower market
penetration or coverage (Interview 5, Interviewrerview 9, Interview 11-14).

Based on the interviews | conducted, two areaspargcularly important: firstly, the
segmentation of products from the perspective ofrketang and secondly the
management of promotional expenditure. Product se¢gion is a business tool and it
is based on portfolio analysis (Interview 8, Intew 9, Interview 12, Interview 13).
Essentially, it means that during annual planning drug manufacturer uses certain
dimensions — in particular, market potential, pgedjility and sales revenue — to
categorise the products that it sells in individg@abgraphic markets and uses the results
of that analysis to decide the magnitude and natfitke marketing and sales resources
that it would extend on the individual products.eThlevanceof product segmentation

is medium relative to the entire value chain, kutsirather high in respect of the

products already in the market, because it providedasis for resource allocation.

Secondly, it seems that companies are definitelgrésted in managing promotional
expenditure, in particular the costs of the netwoodk medical sales representatives,
particularly because traditionally, those netwovksrk with low efficiency, and the
manufacturers can no longer afford to maintain tlasmevenue drops. Among the work
organisation methods that are used to manage soeinees allocated to the network of
medical sales representatives, my subjects memtitme outsourcing of medical sales
representative work, the reduction of the frequeoifcyisits to doctors, the introduction
of alternative sales channels (“tele-visits”) ahd teorganisation of networks (Interview
8, Interview 9, Interviews 11-14). Among businessis, they mentioned methodologies
for measuring the efficiency of medical sales reprgatives (Interview 8, Interview 9,
Interviews 11-14). However, my interviewees agréed a truly efficient solution is not
available as yet. They felt that tpetential of the business tools that have been tried is

medium, while theirmplementabilityis good and their relevance is medium. As regards
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work organisation methods, their sentiment was thair potential and relevance is
mediumfor the time beingbut implementability is good, while they emphasdishat the
main factors behind the efficiency of the work otdical sales representatives are

difficult to grasp using controlling tools.

5.1.6.2 Managing the costs of post-marketing survey s

Post-marketing surveys particularly as regards the number of subjecse-similar to
Phase Il trials. Of the tools | listed there, stured selection of patients and data
management and communication technologies areamtdwre (Interview 7, Watkins
[2002]). | did not obtain any information concemirthe relevance of resource
management during the research, but my impressidhat it is low or medium. The
paradox of implementability — namely that expecedficiency is a function of the

attitudes of external stakeholders — is also applehere.

5.1.6.3 Improving the efficiency of outbound logist ics

Once more, process management plays the leadiagvian it comes to influencing the
costs of outbound logistics. Outbound logistics stibate a mirror image of inbound
logistics in the sense that the majority of theldatdescribed there are also applicable
here with some slight changes. Instead of optirgidimle procurement process, the
objective here is the optimisation of the distribat process, while optimising the
inventory levels of raw and auxiliary materials rnsplaced by optimising product
inventory levels. In addition, the locations angk&of distribution centres also need to
be determined, with automated account managementhar‘'streamlining” of customer
services as potential actions to increase effigigneduce costs) also figuring into the
equation. In the opinion of my interview subjedtse potentialof such interventions is
medium, but theiimplementabilityis relatively favourable (Interview 8, Interview 9,

Interview 12), resulting in mediunelevanceoverall.
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5.1.7 Resource-management tools applicable to sever al phases of the original

prescription only value chain

The resource-management tools | have describedrsard all related to specific phases
of the original prescription only value chain. Hoxee those sections are organically
interconnected: the development, licensing and etaskcess processes of drugs can
also be understood as a single “mega-project” wisctoordinated using the tools of
project management. The exploitation of the inherepportunities of project
management is a significant component of pharmaadutindustry resource
management. Within the project, pricing and heattbhomics analyses are performed
about the drug under development, and they arewed regularly and used to support
decisions concerning the product. In theory, tHieiehcy of the development process
can be compared with that of the companies withbtst performancéoénchmarkiny

the question is whether a willing cooperating partran be found to do so.

Project management, strategic pricing and benchnartonstitute the three pillars of
resource management spanning several phases\ddltigeechain. Project management is
partly awork organisation solution and partly a business tool, while strategic pricing

and benchmarking atmisiness toolnly.

5.1.7.1 Project management

The task of project management is to plan the iddal phases of the development,
licensing and market access process of drugs, te rtiee required — highly varied —
resources available to the project, to coordindie é€xpectations and information
requirements of the various stakeholders, to devdlee tasks and schedules of
individual phases in detail, to resolve professicarad cultural conflicts between the
cooperating parties and to coordinate the progoéske project (Curry [2002], Racz-
Selmeczi [2001]). Project management is a resomm@eagement tool in the sense that

performing all of those tasks with aptitude maytem a tremendous reduction of costs.
Traditionally, pharmaceutical industry projects warharacterised by linearity and a

strict observation of sequence: any developmengég@bauld only start after the previous

phase was fully completed. According to the tradidl logic, even the planning of the
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next phase could not begin before all the resiilte@previous phase were evaluated. In
other words, there was no parallelism. This waateel to the fact that for a long period
of time, the pharmaceutical industry regarded tam@ resource of unlimited availability

(Interview 3, Interview 5, Interview 7, InterviewtlL

The increasing pressure to innovate of the midteighmade the large manufacturers of
original drugs realise that if they allow some daps (parallelisms) between the
subsequent phases of development, they can savécsigt amount of time and thereby

make significant savings (Interview 8). In additi@moordination between functions can
ensure that clinical and economic factors are dyjgaken into account. According to

experience, the companies that have a separateematkess team responsible for
coordinating the various considerations are capablaore efficient drug development

(Interview 7, Interview 14), as they are able tonmanise the clinical performance of the
drug with the value story built around it. The pospful management and organisation
of the already available clinical evidence and ottega that support drug development

is also a task for project management (Intervieyv 14

Traditional development Development wilnafiel phases
[ Phase1 | [ Phase1 | | [phase2 |

Plannin I
Trials (I

Analysis|

month 4 12 18 21 30 36 month 3 8 11 15 23 29
4 10 13 16 24

Figure 12: Opportunities in project management ttase of clinical studies

(my own figure)

During drug development, overlaps that would jediza the safety of the development
or which would infringe official regulations are th@ermissible (Interview 14).
However, it is not a safety risk if the planningtbé next phase is performed in parallel
with the documentation work on the current phasd,iadeed, if only paperwork is left
of a particular phase, even the substantial path@fsubsequent phase can be started.
But it is not permissible to start a new phase wiherresults of the previous one are still

being processed and may change. The milestone@lyhe finalisation of the results.
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So the task of project management is to find tltecal path for the drug development
project with only permissible overlaps, to disttduthe resources of the project
accordingly in an optimal manner and to coordirthte activities of the participants of
the project. According to the subjects, rslevanceis very high (due to its high
potentia)), but the strength of traditional structures amafgssional groups (subcultures)
within the pharmaceutical industry make project agament difficult toimplement
Nevertheless, the empirical evidence to the effeat companies adopting a project
principle are more successful in drug developmawbirs the dissemination of the new
approach (Interview 14). In view of the fact thaery single day by which the period to
market of a drug is shortened may generate as rauctillion dollars in extra sales
revenue, today it is the norm that project taskd ttan be performed in parallel are
indeed performed in parallel. With good project agement, several months can be
saved — which substantiates the high relevandeai®tdol (Watkins [2002]).

5.1.7.2 Strategic pricing

In the basic model of pricing drugs, an acceptabiece range is determined first, based
on the considerations of both the market and therpaceutical manufacturer (Dankoé-
Molnar [2011], Gregson et al. [2005], Kolassa [2[)0%he market approach starts with
the inherent value of the drug, attempting to estemt as accurately as possible, while
the manufacturer’s approach is intended to en$atethe funds invested in research and
development are recovered so as to meet the exipestaf the company’s owners,
shareholders. The market approach is used to f&treba highest price that may be
charged, while the manufacturer’s approach is aiatedbtermining the minimum price
under which it is not worth marketing the new proddn the majority of cases, the so-
called value-based price derived from the marker@gch exceeds the minimum price
that the manufacturer expects, so an acceptalde mnge does in fact take shape. If it
does not, that is a warning sign that the develaproé the product concerned should

not be continued due to economic reasons.

The real question is the determination of the vdlased price. The true value of a drug
is clearly not the quantified value of the chenscdlat compose it, and neither is it the
value of the development work invested, dividedtihy amount produced. The value

that pricing aims to determine has a lot more tovdth the drug’s competitive
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advantage, i.e. its factors overlap with the fextiiat generate competitive advantage.
The value of a new drug is usually derived fromddeed therapeutic value, the proven
competitive advantage over other therapies, andanidn@ufacturer’s marketing ability to

communicate those advantages towards customers.

The value is relative, so it is determined in fielatto other, already available drugs,
surgical interventions or other palliative therapi&he price of the alternative medical
technology will be the reference value for the dritgis relative to that that the
competitive advantages need to be determined agid $b-called differential value
needs to be quantified. The final differential \&alill be the sum total of positive and
negative components: certain properties of the dexg will increase, while others will

decrease its value relative to the reference value.

A
Product pricing Market-based approach
A
e o
Negative
Production- ~_ Positive i differential value
based differential value

approach Acceptable
price range

Minimum price Value-based
expected by price Reference value
manufacturer

Figure 13: Pricing model for original pharmaceutisa
(Source: based on Gregson et al. [2005], with somoglifications)

In the first instance, determining the differentvalue is a task for specialists in health
economics. In theory, they are seeking the valaettie new drug generates for society
in terms of an increase in health gained, therapetdsts avoided, reductions in

environmental loads and increased productivityolder to determine that value, they
look at the number of patients with the indicatadrthe drug, the incidence of new cases
and the way that is going to change in the futwrevall as the costs and results of the
standard and the newly developed therapies. Theyheslth economics models to

determine all those, and they attempt to concefwbevalue as the unit total of health
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improvement and cost reduction (per unit of activgredient) for society as a whole.
Naturally, they develop a number of scenarios thii¢ér in the target indications and
relevant parts of the population — these scenaieggoing to be of critical importance
for the development of the drug as a whole, bectuadarge extent they will determine

the first indication for which the drug will fingllbe marketed.

In contrast, the determination of the minimum prgected by the manufacturer is a
complex task of net present value calculation. Atd@2% expected profit is usually
taken into account for calculating that price, vhis an expression of the higher risk of
pharmaceutical industry investments. Subsequethiyyminimum price expected by the
manufacturer is the price at which, calculatingerayes, the net present value of the
drug development project is at least zero, or theimum amount expected by
shareholders. When determining the minimum prigeeeted by the manufacturer, the
assumptions made about the rate of growth of they'sirmarket share are of key
importance: if the market is slow to accept thedpiat, there will be less truly profitable

years left before loss of exclusivity.

Drug pricing is not a one-off activity but a prosesaking several years. The
organisational units working on drug discovery, keting, clinical development, risk
management and market access all participate thatlast one of those also including
the specialists that create the health economicketmoThe above process is repeated in
several iterations, with accuracy and focus inénggis each iteration (Interview 2). It is
exceptionally important that the results of thesmlyses feed back into the drug
development process at several points: the earfi@estback point occurs when the
market access unit has marketing and the spesigdstforming clinical development
validate the first pricing model. After that, mutdi@eedback becomes continuous: as the
ideas concerning the target price take shape,atidits or patient groups are specified
with greater accuracy, and vice versa. In addititbe pricing strategy also has an
important role to play in defining the clinical ¢gts used in Phase Il trials: of the
pharmacologically possible and available targétesé should be chosen that are best

able to justify the targeted price.

According to the results of my research, fi@ential and therelevanceof strategic

pricing are both very high, which is explained paity by the fact that its results have a

113



fundamental feedback effect on drug development omajor case of that is the
modification of indications, while the other is tlidetermination of the sequence of
market access, while the third possibility is attjuatopping the development project
(Interview 2, Interview 3, Interview 5, Interview, Interview 8, Interview 11-14).

Strategic pricing requires the cooperation of tharket access division, the health
economics team, marketing and clinical developmamtsimplementabilityis subject to

the same considerations as that of project managemeday, it is generally being used

by all large pharmaceutical companies.

5.1.7.3 Benchmarking

Benchmarking is the comparison of the company’$operance with the performance of
the best companies in comparable areas or usingamanle processes, with the purpose
of making the operation of the company more effitiey using the experiences of the
benchmark firms (Camp [1998]). Benchmarking is altyuan initiative of adopting the
best practice (usually the industry best practice).

According to the pharmaceutical industry specialidtave interviewed, classical, “trust-
based” benchmarking is not viable because in threeot climate of sharp market
competition, companies are treating all their inérinformation confidentially: they

believe that the benefits of learning from othems aot worth taking the risk of their

partners tapping into their know-how, the sourceheir competitive advantages. This
fear is reinforced by the fact that pharmaceuticapanies are proceeding along
parallel tracks: they think in very similar waysdathey hardly have any internal
information that they could share with others withgeopardising their own security

(Interview 5, Interview 7, Interview 14, Woodcockop7]).

Although pharmaceutical industry benchmarking m#gracsignificant opportunities for
cost reductions, it seems it is not workable in dhginal pharmaceuticals industry at
this time. Forums for it could be provided by inttysadvocacy federations, but they are
actually only used for advocacy and they are thérasealso regulatory authorities that
have some level of access to all projects thatréae clinical phase. However, in order
to turn those forums into forums of genuine infotiora exchange, the industry’s

attitudes and competitive conditions would bothehtovundergo significant changes.

114



5.2 Resource management in the generic prescription  -only value chain

The characteristics of resource management at igenmeescription-only (GRX)

pharmaceutical companies appear to be differenthtse of the manufacturers of
original drugs. | shall review the possibilitiesiad) the specific generic value chain, with
the provision that wherever the tools available paetly or wholly identical to those
used by original manufacturers, | shall not detlhdm again. Instead, | shall include

references to the appropriate subsectiorfseation 5.1

5.2.1 Compound development

Generic compound development consists of findirgmtilating and establishing
economical production pathways (production techggidor compounds that match the
profile of the company, which are technologicalfjuplicable” and whose patents expire
at the required time.

The literature has little to offer about the res@imanagement techniques available for
patent researchand my research has also yielded only limitedltesabout this issue.
So | only draw attention to a single important muhare: the structuring of patent
research, which is a work organisation solutionview of the fact that the majority of
generic companies have specialised in well-defthedapeutic areas, the basis for patent
research is a knowledge of that area and access/gical and “non-physical” databases
(the latter in people’s heads). Once the compsiittdne available technologies and
pharmacological characteristics are known, patesgarch can be structured quite well,
and that results in a reduction of research cddts.the other hand, the companies
examine the patents they find interesting from @agmumber of technological and
economic perspectives, aiming to screen out comgietimat do not offer market success
as soon as possible. Some patents (compoundskecsardened using simple qualitative
analyses, so the resource-intensive quantitatia¢yses only need to be performed for
compounds whose production is actually contemplagzbusly (Interview 6, Interview
10).

The synthesis pathways of the selected molecutetaggely patented by the original manufacturesst s

is difficult to find a production technology thatg not encumbered by any patents. Therefore process
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patents are researched together with product atamd they usually eliminate molecules that are
rendered unviable by process patents in the gtisétpahase of the research. This requires the cagnpm
have a good pharmacologist with expertise in a@ldbtails of his field of specialisation, who caniew
the existing process patents and forecast wheltieee is a possibility of developing alternative thysis

pathways.

If the company judges the industrial synthesis @bmpound to be economically and
technologically feasible, it produces and formwaiee compound, and it also attempts
to develop an innovativproduction technologfor it. The latter is a process chemistry
task and as such, the findingsS¥ction 5.1.2.3re applicable, with the provision that of
the possible production pathways, only those nafeunpatent protection can be

considered. The most efficient one of those neexlsbé selected. The generic
manufacturers often do not deal with process cheynisemselves but outsource it to
the chemical industry company that they wish tocpase the active ingredient from

later. The outsourcing can save costs, as the isupplave greater experience in the
field of producing active compounds on an induktsigale and they also work with

larger volumes. As a result, their prices are betbe cost of in-house production

(Interview 4, Interview 6, McCoy [2002]).

According to the results of my interviews, the @®e-management tools used in the
relatively less costly phase of compound synthasgsnot particularly innovative, or
they do not contain any solutions that are noveéhtinee to those used by the
manufacturers of original drugs. Structuring patesearch is important when selecting
the molecule, while during reproduction, thinking terms of process chemistor
outsourcing the development of the production tetdgy are the important tools.
Significant cost savings can be achieved primably choosing the right process
chemistry, so that seems to have the highest meteval hepotential and relevanceof
structuring patent research are both medium. Tlegaece of outsourcing is higher, and
in actual fact, an increasing number of generigdnanufacturers are buying the active
ingredients required for their products in the nearkmplementabilityis subject to the
same conditions that | described for original dmagnufacturers — i.e. the attitudes of
various members of the organisations towards iddali resource-management
initiatives is primarily not a function of theirlevance but the organisational changes

that they entail (Interview 6, Interview 13).
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5.2.2 Preclinical and clinical trials, licensing

The development of generic drugs usually doeseupiire preclinical and clinical trials,
it is sufficient to provide evidence for the humaaequivalence of the drug. When more
detailed tests are necessary, they are usuallysticomparable in extent to the trials of
original drugs (Interview 2, Interview 6, Interviewt0). On the other hand,
bioequivalence trials are an organic part of theettgpment of any generic drug. The
authorities do not require identity with the origirdrug, but they do evaluate the results
of those tests stringently. As a result, it ishie interest of generic pharmaceutical firms
to cooperate intensively with the authorities sdasnsure that the company does not
happen to run out of the time available until “dayro” (the expiry date of the patent).
When, in the case of non-bioequivalent genericbiosimilar drugs, clinical trials are
required, my interview subjects mentioned proacteeperation with the regulatory
authorities, the structured selection of patiemis the careful selection of trial locations
as relevant among the techniques used during atigievelopment (Interview 6,

Interview 10¥°. Those are all work organisation solutions.

The limited nature of the trials performed on gendrugs also constrains tipetential

of resource management, but it should not be ustierated, because in the competition
between generics, those reaching the market fastachieve a long-term competitive
advantage (Interview 10). Once agaimplementabilityis largely a function of the

attitudes of the cooperating partners — particyldmé regulatory authority.

According to my interview subjects, the trials alicensing — and the associated
resource-management techniques — cannot be sapdrabte each other: there is no
strict boundary between them in terms of time otamms of attitude (Interview 6).
During the licensing phase, proactive cooperatigh the regulatory authorities still has
the leading role. Theelevanceof resource management is constrained by the same
factor as in the case of bioequivalence trials: éxpiry of the original patent (the
exclusive right to market the compound) is an dbjedimit on market access, but any
delays relative to that deadline should be avoidedview of that, the experts |
questioned believed thgibtential was medium-level. Once agaimplementabilityis
influenced the most by the regulatory authority.
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5.2.3 Production

5.2.3.1 General considerations

Based on the results &ection 5.1the focus of resource management by the original
drug manufacturers is on maximising the efficienéythe development and licensing
process. They are able to influence the produgpis&ise using techniques of medium
relevance, primarily due to the limited opportusstto achieve strategic advantages. My
research indicates that in the case of the manutast of generics, the balance is the
opposite: in their case, the costs of the developnend licensing process are
“sufferable”, but the products encounter strong petition of price after they are
introduced to the market. As a result of those taators, the importance of techniques
associated with the production and sales phaseageatly increased (Interview 3,
Interview 6). The techniques involved are largelprk organisation solutions
supported by sombusiness tools Scientific and technological solutions do notypéa

role in those phases.

The generic drug manufacturers that | interviewedsaer the establishment of a
process background for efficient production to beirt prime strategic task (Interview
6). Their process efficiencyand their flexibility are the major sources of thei
competitive advantages. Contrary to the stronghcfional approach that characterises
original manufacturers, the leaner generic commanmth less employees are
characterised by much a much stronger focus okitignn terms of processes. In their
supplier relationships, they aim for flexibility dminimising their costs as well as long-
term partnerships. The resource-management teamsiithat they use to support the
production phase are also characterised by a @amdred approach and a
commitment to flexibility, accompanied by robustpaeity management. Generic
pharmaceutical companies outsource everything terexl partners that they cannot do

economically internally (Interview 6, Interview 10)

The process approacpermeates all areas of production and outboundtiogi While

observing the requirements of Good Manufacturirectce (GMP), the emphasis is on

29 A more detailed description of those techniquegsdvided inSection 5.1.3
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increasing the efficiency of procurement and suppotivities and on the perfection of
the product flow process viewed fronglabal perspectiveThe latter means that generic
companies take the core of production, i.e. thedypecb manufacturing process that is
difficult to develop as a given, and attempt totoolnall the partial processes open to
adjustment so as to ensure that they produce thereel output by the exact deadline

required (Interview 3).

Flexibility is the ability to adapt quickly. Generic pharmagmitmanufacturers need to
be flexible both as customers and as vendors (lieter3, Interview 10)Customer side
flexibility means that generic companies alwaysad®the supplier offering the best
mix of reliability, low prices, speed and adaptipil They aim to form long-term
relationships, but they also keep an eye on mainigia continuous price advantage.
Vendorflexibility involves the continuous monitoring oeggraphic and product-based

partial markets and adjusting logistical capalefitaccordingly.

Capacity management largely taking the form of outsourcing — is tieehnique that
provides the main evidence for the intention teatmline the company. True generic
pharma companies outsource all activities that daabjuire a costly infrastructure to
perform in-house to external partners: they pureh#®e active ingredients from
suppliers, or they outsource the packaging of tfeemulated preparations. The generic
pharma companies themselves largely provide tlemding and sales capacities, while
the physical product itself is often produced bgrittact manufacturers” (Interview 3,

Interview 6).

In the case of generic manufacturers, implementglsl improved by the fact that, due
to market pressure and their leaner organisatitres,efficiency-focussed attitude is
entrenched deeper in their operations than in #se ©f original manufacturers. They
are better able to tolerate uncertainty as welthseoorganisational shocks resulting from

resource management are not so pronounced inctar (Interview 6, Interview 10).

5.2.3.2 Endeavours to control the costs of the part  ial processes of production

In the opinion of the specialists | interviewede tkey factor ofprocurements that the

active ingredients and auxiliary materials that pose medical preparations must be
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available just in time, in just the required quaes. In the final analysis, this entails the
purposeful reduction of inventory levels and theoagated direct and indirect costs
(salaries, costs of machinery and equipment, cgpaosts, overheads, administrative
costs, etc.). Several conditions must be met asdmee time in order not to jeopardise
the security of ideallyust-in-time production: a sophisticated production management
system needs to be in place that is able to compleicurement operations quickly, and
which is connected, if possible, to the correspogdiystems of the suppliers. On the
other hand, there need to be quality norms andriifor selecting suppliers that are
suitable for assessing potential partners from &eyw in the world quickly and
decisively when needed. Finally, by modernising elausing and transportation
methods, inbound logistics must be made capabfgedbrming its tasks in a fast and
exact manner (Interview 3). These techniques arypaork organisation solutions and
partly business tools (supplier selection critenal customer audits). The interviewees
claimed that they had medium or higlelevance while they assessed their
implementability(with the exception of the just-in-time system) gmod or variable.

Overall, they felt that theirelevancewas also medium or high.

Production in the narrow sense is subject to the requiremefnt&SMP, but still,
resource-management solutions play a pronounced Pobduction engineering criteria
are the critical ones when determining the optibeth size, so, along with the direct
costs of production, the indirect costs of logstare also quantified (Interview 3).
Production capacities need to be organised so adldew a single plant to produce
several, technologically similar products. As autgdt becomes easier to comply with
GMP, flexibility is gained, and the sequence ofesebecomes more programmable. The
production process can also be improved by settiegcontrol points in a rational
manner, in accordance with the criteria of cosv@néion. There is no general recipe for
the setting of control points — each company hateteelop this for itself (Interview 10).
Outsourcing is also a particularly important reseamanagement technique of the
production phase. The outsourcing of the produabibactive ingredients has become a
general practice: the majority of generic pharmanganies purchase the active
ingredients for their drugs from the precision cretrg industry, and in most cases they
only do the formulation themselves. The active edignts are usually supplied by the
companies that were previously commissioned toldpvibe process chemistry, or who

were the suppliers of the original active ingretiias well (Interview 6). In view of all
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that, thepotentialof the solutions in use is high or mediuimplementabilityis largely

good or variable, whileelevancas medium or high.

In packaging technological development offered cost savingsaftong time. Thanks to
the increasing modernisation of packaging lines anaderials, the packaging of final
products has become smaller, lighter, more envienisfriendly and, last but not least,
cheaper as well (Interview 3, Racz-Selmeczi [200UPre recently, there appears to be
a trend of outsourcing packaging to logistics perdrwith more sophisticated logistical

capabilities Potentialandrelevanceare both minor or medium. (Interview 4).

The optimisation ofprocesses that support productia an objective for all generic

manufacturers. The proliferation of activities tliit not generate value directly may
result in a high level of general costs. The spists&interviewed reported the use of
multi-level coverage calculation and process-basesting techniques (Interview 3,

Interview 6, Interview 10). In addition, a numbdrpublicly available case studies also
describe how generic pharma companies have attdnpt@ap their support processes
and to divest unused resources through process ncashgement (see e.g. Taylor
[2000], Kaplan-Weiss-Desheh [1997]). These methbdge mediumpotential and

relevance

5.2.4 Marketing and sales

In the area oproduct managemermindproduct promotionthe generic companies seem
to be going through the same learning cycle asimaigcompanies (Interview 3,
Interview 10). While previously — in the drug maikeising brand-name based ordering
— the generic companies did not pay much attentionhe efficiency of sales and
marketing, either, today, this is becoming incnegl§i significant. Amongbusiness
tools, my interviewees emphasised the role of multidleowerage calculation schemes
and calculation of return, while amongprk organisation solutions they noted the
streamlining of medical sales representative neksyothe primary use of contract
medical sales representative services and alteensdiles channels. This implies that the
relevanceof resource management is gradually increasingigdrea, but, according to
my interview subjects, it remains at a medium ldeelthe time being. The interviewees

mentioned the problem of how far doctors are wgllin accept sales techniques that are
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company-independent or do not involve personalaminh the (Interview 3, Interview

10) as specific to strongly marketing-driven nasiomarkets.

The process approach and the endeavour to acheeility have a strong presence in
outbound logisticaas well — primarily in the form ofvork organisation solutions
Generic manufacturers organise these processeg t&rnsame principles they use for
procurement. Their primary objectives are to misentheir inventory levels, to locate
their distribution centres optimally for their matk and to achieve the highest possible
flexibility of supply as a result (Interview 3, brwview 6). They also aim to render
liaison with customers — including the performan€éusiness transactions — as smooth

as possible.

In the phase of outbound logistics, tledevanceof resource management is medium or
high according to the experts | questioned, witbdjmnplementability, but it is difficult

to analyse separately from production due to thegnation of processes.

5.2.5 Resource-management techniques that cover sev eral phases of the generic

prescription only value chain

The techniques | described for original pharma camgs are also available to generic
firms, sometimes even with better implementablilltyterview 3, Interview 6, Interview

10). The explanation for that is that the lifecy@alue chain) of generic drugs is short
relative to originals, and the events along theilug chain are more amenable to
planning, so the techniques covering several phlages more exact numerical data to

work on.

Due to the relative simplicity of generic developmeproject management is less
relevant than for original companies. Though ias$ a revelation, it is certainly true that
the importance of project management is proportiemahe number, complexity and
coordination requirements of the tasks to be peréat. The interviewees felt that its

potentialandrelevancewere both very high.

Strategic pricing and, as a part of that, healttoeemics analyseare used by generic
companies as well, though, according to the spstsal interviewed, theirelevanceis

122



lower than in the case of original manufacturerse tb pricing constraints. It is easier
for them to use these techniques because they exdormp the analyses with greater
accuracy right from the outset. Some generic comgasupport the decision to launch
development by performing a life-cycle analysistdimiew 3, Interview 10). The
advantage of such an analysis is that it is abEh&racterise the market, the entry costs

as well as longer-term prospects based on much avorgate data.
The role ofbenchmarkings minor in the case of generic companies as viiérfview

6). When building databases, they primarily useliplybavailable data and they perform

their analyses alone.
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6. Summary conclusions

6.1 Results and limitations

In Chapter 5of the doctoral thesis | attempted to explore theracteristics of
pharmaceutical industry efficiency improvement grese management) in the original
prescription only and the generic prescription ostiyategic models based on in-depth
interviews conducted with 14 pharmaceutical spetglvorking in various areas. In my
view, the added value of the research | have paddris that it examines the workings
of the pharmaceutical industry from a managemeietase perspective that, as far as |
know, has not been used for this purpose in Hungafgre. Secondly, | feel that | have
managed to achieve an almost comprehensive viewthef solutions used in
pharmaceutical resource management to a level @il dbat is appropriate for an
analysis intended to open a new avenue of rese@hehapproach of dividing the tools
of improving efficiency into scientific and techigical solutions, work organisation
solutions and business tools has proven expedetihé research and rendered my work
easier. It is probable that an approach focusskwusively on business tools would
have resulted in distorted and non-representagsalts, which | was able to avoid by
adopting the above wider perspective,.

| believe it is a further result of the researchttit may serve as the foundation for
further research (seégection 6.5 which would be more difficult to conduct withotlte
information that | gathered. It is also an advaatadlgat, based on my impressions
gathered during the in-depth interviews, therenia@asing interest in the industry in
understanding and testing the methodologies availab the field of resource
management, and my dissertation — due to its cdmpstve overview character — can
serve as a guide for that endeavour. | feel it fartner result that the approach of the
thesis can also be used in other industries claisetl by long-term returns and the
fundamental influence of decision made in the ahpphase of projects on future scope of

action (path dependence) and/or a high degreegafaton.
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Naturally, the research | performed also has linotes. On the one hand, when |
processed the results, | had ample opportunityetdwthe old adage that when opening
a new direction of research, the trade-off betwemlucing a comprehensive view and
going into sufficient detail needs to be taken veeyiously indeed. The fact that in my
dissertation | reviewed the entire value chaingwad pharmaceutical strategic models
made it impossible to go into the level of detahcerning individual techniques that
they deserve. Under that constraint | chose thmomf presenting those techniques in
greater detail that may constitute novelties foonemists (or “managers”), while |

included less detail or even provided no explamasiball of methodologies that do not

need much explanation in my own profession (e.gtrotling-type tools).

Furthermore, it is certain that the terminologysked will have to be refined further in
the future. In my dissertation — as | explainedCimapter 1— | purposefully avoided

conceptual argumentation, but it is clear that @map only begins to clarify the concept
of resource management, and that the specialistirtelogy | have used needs to be
matured in several iterations. It is conceivablat tthe term “efficiency management”
would be a better match than “resource managenfenthe items | discussed in my
dissertation, but that term is by no means entmeshcin Hungarian specialist

terminology.

| believe it is a further limitation that | was Wbia to fill out the analytical framework
defined inSection 4.kompletely, due to the methodology based on onkdieperviews
and the extent of the research. There are some gobases of the value chains) in
which | was able to get a grip on and illustratéhbpotential and implementability, but
in other areas | was not able to do this, so | @¢oohly achieve an approximate
assessment of relevance. It is probable that | dvbave achieved more consistent and
“homogeneous” results if | had studied only a sngpecific value chain — my more
comprehensive, horizontal approach had the disadganthat | was only able to

document the factors behind potential in detad tonited extent.

Despite all those limitations | hope that my dissgon contributes to an improved
understanding of the workings of the pharmaceutrastry from a novel, management
science perspective. Below, | shall present my nwinclusions about the original

prescription only and the generic prescription onblue chains, followed by an
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examination of the extent to which | was able tofom or reject the research

hypotheses that | formulated.

6.2 Resource management in the original prescriptio n only (ORX)

strategic model — general conclusions

| shall present my summary conclusions in relatmthe pharmaceutical manufacturers
of original prescription only (ORX) drugs first. We consider the development, market
access and sales process as a value chain, thee aladin of those companies is very
long, covering up to two decades. The value chainsists of several phases with
radically different characteristics, and efficieney increased by different sets of
resource-management tools in the various phases.rarge of resource-management
techniques is extremely wide: it includes technmalgand scientific, work organisation

and business tools.

The competition between original pharmaceutical ufecturers takes place in the field
of innovation. Their profit is derived from innowat — in Schumpeter’'s terms, new
technological processes and, most of all, produmbvation (Antaléczy [1997], Roberts
[1999]). The most important source of competitidwantage for them is how fast they
are able to place a new product in the market. 3dwner the preparation reaches
patients, the more time they have left of the mkrad patent protection (exclusive
market access) to generate revenue, so the mdretpay are able to make. That profit
provides the foundation for developing subsequeatlycts; in that sense, continuous
innovation is its own precondition. Despite thetf#itat the company’s innovate in
competition with each other, the greatest enemiyme itself. Original manufacturers
must defeat time — and the outcome of that baltle decides the outcome of the fight
against each other. As | have already mentioned, estimated that each day saved in
the development process may result in additionaémae of up to one million dollars
(Sweeny [2002]), and the reverse is also true:ydela development can result in
tremendous losses of revenue not to mention théi@aal costs of development and

licensing.

So, in the original prescription only model, theim&asks of resource management are

to accelerate the development process, to prewantiable costs and to eliminate
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superfluous activities. As a result, the most intgualr resource-management tools are
those covering several phases, i.e. the longitudines: those tools — as they save time
and reduce risks — are the most important of thdisas identified inChapter 5

So the essence of efficiency improvement (resooraeagement) conducted by original
pharmaceutical manufacturers is the preventionostscand risks, even at the cost of
greater up-front investment. All activities, phasésvork, processes and assignments of
tasks should be eliminated whose later time reqerg does or may result in additional
costs. This is rarely possible to do using businests, so in the phases of the value
chain prior to the marketing of the drug, scientdind technological solutions and work
organisation solutions appear to be more importane to the nature of the work tasks
to be performed, the business tools widely docuetkit the management literature
(e.g. controlling tools) have limited relevance rashe original pharmaceutical industry
most of those are simply not worth using becausg #re not capable of producing true
competitive advantage. The medical and officialuregments applicable to medicines,
the biochemical properties of drug molecules, tharacteristics of the technology of
organic chemistry and the areas with high admmiis# burdens — e.g. quality
management and environmental protection — areral/aidable, which do not favour
the use and acceptance of classical process develdpor the “textbook” varieties of
costing and systems of indicators. Business taothemselves are therefore unlikely to
achieve substantial improvements of efficiencyha original pharmaceutical industry.
As a general rule, their significance increaseerdftie drug is placed in the market,
when they serve as the basis for portfolio decisioake-or-buydecisions and capacity

decisions.

However, there are some exceptions: of the metlogdtes that are taught (among other
places) at university courses in economics, prajenrtagement and other methodologies
that can be used within the framework of stratggicing (e.g. net present value
calculation) have markedly high relevance, butracfice those are also extended using
industry-specific characteristics which, according the traditional functional

classification, belong among marketing tools, pubdiations tools and IT solutions.

The implication is that resource management in ialg pharmaceutics is an

interdisciplinary activity. It covers several asgecof clinical pharmacology,
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pharmacological technology, project management, ketarg, public relations,
controlling and information technologies. The queestis, what is the significance of
such a diverse activity relative to other strategativities. Based on my in-depth
interviews with pharmaceutical industry specialidtiave formed the impression that for
them, resource management is the totality of effomde to increase efficiency and
reduce risk. In that sense, they understand tleeafbtesource management clearly, but
many of my interviewees added that its significadoes not match that of influencing

the market in a proactive manner or continuallyereng the product portfolio.

Original pharmaceutical companies aim to develairthrocesses and to develop their
internal efficiency, too, but they do so in a muebs spectacular fashion than those in
other industries, as taking such measures onlyjtriescompetitive advantages for them
if they have an innovative and market-ready basiclpct. It may also play a role that
original companies are large, inflexible and tem@void risks, while they are permeated
by everyday rituals of operation (Desjardins [199%) their case, success is the result
of innovation, innovation requires capital strengiid capital strength is indirectly a
function of size. But there is a trade-off betwesize and flexibility: for a
pharmaceutical company to be large and stableariahg-term, it needs standardised
operating processes, and standardised processe= rgekibility (Allen [1997]). It is no
accident that original pharmaceutical manufacturergsource the research and
development tasks requiring flexibility and theitakof higher risks — their sluggishness
and their internal coordination mechanisms do ramebwell for the success of those
activities. Regulatory factors such as the stridRGregulations also contribute to that

effect.
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In summary, based on my research:
» In the original prescription only strategic model, the significance of resource
management using business tools is low, with theaption of project management
and the methodologies used for strategic pricing.
= However, scientific and technological solutions andiork organisation solutions
do play an important role in improving organisational efficiency, although their
significance in promoting business success still mains below tools such as

continuous product innovation (ipeline) and the proactive influencing of the

market.

* In the original strategic model, the focus of incrasing efficiency is on

preventing costs and risks in a forward-looking andnterdisciplinary manner.

The resource management solutions used in thenafigirescription only model are

shown inTable 5 which was compiled as a summary of the resuli®ypfesearch. The

table contains all

the tools

listed

implementability and perceived relevance as regdriethe interview subjects.

ihapter 5 along with their potential,

Value chain Category Type Solution Potential Implementability Perceived
phase relevance
Scientific and Combinatorial
technological chemistry and | Very great Medium Very great
solutions screening methods
Acceleration of
Longitudinal tools l\\;lvgrrlg Fe)f[r?;z?]f
Work organisation L . di .
methods work organisation|  Minor Medium Minor
Better raw
material
management
Computer assisted| Structure-driven
Discovery and drug research drug design ;
synthesis (scientific and Targeted design| Great a’:gters)g Tﬁ Ibleenteoral Great
Cross-section tools technological ] ; 9
solution) Virtual screening
Pharmacogenomics Medium Not possible to Medium
(scientific and technological solution) assess in general
Rationalisation Acrqss—the—b_oard Variable / Medium Medium / Grea
(work organisation ra_t|onal|s_at|on G_reat
Reduction of solution) D|ﬁereqt|at¢d Variable / Difficult Medium / Great
capacity costs rationalisation Great
Qutsourcing Full outsourcing Medium /
(work organisation . . Great Uncertain Medium / Gred
solution) Partial outsourcing rea
Preclinical trials Frontloading In silico testing
Scientific and J”alndftS'gT
technological arate’ rna’s Very great Difficult Great
solutions Acceleration of
carcinogenicity
trials
Work organisation Acceleration of Medium Medium Medium
methods work process
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Value chain : " o Perceived
phase Category Type Solution Potential Implementability relevance
More efficient
work organisation|
Better raw
materials
management
Outsourcmg_pr(-:‘_cllnlcal t_rlals Ful! outsourcmg Medium Not po§S|bIe to Medium
(work organisation solution) Partial outsourcing assess in general
Prevention going . .
beyond preclinical . Process chem|s_try . Great Not po§3|ble to Great
phase (scientific and technological solution) assess in general
Close cooperation v_wth_regulato_ry authorities Great Great
(work organisation solution)
Structured selection of patients
(work organisation solution, with some scientifitla Very great| Partly depends on Very great
technological elements) external stakeholders,
Careful selection of trial configuration and loceits partly requires a
(work organisation solution) very great change of attitudes, Very great
Phase 0 androof of conceptrials hence difficult
Clinical trials (work organisation solution, with some scientificda Very great Very great
technological elements)
Limited registration Very great Very great
Use of data management and communication technology| Great Variable Great

(work organisation solution)

Strategic pricing
(business tool)

See tools covering several phases of the valuec

hai

Project management
(business tool)

See tools covering several phases of the valuacl

hai

Licensing and Consultations with regulatory and financing auttiesi . Depends on externgl .
] . N . Medium Medium
registration (work organisation solution) stakeholders
Optimisation of procurement process
Optimisation of (work organisation solution)
activities associated Maintaining h|g_h q_uallty of _supply Medium Good Medium
with procurement (work organisation solution)
and inbound logistics Achieving optimal stock levels
(work organisation solution)
Outsourcing active
ingredient
production Medium Generally good Medium
(work organisatior
Outsourcing solution)
Production Optimisation of %lﬁl?;éﬂ\gg
production capacities (work organisation Medium Good Medium
solution)
In-plant re_ltlonallsatlor] Minor Medium / Difficult Mln(_)r/
(work organisation solution) medium
Concentration of_pro_ductlon _capa(:ltles Minor Medium / Difficult Mlnqr/
(work organisation solution) medium
Streamlining of
support Proces; management Medium Variable Medium
. (business tool)
infrastructure
Other business tools Medium Variable Medium
Marketing and Product segmentation(business tool) Medium Good ilvhed
sales Outsourcing the
work of medical
Increasing the . - sales reps .
efficiency of product Reducing promli)tlon " Reorganisation of ’\fed';’:m Variabl Medium for the
romotion and sale costs (work medical sales rep .. or the anaple time being
P organisation solution time being
network
Alternative sales
channels
Structured selection of patients
Controlling the costsg (work organisation solution, with scientific ., ,. Depends on external .
: . [Minor or stakeholders [Minor or
of postmarketing and technological elements) - -
———  medium] medium]
tests Data management and communicatio Variable
technologies
Impr(_)vmg the Optimisation of the d_lstrlbutlo_n Process  \1odium Good Medium
efficiency of (work organisation solution)
outbound logistics Optimisation of product inventories
(work organisation solution)
Management of distribution centres
(work organisation solution)
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Value chain Category Type Solution Potential Implementability Perceived
phase relevance
Streamlining account management angd
customer relations
(work organisation solution)

Tools covering Project management (business tool) Very great Yikria Very great
several phases qgf Strategic pricing (business tool) Very great Vaeab Very great
the value chain Benchmarking (business tool) Minor Poor Minor

Table 5: Overview of the resource-management solgtused in the value chain

of original prescription-only drugs

6.3 Resource management in the generic prescription only (GRX)

strategic model — general conclusions

Various resource-management tools correspond teaheus phases of the value chain
in the generic prescription only strategic modelwasdl. The value chain has fewer
phases than that of originators, largely due toldle& of a clinical development phase
and the relative simplicity of licensing. As a risuhe tools used for improving
efficiency also exhibit less variety.

Although marketing-driven product markets are quoenmon, price is the definitive

factor in the competition between generic manuf&ectu Their competition against time
is less crucial, although they do have to takeetipry of the exclusive market access of
the originators in mind. As a result, with genem@nufacturers the performance of
production, marketing and sales is at least as itapbif not more important than that of

compound development and licensing.

In the development and licensing phases, generiufaeturers are also characterised
by cost prevention, but its significance is lowelative to the original prescription only
strategic model. On the other hand, as they operat® competitive rather than a
monopoly market, they are under much greater predsuoperate their production and
sales in an efficient manner. Price competitiorcdsrthem to exploit all the reserve
capacities in the operation of their organisatiansl to be flexible. As a result, the
operation of generic firms in the period after drage placed in the market appears to be
much tighter and “leaner”. Increasing efficiencyaisontinuous endeavour that is a part
of everyday work, whose focus is not so much onldngitudinal tools of influencing

costs but on optimising operating processes.
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In the interest of maintaining cost-effectivenesd #exibility, the companies using the
generic prescription only model tend to use thatswhs for efficiency improvement that
are to be found in the pages of management texthdoka greater extent. Work
organisation methods and business tools are madtabku for the optimisation of
operating processes. Accordingly, the resource gemant of the generic prescription
only model is also interdisciplinary in charactbut there is an observable shift of
emphasis towards the use of business tools. Acuprdi the results of the interviews,
work organisation solutions and business toolsiraigeneral use, and the gap between
the significance of scientific and technologicalusions and other methods is not as

great as in the original prescription only model.

Presumably, the importance of achieving organisatiefficiency is proportional to the
intensity of price competition in the market ofigetingredients that are no longer under
patent protection. In markets where brand-based drndering is dominant, doctors
think in terms of brand names rather than actiggeadients, and marketing, as a factor
of success, may be more important than improvinficiefcy. In those markets,
however, where competition of substitutable drugserlly efficient, and/or where the
financing authority uses administrative means tfree drug prices that are near the

marginal cost, the role of resource managemeneasas exponentially.

Actually, according to the specialists | have questd, the duality of increasing
efficiency and influencing the markets is charaster of the generic prescription only
strategic model as well: while functional resouncgnagement is vitally important, it is
not worth much if marketing work and product pditiananagement are weak. So in
this respect there is no striking difference betwegginal and generic pharmaceutical

companies.
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In summary, based on my research:
= In the price-driven generic prescription only strategic model, resource
management is strongly focussed on the efficiencyna flexibility of operating
processes.
= As daily operating processes are in the focus oftantion, the significance of
work organisation solutions and in particular that of business tools is greater than
in the original prescription only strategic model.
= Appropriate resource management is a necessary, babt sufficient condition of
business success in the generic prescription onlirategic model. It does appear to
be a lot more important than in the case of originepharmaceutical manufacturers,

which operate in monopoly markets.

Table 6 below presents the tools of resource managemend usethe generic
prescription only business model in a manner smidathe wayTable 5did so for the

original prescription only model:

Val;sacsréam Category / type Solution Potential Implementability Pereived relevance
Patent research Structuring of patent research Medium Good Medium
management (work organisation solution)
Compound ’ Process chemistry Medium / . :
development gg?#;ggg (scientific and technological solution) Great Variable Medium
management Outsourcing of p_rod_ucnon te_chnology Great Variable Medium / Great
(work organisation solution)
Close cooperation with the regulatory authorities
preclinical and (work organisation solution)
i N Structured selection of patients ] Depends on external B
clinical trials, L ’ Medium kehold Medium
licensing (work organisation solution) stakeholders
Selection of trial locations
(work organisation solution)
Just-in-time production management e
(work organisation solution) Great ifficult Great
Quality norms and supplier selection criteria Great Good / variable Great
Procurement (business tool)
management Custqmer audits Medium / Good / variable Medium / Great
(business tool) Great
Modernisation of warehousing and transportation B ) .
(work organisation solution) Medium Variable Medium
Determination of optimal batch size
(work organisation solution with scientific and technologigal ~Great Good / variable Great
elements)
Production Homogeneous plants
Production cost (work organisation solution with scientific and technologicgal ~Great Medium / Difficult Great
management elements)
Optimal selection of control points Medium Good Medium
(work organisation solution)
Outsourcing .
(work organisation solution) Very great Variable Great
Optimisation of packaging . . .
Optimisation of (scientific and technological solution) Minor Good Minor / Medium
packaging Outspurping . Medium Variable Medium
(work organisation solution)
Optimisation of Process management . ) .
supporting processes  (work organisation solution supported by business tools Medium Variable Medium
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Valgsazt;am Category / type Solution Potential Implementability Pereived relevance
Coverage and returns calculation methodologies B .
Product managemer (business tools) Medium Good Medium
Streamlining of me_dlcgl sales rep networks Medium / Variable Medium
(work organisation solution) great
Product promotion Outsourcing of doctor visits, “contract reps” Medium / . .
management (work organisation solution) great Variable Medium / great
Marketing and Alternative sales channels Medium / Variable Medium / great
sales (work organisation solution) great 9
Optimisation of th_e d_|str|but|o_n process Medium / Good Medium / great
Improving the (work organisation solution) great
efficiency of Optimisation of the stqck !evel of f!nlshed product Medium / Good Medium / great
i (work organisation solution) great
outbound logistics — -
Management of distribution centres Medium / .
L ; Good Medium / great
(work organisation solution) great
Tools covering Project management (business tool) Very great Variable Yeat
several phases of Strategic pricing (business tool) Nagy Variable Great
the value chain Benchmarking (business tool) Minor Poor Minor

Table 6: Overview of the resource-management solgtused in the value chain

of generic prescription-only drugs

6.4 Conclusions concerning the hypotheses

In summary, some of the hypotheses | formulatedrfgpresearch were fully supported

by the results of the qualitative study, while soohi¢hem were only partially validated

and hence required amendment. In my opinion, ndnineo hypotheses have proven

completely false. Reviewing them one by one:

* Hypothesis H1 — Ih the preclinical phase of the value chains, stfenand

technological

solutions have the greatest

perceivedevance, with work

organisation tools in second place and busineststooming last — seems to have

been substantiated in both of the strategic modeiamined, although to differing

degrees and in particular with different robustness

o The empirical results indicate that in the origipaéscription only (ORX)

model, in the preclinical phase the most relevadhniques are the scientific
and technological solutions of combinatorial chengigincluding screening
proogssmistry and

frontloading. The significance of work organisatisolutions as a whole is

methods), computer assisted drug discovery,
lower, although some particular techniques do Haglke perceived relevance,
while business tools play practically no role dt &b the hypothesis can be
considered proven in the original prescription-dolginess model.

The situation is not so clear in the generic ptipion only (GRX) model.
Here, the significance of the preclinical phaseaashole is smaller, so the
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various resource-management solutions are notrsagsy “polarised” into
relevant and irrelevant groups, either. Accordimg the results of the
interviews, process chemistry, which uses scientdnd technological
solutions, plays a more important role than worganisation solutions, but
on that basis, the hypothesis is only partiallypgrfed by the evidence in the
generic prescription only model. Further interviewsmy be required to
achieve a firmer result.
Hypothesis H2, namely thatri' the clinical phase of the value chains, the pared
relevance of scientific and technological soluticthscreases while that of work
organisation solutions and business tools incredsegems to be substantiated
rather than falsified:

o In the original prescription only (ORX) model, wodtganisation methods
clearly become important in the clinical phase, hwiscientific and
technological solutions occurring embedded in thAmong business tools,
strategic pricing and project management are ekuggty important in that
phase, which supports the hypothesis.

o Inthe generic prescription only (GRX) model, thgbthesis can be formally
accepted on the basis of the overall view furnighethe interviews: the role
of work organisation solutions does become moreomant in this model,
too, while scientific and technological solutionardédy play a role at all in
that phase. However, when interpreting the resultsust be borne in mind
that in the case of equivalent generics, the dinghase is severely limited,
so the results primarily have explanatory powethie cases involving non-
bioequivalent or biosimilar drugs.

According to hypothesis H3:After going to market, business tools assume the
dominant role in both value chaifisThis was only partially substantiated. It would
be more apt to reformulate the hypothesis as falow

o After going to market, the perceived relevance ofkworganisation models
does not decrease in the original prescription q@iRX) business model,
while that of business tools increases, but evennseelation to the entire
ORX value chain, the significance of efficiencysi@asing measures taken in
the phases after access to market falls behind dhahe scientific and
technological solutions and work organisation sohd applied prior to

access to market.
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o In the generic prescription only (GRX) business sipthe role of business
tools is more significant overall, but they canbetsaid to have a definitive
role relative to work organisation solutions, therelikely situation is that
they only play a supplementary and supporting role.

Hypothesis H4: Ih the generic prescription only (GRX) business ehodhe
perceived relevance of business tools lags belmaddf scientific and technological
solutions and work organisation solutions to a é&rsextent than in the original
prescription only (ORX) modélseems to be clearly correct. The reason for ihat
presumably that in the price-driven generic markiéis efficiency of daily operation
needs to have special attention devoted to it, evliile path dependence that
characterises the original prescription model is stodominant there. Still, it must
be emphasised that strategic pricing — as a busitted — has greater perceived
relevance in the ORX than in the GRX model, whi@dn doe regarded as an
exception that proves the rule. In fact, overaltategic pricing seems to be a
technique that needs to be treated separately sigaificant respects.

Finally, hypothesis H5, which states thReSource management after the product is
placed in the market is more significant in the e prescription only (GRX)
business model than in the original prescriptiomyai©®RX) model.can also be said
to have been substantiated on the basis of theealsiMi, the results of the research
suggest that the truth of the hypothesis is alreatherent in the previous
hypotheses, so it is somewhat questionable whdtiiercan be considered an

independent hypothesis.

6.5 The wider perspective

The results of the present study suggest thatigiifisance of resource management is

increasing in the pharmaceutical industry, andhis traditionally technology-driven

industry, the work organisation solutions and besitools that are based on the

characteristics of the market are coming to thee.fofo a great extent, market

constraints in the original prescription only anengric prescription only business

models that | have examined are represented bsetherements of the financers, with

the competition between substitutable preparatimsg an added element in the case

of generics. All of that makes it probable and seey that in the future, we shall have
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to deal more intensely with resource managemehe-optimal allocation of available

resources and the improvement of efficiency — engharmaceutical industry.

My research was suitable for demonstrating the iBpdechniques that can be used
along the original prescription only and the gemgmiescription only value chains in
order to improve the efficiency of the allocatiohresources within organisations. In
that respect, | trust that the survey | conductedlespite the limitations of the
methodology based on the 14 in-depth interviews sewbndary sources that came to
light during the research — approximated a comprgkie view and identified and
classified the available techniques correctlys Ibbvious, however, that this approach —
which examined two segments of the pharmaceuticlgtry each of which is quite
massive, and did so along the entire length of/ttieée chains — is not suitable for an in-
depth analysis of the limits and characteristics apiplication of the individual
techniques. It is also clear that the interpretatiod evaluation of relevance was not an
easily comprehended task for the specialists | tgpresd, particularly within the
framework of one-hour interviews and with the addenhplication that the terminology
that was easily comprehensible and trivial for marjagement science jargon) required

interpretation for them.

In view of those considerations, | see four possititections for further work on the

basis of the present research, and in fact | beliegy should all be pursued:

1. More exact measurement of relevan€arther studies with greater accuracy are
required about the relevance of individual resoumemagement techniques. In
that respect it is clear that a wider sample of gantes could furnish more
robust results, and in relation to that the useusdstionnaire-based interviews
will presumably be unavoidable — a technique | dedinot to use for the
purposes of my dissertation. Based on the restitsyadissertation — in which |
was able to identify the resource-management tgadesi in use with great
certainty — it would be possible to prepare a daesaire that, in addition to
asking in person, would also ask about the relevafnthe various techniques in
a manner that is comprehensible to pharmaceutesialists. It is probable that

such a questionnaire survey — which could only twedacted efficiently by a
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research team consisting of several people — wgield a great deal of detalil
about the factors behind relevance.

2. Going into greater detailDuring the research | gathered the impression that
further drill-down analyses would be desirable ndey to explore the special
features of individual resource-management teclmsgurhe clinical phase,
production, product promotion and sales would @bkatve separate studies
within both segments of the industry.

3. Examination of the OTC strategic modélbelieve it would be expedient to
extend the present research horizontally by addmgxamination of the OTC
strategic model. That strategic model is likely ie closer to the generic
prescription only segment in terms of general b&havand the resource-
management techniques used, but this would habe talidated by additional
research.

4. The “fourth hurdle” issue:When using the term “fourth hurdle”, the spectalis
literature of the access to market of original drugfers to a new precondition
of the marketability of drugs in publicly funded rkets (in addition to quality,
safety and effectiveness — the classic “three sl namely cost-effectiveness
(see e.g. Gulacsi-Boncz-Drummond [2004], Mossaksal. [2004]). The
findings of my dissertation related to original gsucan be interpreted from
another perspective as indicative of the fact thatmanufacturers subordinate
the entire drug development process to meeting ¢hterion of cost-
effectiveness. As one technique for doing so, thegister new active
ingredients for indications or with prescribed apgtions that render them cost-
efficient relative to existing therapies. Strategiicing is also shaped
accordingly. In addition, within the boundariessofentific validity, they choose
experimental configurations and methodologies thake the drug appear cost-
efficient relative to other forms of treatmentwibuld be interesting to perform a
new research project to examine how resource daitocalecisions are made
during the development and access to market proedssh is subordinated to

the criterion of cost-effectiveness.

Of those potential directions of research — takimtg account the change of emphasis in
my own professional interests that has taken platke meantime — | intend to explore

the “fourth hurdle” issue in greater detail in twurse of my future research.
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Appendix  1: Interrelationship  of  pharmacochemical
technologies and biotechnological methods with the strategy

models

It is an interesting paradox of the pharmaceutiwdlistry that while it is one of the most
dynamic and technology-intensive industries, uthé end of the 20 century its
products were developed using cottage industry ogsthGassmann et al. [2008],
Sloan-Slieh [2007], Furka [2000]). Theaditional pathwayof molecular synthesis in the
laboratory was based on a promising idea, a preswneeal market need or, in many
cases on chance, but the essence of it was allaysatsingle development theme
always aimed for asingle small molecule that was imagined in advance toehav
therapeutic properties and only limited side-eBgdthomke-Kuemmerle [2002] p.623).
Although the requirements concerning the physiodl @éhemical properties of tharget
and thelead gave direction to the research, the actual comg®uvere still approached
using a method of systematic trial-and-error basethe hypotheses about them. During
the approach, every single molecule was synthesinedy one and then it was tested to
see whether it would have an effect on the tarfje first validation results were
practically always negative, $ead optimizationrwas commenced, and continued until
the validation finally brought a favourable res(fioan-Slieh [2007], Sweeny [2002],
Thomke-Kuemmerle [2002], Furka [2000], Bhalay [1P99

During that phase, validation and the optimizatidrthe molecule were based on cell biological cite
only, computerized pharmacological (efficacy angidological) tests only began afterwards. So in the
early phases of development, the exact indicatfidhemolecule was usually unknown: researcherd use
their resource, intuition and earlier experiencdaion a hazy idea about what the compound would be
good for later on (Sloan-Slieh [2007]).

The trial-and-error method remains a part of curpactice, but its efficiency is very
low, because a large proportion of the moleculexlpeed prove to be ineffective or
only marginally effective, to have side-effects, de toxic, not sufficiently stable or
possibly unsuitable for formulation during the pracal and clinical tests. On average,

one out of five to ten thousand new molecules dgtuzecome a medicir& the

% various sources quote various figures. Accordimdhomke and Kuemmerle [2002] — who refer to
an earlier study by Halliday, Walker and Lumley$29— on average, one out of 6100 NCEs becomes a
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intermediate NCEs are lost from the therapeuticsgestive, though the know-how
acquired through their development does add tactimepany’s portfolio of intellectual
property (VFA [2007] p.28). What's more, the treatd-error method is also slow — it
only allows a maximum of one hundred (!) new molesuo be synthesized per year —
and it is also costly. The synthesis, extractiod analysis of a compound — depending
on whether it is a fundamentally new compound dy @amodification of an existing
one — is estimated to take ten to twenty days,emile week of such work costs at least
7,500 dollars (Thomke-Kuemmerle [2002] p.624, Biagld99]).

A great variety of data is available about develeptrtosts, sometimes differing by orders of magiaitu
The differences are largely the result of diffelenin the methods of calculations, divergent déding of

the development process or the fact that pharmaetutevelopment projects show great differences as
regards duration and resource-intensity (Gassmaiah §€008]). One of the most authoritative antt of
quoted sources is the paper by DiMasi et al. [20@8jch claims that these days the development of a
new drug costs 802 million dollars on average. Tigare includes the costs of failed developmersts a
well as a 399 million dollar opportunity cost oretbapital invested. The cost of development udiig t
method of calculation was only 54 million in 19781 million in 1987 and 359 million dollars in 1993
(DiMasi et al. [2003] p.154). The tremendous inseewas caused by the fact that they had alreadyfou
the remedies for all basic diseases and researchingemaining ones for which no pharmaceutical
treatment is available yet is extremely complex arpensive (Watkins [2002]). In 2001, a study by th
Boston Consulting Group put the average cost of pearmaceutical development projects between 590
and 880 million dollars (CMR [2001b]). A paper byM=asi and Grabowski [2007] indexed development
cost and estimated them at 1,318 million dollar@G5 prices, and this figure was also taken oyea b
2008 publication of the EFPIAE(ropean Federation of Pharmaceutical Industriesl associationgs
adding that a development project takes twelvehigeen years (EFPIA [2008] p.21, Tufts Center
[2008]). Enumerating development costs with exad#t is made more difficult by the difficulty of
determining opportunity cost and the fact that canigs are ‘inclined’ to include many items among th
costs of the later phases of clinical trials that an effect marketing costs. (For this disputes seg.
Adams-Brantner [2006], Light-Warburton [2005], Disiat al. [2004], Watkins [2002]).

The main consequence of the trial-and-error metisothat once a manufacturer has
developed an effective and profitable medicine ipaaticular therapeutic area, this
generates considerable path dependence due tocthienalated experience and the

medicine. EFPIA [2008] estimate the same figurddobetween 5,000 and 10,000, which agrees with
Gassmann et al. [2008] as well. Thomke and Kuermeni@®02] claim that barely a tenth of the new
molecules make it as far as timevitro (test-tube and retort) trials, with only about difigeth of those
substances going on to vivo animal trials. A higher proportion (about half) tfe drugs reaching
animal testing are suitable for clinical trialshaman subjects, but by that time, the developmesit af

the compounds that ultimately fail is already h(ifleomke-Kuemmerle [2002]).
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capital invested, sswitching costare great (Yeoh-Kendall [1999] p.638). It is simiple
and potentially more lucrative to remain in theaaedready prospected and to use the
explicit and tacit knowledge already accumulatedréh(Thomke-Kuemmerle [2002]
p.622) to search for better new drifgs

It is primarily on the basis of the above factdrattthe resource-based approach to strategy ctamhshe
resource-based model works well in the pharmacauiticiustry?, while the Porterian model based on
market opportunities and gaps is less applicallethé pharmaceutical industry, the discovery of an
unfilled market (therapeutic) gap by a manufactiserot a sufficient condition for achieving comifiee
advantages. The development of a product ablelltahfit gap is a precondition of obtaining those
advantages, but that requires know-how, capitadjcbeesearch and applied research and development
capabilities along with marketing and lobbying daipges. Those capabilities are usuallgluable, rare,
inimitable and nonsubstitutablesources (Eisenhardt-Martin [2000] p.1105), wheelch pharmaceutical
manufacturer possesses in different forms and fferdint extents. The existence of those capalslitie
enable pharmaceutical companies to establish \gduerating strategies that make it impossible &w n
players to enter the originals market (Yeoh-Kenda99]). The variable distribution of capabilities
among the companies in the industry may provideossiple theoretical explanation for the repeating

waves of mergers that characterize the industry.

Yeoh and Kendall divide the strategic capabilitefspharmaceutical manufacturers into two groups:
research and development capabilities along witthkrapeutic focus are themponent capabilitiethat
allow the company’s resources to be utilized ‘lb¢aln a day-to-day fashion. They claim that caitiab

of drug registration and the capability of radigahovation areintegrative capabilitiesand allow the
organization to undergo renewal (Yeoh-Kendall [1]98p.640-641). Thomke and Kuemmerle adopt a
similar approach when they emphasize the imporlet of non-transferable assets and in particuier t
interdependencies between them for a resource-tmasdysis of the pharmaceutical industry. For them,
an interdependency between assets obtains whestimget in one asset results in an increase of the
return on the other asset. In their view, suchné@rdependency exists between the compound libttagy,
molecule screening and the pharmacodynamic reséacities, the information processing capacitglan
the knowledge of the specialists of pharmaceutioatpanies (Thomke-Kuemmerle [2002] 621-623).

The path dependence caused by traditional monossistthas been reduced by the
advance ofcombinatorial chemistrycomputational chemistryparallel synthesis and

high-throughput screeningHTS). Those techniques were originally developedhe

31 On the other hand, there are also examples obdrader development proving to be unsuitable fer th
original therapeutic purposes but effective foreotldiseases. That is how Viagra (sildenafil cifrate

originally developed as an angina medicine, becameffective impotence remedy (Palmer [1999]).
However, innovation of that kind, and the resultivgtch between therapeutic areas, is not inteation

%2 See e.g. Barney [1991], Barney [2001], Bates-FIja005], Black-Boal [2004], Grant [1991], as well

as my summary paper about the development of #muree-based concept: Danké [2004c].
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mid-1980’s for the synthesis of the building blodfgproteins, i.e. peptides consisting of
amino acids, but since then they have been appiedost other groups of compounds
as well. The essence of these techniques is thegdbaartly or wholly on new
technology (solid phase carriers) and approach@®gartment-stirring) they allow the
fast and relatively cheap production of a mixtubataining many different compounds.
The new procedures start with amino acids and firetluce dipeptides, then, step by
step they keep combining the peptide chains froenpttevious step into longer chains.
This results in the production of large compouibddiies a short time: in one week, it is
possible to produce a mixture containing severahdned thousand different
compound¥. Once the mixture is available, so-calléigh-throughput screening
methods based on robot technology, semiconductor productieahnology and
nanotechnology are used to select those (bioaatid¢cules that affect the target. The
continuously developing screening techniques tatditargeted screeningi.e. the
specification of parameters that isolate moleculeleads — with a specific required
property (Wang [2009], Gassmann et al. [2008], HotNelson [2006], Rabinowitz-
Shankley [2006], Sweeny [2002], CMR [2001a], Fulfk®00], Berressem [1999],
Bhalay [1999], Whiling [1999], Sc¢im [1998]).

With the advent of combinatorial chemistry and kigifoughput screening, the creation
of compound libraries and the production of leads become a great deal simpler,
incomparably faster and much cheaper as well dverlast decade. The boundaries
between therapeutic areas are increasingly permealol path dependence is reduced. It
is important to note, however, that combinatorfemistry only transforms the research
phase. The method is not suitable for speedingnupitro and in vivo trials (ead
optimizatior), the selected leads can be tested and profilg@rfaising computer tools
(in silico’) (Bowes et al. [2006], Curry [2002], Berressem 99p. In research,
however, combinatorial chemistry has led to a pgradchift and the time is near when
the theorem published by Sgh[1998] that ‘launching research projects wittharical
attitude, based on a background in the organic aanmdustry is totally obsolete’ will

become completely true.

% The twenty amino acids that constitute peptide$ @mteins can be linked in any sequence, which
means that there are 2@hat is three million and two hundred thousarfteént peptides consisting of
just five amino acids.

142



The consequences of the advent of biotechnologiesthods are equally interesting (see
e.g. Aranyi [2005]). The application of biotechngyohas paved the way towards more
effective therapies for diseases that cannot ketedeor that can only be treated with
poor efficacy using drugs produced using the chahpathway (e.g. autoimmune and
chronic inflammatory diseases, degenerative syndsoof the nervous system, diabetes,
etc.). Of the new active ingredients registerecypdome 20% are of a biotechnological
origin (VFA [2007]), and biotechnology has yieldddugs with very high therapeutic
value — although usually rather expensive oneso/ling to some forecasts, half of all
new drugs will be developed using biotechnologyhimitten years (EFPIA [2008] p.26).
Nevertheless, today, biotechnological drug devekapnis a relatively slow and costly
methods. The majority of diseases will not be wargating using biotechnology, so the
market of synthetic and semi-synthetic medicine main in place in the future
(Sloan-Hsieh [2007], Mullin [2002], Sweeny [2002]).

Possible arguments in favour of the spread of biotelogy are as follows:

= Almost 99.9% of the human genome is the same inpatiple. According to
scientists, the remaining 0.1 percent of our gersgtick and the proteins it codes for
are responsible for many diseases or at least pstEs to disease. Many diseases
could be prevented by identifying and ‘neutralizitigose genes and proteins. At
present, we are aware of some five hundred protaatsmay cause disease — in the
future, this number could increase to ten thousd@idtechnology is discovering
molecular-level processes that have been hitharkmawn (Malik [2008], Sloan-
Hsieh [2007], Sweeny [2002], Jarvis [2001]).

» Biotechnology may be used to manufacture activeentignts — for instance insulin,
factor preparations, enzymes — through recombimeathods, with greater purity on
an industrial scale whose traditional manufacturimgthods are not capable of
meeting growing demand (EFPIA [2008]).

» The success of biotechnological research leads tigaificant acceleration of
preclinical and clinical development, as the pmoterigin of the drug is reliable
proof of its efficacy and non-toxicity (Salvage (#), Sweeny [2002]).

= The first generation of biotechnological drugs ¢stssof compounds with large
molecular weight (>500, oligopeptides, proteins atiger large molecules), which
cannot be delivered to the body enterally due éir whfficult absorption and relative

instability. Therefore at present they are admémexd intravenously, which implies a
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deterioration of the quality of life of patients (ifn [2003]). However, the research
aimed at eliminating the problem is promising, amore recently, it has lead to the
production of much smaller molecules — antibode#jbody fragments, peptides
(Jarvis [2006]).

However, there are some arguments against the rgalvatility of biotechnology as

well:

= The 0.1 percent potentially defective gene stodtifferent in every person and the
proteins it codes for, along with the syndromeg tb@use, can be very different as
well. This implies that genetic diseases would nexyersonalized drugs. But
developing those and selling them in very smalingitias would be very expensive
— personalized medicines would be prohibitivelyengive (Salvage [2002]).

» The production of biotechnological drugs is a caerpdnd costly process that is not
equally feasible and/or profitable in all therapewtreas. The global capacity of
facilities suitable for the production of biotectuds is also rather limited at present
(Hine-Capeleris [2006], Sweeny [2002]).

Based on the above arguments and the sources dfeered to, the development of
pharmacochemical technologies and the gradual dpidabiotechnological drug
development may influence the strategic behavidysharmaceutical companies. The
refinement of the techniques of combinatorial cletmj high-throughput screening and
profiling shall reduce the traditional path depemdeof pharmaceutical companies and
shall increase the permeability of borders betwdwmwapeutic areas. The advent of
biotechnology shall shift the focus of research eatmt and it shall open up
perspectives that may result in a reorganizationoofpetitive advantages as well. But
such reorganization is by no means without its taigs:

« firstly, innovative methods tend to be effectivahiy build on the experience that
the pharmaceutical companies have already accusdulat the therapeutic field
concerned, which implies that the sheer acceleratigpharmaceutical research shall
not result in a radical increase in transfers obw#how between individual
therapeutic fields or indeed the rapid disappeaafikoundaries between them;

« secondly, biotechnological competency within thegamizations of large
pharmaceutical companies are traditionally weakiclwihas had and still has the

result that biotechnological development usuallkesa place in the form of
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partnerships between specialized biotech compamdspharmaceutical companies
that are well acquainted with the regulations gowey clinical trials and registration

and which are also able to finance those rathetlycpbases. As a result, large
pharmaceutical companies are removed from baséarels, outsource their previous
strategic capabilities and increasingly turn inemistration, marketing and sales

apparati.

In view of all that, in the present dissertatioshlall adopt the view that although the
above two factors do have an important effect om shrategies of pharmaceutical
companies, they do not lead to independent strategyels, not even in the case of
biotechnology.
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Appendix 2: Specific value chain of the OTC strateg  y model

Of the three specific value chains, the one belugpgo the OTC strategy model is the

simplest, as shown iRigure F-1below:

1. PRODUCT DEVELOPMENT 2. REGISTRATION

research . Development . Supply of .
) T ) ) o ) 00 ) coomonain ) (wione| ) gumesen ) S ) | Mot
Analysis of 9 process documents

existing
products

3. PRODUCTION 4. SALES, POST-SALES

Professional

| \
i : |

DTC 1 .
> Inbound > >Active ingredient> >Formulationand> >7Warehousing, > Marketed > e >> promotion >E

Product
withdrawal or
replacement

logistics production packaging utbound logistics druy | SSSoccoocooooooooooecoooooooanoooaEoaE00

' Business CSR / PR* {
' development
{ !

*: ANDA — abbreviated new drug application
**: CSR / PR — corporate social responsibility / public relations

Figure F-1: Specific value chain for the OTC ségy model

The main differences relative to the generic valu@n are summarized below:

In the case of the OTC strategy model, it is mooerext to speak of product
development, which includes all steps of developnfrem the initial decision to the
compilation of the registration documentation. Riddevelopment may include the
further development of existing compounds or theimg of existing products
(mixtures of active ingredients and excipients).

OTC products are usually not subject to limitedcpngcal or clinical trials. The
simplicity of product development, the minor chasmga biological effect, the
relatively small number of possible active ingredseand the widely documented
nature of these products result in only bioequivede tests being conducted, if
required.

In the case of OTC products, marketing has two ma@jections as, in addition to
professional promotion and communication therdse an opportunity for direct-to-

consumer (DTC) promotion. This may take place aarptacies or, with some

146



legislative constraints, outside pharmacies as.\Wrketing activities are generally
launched after the marketing approval is granted.

= With the exception of special cases, patent ingfimgnt lawsuits are not
characteristic of the OTC market, so marketing daggperform that set of tasks.

» The life-cycle of OTC products ends when the prodsicemoved from the market

(and its registration is cancelled) or when itaplaced by other preparations.

The time requirement of molecular development —ugiog development of the

production technology and the performance of bioedence tests — is 18 months on
average, though some variations are possible. ppkcation for registration is usually

assessed in a relatively short period of time (llbaa 1 year), with little variation.
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