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1 Research background

Innovations always imply uncertainties – I experience this every day in course of my

decision-making and leading work related to R&D in the pharmaceutical

biotechnology sector. Decisions often have to be made based upon uncertain grounds

and incomplete information. According to my work experience, these anomalies and

their root causes need a thorough examination, which is a very interesting and

challenging task at the same time.

During my doctoral studies and the dissertation writing process I endeavoured to

illustrate the examples with events occurring in reality as well, to the maximum extent

possible; with the help of the conclusions I drew I tried to look „behind” my working

experience and validate it.

Nevertheless this uncertainty is not characteristic only of the medical (red)

biotechnology. This phenomenon is present in all innovative industries.

Biotechnology, however, is one of the most extreme examples in terms of uncertainty.

In case of biotechnology uncertainty often has to be interpreted as „ignorance” or

„genuine surprise”. The „we don’t know what we don’t know” is an area of less

known events and hardly definable distributions, containing „genuine surprises”,

which is getting more and more important. The occurrence of „genuine surprises” is

mostly completed with irreversibility. In addition, „irreversibilities” correlate with

each other; they form a complicated, cross-linked network. As a result of this, it

became evident even at the beginning of the research that classical uncertainty and risk

handling cannot necessarily be applied to biotechnology; many people, however, are

trying to do it.

In the industry several solution methods have been worked out for risk sharing. A

possible solution can be when cooperations are formed, and thus a novel strategy is

being developed. In my dissertation I deal with these possibilities.
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2 Research objectives

The objectives of my dissertation are the summation and the critical examination of

the development of examinations aiming to reveal and manage the full scale of

uncertainties. First I examine which actual uncertainties arise in the field of red

biotechnology. This examination is descriptive, revealing on one hand, and analytical,

critical on the other hand. The examination has to reveal the situation in all the fields

where I track the appearance of the basic uncertainty. On the other hand, it has to show

what kind of issues can be solved and what kind of starting points have to be outlined

in order to solve those issues.

I analyze the literature resources according to my practical experience. Based on

literature data and statistics I try to offer suggestions for further steps.

I criticize those literature resources which ignore the specific features of

biotechnology, and/or generalize high-tech, innovative industries. That is, the

development of biotechnology is often identified with that of information technology,

although the input conditions and the industrial features are highly different. My

intention is to examine these differences and their practical consequences.

3 Examining methods

Fundamentally, my method is interdisciplinar and relies on the latest results of the so-

called „studies of science, technology and society”. In accordance with the complexity

of the task, I use all three basic examining possibilities (theoretical examination, case

study examination, historical analysis), but with different emphasis.

First of all I find it essential to point out the practical results obtained during my

work, as well as the results and information due to the „internal insight”, the active

involvement.

Furthermore, I criticize the generally accepted theoretical and methodological

approaches.
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In course of the examination of both the theoretical and the experimental case

study I confirm the critical historical overview. This facilitates me to draw

fundamental theoretical and methodological conclusions.

4 Summary

During my doctoral studies and the dissertation writing process I endeavoured to

illustrate the examples with events occurring in reality as well, to the maximum extent

possible;  with the help of the conclusions I drew I tried to look „behind” my working

experience and validate it in one step.

As a result of this, it became evident even at the beginning of the research that

classical uncertainty and risk handling cannot necessarily be applied to biotechnology;

many people, however, are trying to do it.

In the industry several solution methods have been worked out for risk sharing. A

possible solution can be when cooperations are formed, and thus a novel strategy is

being developed. In my dissertation I deal with these possibilities.

During the research process it has been revealed that the value chain model, which is

broadly used in biotechnology, as well as the business model (blockbuster) developed

for the pharmaceutical industry, can be used only under highly challenging

circumstances; therefore, I made suggestions to modify and improve them.

Finally I reviewed the factors that inhibit the optimal operation of the industry, I

compared literature to the problems “experienced in real life”, and I made suggestions

for optimizing the operation.
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5 New scientific achievements

In my PhD dissertation I deal with the uncertainties in medical (red) biotechnology, as

well as with their specialities and features. I survey the different uncertainty sharing

methods and types of behaviours, their causes and drivers.

I make an overview about the possible steps to take, about new methods and the

strategic points to change.

I summarized my results in the following six theses.



7

Theses

The dissertation does not contain the following theses one after the other,

separated from each other. The reason for this is that because of the typical cross-

correlations of the issue, the theses are present embedded within the tightly cross-

correlated chapters.

Thesis 1.:

In red biotechnology, economic organizations face a special system of non

calculable, cross-linked uncertainties, which is different from the classical

pharmaceutical industry. Classical risk handling methods can hardly operate,

because problems are oversimplified in order to become calculable.

(Chapter 4.)

Publications: [5] [10] [13] [17]

Thesis 2.:

A possible solution to handle uncertainties is task sharing, (uncertainty-) risk

sharing and knowledge sharing in the form of new type of cooperations.

According to the needs of cooperations, several innovation mechanisms have

been formed in red biotechnology: e.g., open innovation, reverse innovation,

Living Labs, social and foundational initiatives.

(Chapters 5.2., 5.3.4., and 6.)

Publications: [1] [3] [6] [7] [11] [14] [15]
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Thesis 3.:

Blockbuster production, the business model most broadly used in red

biotechnology and the pharmaceutical industry, faces many challenges, and is

not sustainable any more. One of the possible new business models is the so-

called “nichebuster model”.

(Subchapter 5.3.4.3.)

Publications: [2] [10] [17] [18]

Thesis 4.:

I confirm that, due to the special features of red biotechnology, risk capital

investment is only a limited solution for project funding. A special solution can

be the involvement of other investors (foundations) and forms of financing, as

well as their combinations. Furthermore, there are already some examples of

initiatives based on certain social cooperations (e.g., Tropical Disease

Initiatives), which enhance the non-profit character of the projects.

(Chapter 7.)

Publications: [10] [18] [13] [12]

Thesis 5.:

The industrial structure has to be fundamentally changed, because it has been

fractionalized, accordance and coordination between the projects are missing,

which set back the learning process to a great extent.

(Chapter 7.)

Publications: [17] [18]
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Thesis 6.:

In the value chain model defined by Porter, the value chain is too much

sequenced, it does not contain feedbacks and uncertainties, but it can be made

dynamic and can be used as a value spiral. Along the modified model, a more

and more increasing risk and knowledge sharing process takes place.

(Subchapter 6.3.3.)

Publications: [8] [9] [4] [16]
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