
Balancing excellence in research and education with commercial

objectives

Ladies and gentlemen,

I.

Just a few weeks ago the Journal “Forschung und Lehre” being in the

responsibility of the DHV published articles dealing with objectives of

the University.

And the author of the very first article formulated the holy and

conventional objective of a classic German University: to search for the

truth. Nothing more.

In consequence, the author continues, the University has to resist

everything that might endanger, dilute, defile or hinder this task. And

those University members, who become active in an economic interest,

are to be accused of endangering the pure idea of the university.

Well, I don’t consider myself to be an ignorant layman and know: the

following

There is, of course, no doubt  that searching for the truth is an objective

of each academic education and – at the same time – the ethic basis of

any scientific research, those two activities being closely interwoven

with each other at the University.
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However, I have a problem with the general character and the inherent

infinity of this objective “truth”, the complexity of the term  and

particularly the changed roles of modern searchers for the truth at the

universities and in the society.

Every human activity, and this is particularly true for scientific work,

should be also motivated by idealistic goals. However, these activities

should at the same time be finitely structured by introducing actual

subgoals, which alone encourage us to become active as they seem to be

attainable. I would like to emphasize  that I explicitly include into these

activities the roaming, inspirational, non-linear ways of discoveries,

which sometimes faster lead to either a certain partial truth or to a

completely new partial goal. However, we have to keep in mind  that a

partial goal, that we achieve could be defined as an intermediate stage on

the infinite way to the unknown truth.

Therefore it state that there are objectives and virtues of university

education and scientific research, which are more limited and

simultaneonsly  , more complex than the abstract search for the truth,

objectives which make individual work an essential part of the needs and

the interest of the society, objectives creating a feeling for the balance

between excellence in science and excellence in transferring the results

into practice for the benefit of society.

For that  reason, I will first try to describe the objectives of university

education with respect to the contemporary university. This modern
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university attracts an increasing percentage of the age groups every year

and implements research in special buildings by means of complex

devices and computers. But this type of University needs hundreds of

millions Deutsche Mark every year. It is evident that those huge funds

will be scrutinized suspiciously by both the state and the industry for

their reasonable use.

In a second part I will give examples to illustrate how my institution, the

Dresden University of Technology, strives to balance excellence in

research and education with commercial objectives.

II

I am going to discuss six criteria of excellence for higher education:

1. Excellence by generalisation

This means to convey a solid, general basic knowledge and the ability to

apply this knowledge in a creative and flexible way. Basic knowledge

does not become obsolete, it is always valid.  Understanding and creating

theoretical systems of thought must remain an essential criterion of

excellence of a university graduate. Possessing a basic knowledge he is

not only able to understand and classify any innovation but also to

become innovative himself by creatively networking  of known

components.
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Therefore it remains the task of the University and the precondition for

excellence of the graduates to disseminate basic knowledge in the fields

of mathematics, the natural sciences, but also the humanities and the

social sciences– at first without any speculations on applicability. No

curricular reforms should cut back on these basic aspects.

Research at universities must also markedly reflect general aspects and

the fundamentals of science. Even if their practical value is not instantly

recognizable, knowledge-oriented, fundamental investigations are an

essential part of all disciplines and must remain an important criterion of

excellence.

This is an aspect, which is not easily understood by the public, however.

Scientific research work can not always follow aims of   spontaneous

usefulness. Very often, one objective of university  research is and will

be to gain knowledge, which cannot be instantly transferred to practical

applications.

As we can see, research is not only the canalisation of a knowledge

stream to the mills of application, it is also the search for new source of

knowledge.Whoever forgets this aspect he won’t be playing a role in

economic competition.

On the other hand, it is equally important that this type of research is

supplemented by other research activities, being focussed on the solution
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of practical problems. Thus, direct relations to innovative production

would have been established.

2. Excellence by creativity

The university is no school, it does not offer ready-made solutions to

solve a problem. Instead, it teaches students how to become able to solve

problems in an inventive way or how to predict and analyse them. The

basis for these two abilities is a reliable general knowledge which

students are able to use. A prominent method to  implement  these

educational objectives is to integrate  students in research work.

Only the own experience in research, only moments of failing and

succeeding generate this ability of creative changes instead of problem-

adapted work.

I’m deeply convinced that the future of companies will strongly depend

on creative employees, on scientifically educated people rather than on

skilled and willing handed but non creative coworkers.

I need not emphasize the role of creativity in research projects. Who only

follows ordinary paths will discovering nothing.

3. Excellence by transdisciplinarity

Very often, new findings are made in the area of overlap of several

disciplines. Therefore, it is regarded as an intrinsic criterion for the
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excellence of university education to combine a sufficiently profound

knowledge in  a special discipline with knowledge in related disciplines.

Switching from one discipline to another, one gains new insights also for

the own discipline and becomes able to explain contents of the other

discipline in new terms, promoting understanding.

Hence, real trans-disciplinary work, which promises new findings, is very

often the result of team work of excellent experts of different disciplines,

who get to know and interpret the new disciplines from the standpoint of

their own specialisation. The multidimensional approach to a complex

problem must be considered as a vital criterion of excellence and is

expected from modern university education.

This means that a university’s degree of excellence is essentially

determined by the number of evaluated and supported  interdisciplinary

projects.

I would like to point out  that there is an additional feed back  of trans-

disciplinary research activities on modern courses offered at universities.

The two branches Electrical Engineering and Computer Science brought

about the course programme Information Systems Engineering.   The

combination of Physics, Chemistry and Material Science gave rise to the

postgraduate course of studies Surface Technology . The co-operation

between Biology, Chemistry, Physics, Medicine, Computer and Material

Sciences lead to the Master course Molecular Bioengineering.

4. Excellence by internationality
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Excellence and provincial thinking and working will not go together in

the future. We need rather insider knowledge about the political systems,

the economies, religions and the culture of areas of economic growth of

the world will not go together in the future. More and more university

graduates have to be able to do their work  in a globally organised

economy.

Already today, the Dresden University of Technology has two nuclei that

will develop into Centres for Regional Studies of East Asia/China and

Latin America, where students of engineering,  natural and social

sciences attend language courses and take lectures about regional

studies.

These additional studies should help to their efficient operation in

countries of future economic growth.

A growing number of postgraduates from other countries will strengthen

our research groups and enhance their international competence.

It will be increasingly vital for the universities to organise research

activities on an international level on a bottom-up basis, which is another

criterion for a university’s quality.

5.  Excellence by aim-oriented studies

The excellence of university graduates is more and more estimated by

their ability to clearly define the stages of their life concept and  to

achieve  demanding partial objectives. They must be able to find the right
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compromise to deepen a problem seriously and to understand its real

essence  without to be superficial, on the one hand,  and the responsible

planning of one’s lifetime and the upright desire to work very hard for

the welfare of others, on the other hand. This also includes the

responsible planning of the study time  striving  to a unique expert

profile as well.

Aim-orientation is also an element of successful research. Clearly

structured and excellently elaborated projects, which are in advance

evaluated by other experts, must be the aim of excellent university

research.

6. Excellence by a comprehensive personality profile

The result of excellent education and the pre-condition for excellent

research is a personality structure that combines solid and up-to-date

expert knowledge with cultural and multicultural competence, with the

emotional and social capacity of  an educated personality.

I confess that this criterion of excellence is lacking very often when we

are faced with graduating students  of nowadays Universities. Certinly

this is a result of massification. On the other hand, I don’t believe that a

comprehensively educated personality can grow in the ivory tower of

pure science and search for the truth.
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Excellent higher education must define a conception of man that is

individual and specifical on the one hand but has common humanistic

basic elements on the other hand.

And finally, I come to my last criterion and speak about

7. Excellence by competence in theory and practice

The ability to investigate  scientific findings with respect to their transfer

into practice and to define the economic framework is more and more

becoming a criterion of excellence of a university graduate. It is vital to

teach and to demonstrate practically that applied, close to production

research is not second class research.

In contrary, the ability to leave the house of sublime thoughts and the

intelligent experiments because scientific results are recognized to be

applicable, is defined as one criterion of excellence of a modern

graduate.

The modern university draws its excellence not only from the intellectual

level of its education and research. It rather wants to be a superior and

committed interface between science and industry, between science and

the society.

This duality has often been misunderstood. The university is being

criticised, since it is supposed not to play this role of mediator. This

criticism comes from  industry. On the other hand, the university is
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defined endangered, and is accused to be no more than the industry’s

instrument. And this criticism comes from the conservative wing  within

the university.

I think the decisive aspect  of the modern University consists in the

necessity to fulfil  both tasks simultaneonsly. The weights of both

components are depend on the personal profile and the scientific

disciplines as well.

The university needs both protected zones, where new findings can be

made and where they can thrive, and also open doors to disseminate these

findings while having an eye on the common weal.

This duality alone justifies a generous support of the university, it makes

the university a vital part of the country’s life in the global competition.

III.

The mentioned criteria of excellence for higher education in Universities

lead us now to six commercial objectives which are adequate to

University activities.

1. Acquisition of outside-funded projects

Research in the University is mostly impossible on the basis of the public

budget. It should be financed by public or private partners being outside
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of the University. The most important prerequisite  of an outside funding

is a positively evaluated project.

In this way, financing of research projects gives the discipline a clear

conture and a transparent profile. Moreover, the acquired money enables

completion and modernisation of the, bibliographic and technical

equipment of the university and to increase the number of staff, which is

urgently necessary.

In 1999, for example, the Dresden University of Technology raised 142

million Deutsche Mark from public and private funds. About one third

of this amount was used to buy new equipment  assets.

The other two thirds were spent to create more than 1.600 jobs in

addition to the public budget.

It should be emphasised in this place that here again there is a close

connection between outside funding  on the one hand, and the state

budget financing  basic equipment and the budgetary personnel on the

other. I often hear of the illusion that we could compensate the reduction

of state funds and personnel by increasing the outside funds. I must most

emphatically contradict this statement. He who has no basis, will not be

supported ; he who has to cut back the scientific personnel, will lose the

heads who prepare and conceive the projects that are supported by

outside funds.

2.  Protection of inventions by patent
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We encourage more and more scientists of the University to have the

results of their scientific work patented. In 1999 alone, 74 inventions

were protected by patent, 20 of them abroad. To make the patent

application easier for the professors, who are according to German law

the free inventors, the university takes over the mostly high patent filing

fees for three years provided that twenty per cent of the royalty flow back

to the university in case the patent is exploited.

3.  Start-ups

It is just a few years ago that the university saw itself as an educational

institution for academic employees. It was common practice that a

graduate went on the labour market to look for a job. The idea to create

jobs by himself and to act as an entrepreneur would have been rather out

of place. On that score, too, much has changed over the last years. I

would like to present you four examples, which were initiated at Dresden

University of Technology and which might illustrate  this policy:

a) Dresden exists

In the tough competition for the best concepts to support business start-

ups out of universities, which had been announced by the Federal

Ministry for Education and Research, our university succeeded with the

project “Dresden exists. Dresden exists offers different modules which

take into account the time of preparation until the start-up  will actually

be founded and the needed

level of economic know-how.
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Meanwhile, there are four areas  in the university, which are provided for

business founders: at the faculties of Economics and Business

Administration, Electrical Engineering, Mechanical Engineering and

Chemistry.

b) In April 1999, the SAP-sponsored Chair for Technology-Oriented

Business Founding  and Innovation Management was endowed at the

Faculty of Economics and Business Administration at our university.

Special Lectures on Business Management  and Business Management

for Young Entrepreneurs are designed to communicate know-how and

practical skills, which are necessary for the aim-oriented management of

innovation processes, and, moreover, to enable the young entrepreneurs

to independently design and implement innovative solutions.

c) Already in August 1996, the Company for knowledge and

Technology Transfer at Dresden University of Technology was

established as the first project management company of this kind in the

new federal states.

It is an interface between University and industry and a competent partner

for first contacts to apply scientific results by industrial partners.

Another part of the portfolio  is the organization of service for

companies by the University.

The company has access to the full-range research potential of the

University and attracts most of commercial interests among  the

scientists.
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d) Moreover, the Dresden University of Technology is one of the

stakeholder of the TechnologieZentrumDresden, another

incubatory organisation for start-ups. Out of the 80 start-ups,

which were founded and are now working under the common

roof of the TechnologieZentrumDresden, about 50 per cent are

start-ups coming from the university.

e) Of course, there are also many private companies of university

professors. In this

cases, we try to take care that these activities are not connected

with the unpaid use               of state-financed infrastructure in

order to avoid distorted competition. The Dresden University of

Technology tries to participate as a stakeholder in start-ups that

convert inventions the patent application of which   had been co-

financed by the University.

4. Commercial marketing of research results

Very often, the inventors of applicable scientific results do not want to

leave the university to be exposed to the rough and uncertain climate of a

start-up. They rather seek for a legal opportunity to be a part-time

entrepreneur. For this purpose, we founded  the fore mentioned

Company for knowledge and Technology Transfer at Dresden University

of Technology (GWT). It is a subsidiary of Dresden University of

Technology and is designed to market results of applied research and to

offer the university’s services outside the campus, all on a commercial

basis.
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The experience got from the co-operation with this company is

interesting and positive. After only three years of existence , the total

turnover amounted to almost 12 million Deutsche Mark per year . The

company has more than 70 employees who work on a project-related

basis. However, the job of the two managing directors is very

complicated and complex, since the portfolio reflects the wide range of

subjects of a University.

This range comprises software packages, three-dimensional monitoring,

textile-reinforced concrete and even clinical tests. Therefore, one of the

main problems of the company is the widespread profile  which could be

sharpened only by reasonable divisions into several companies. This

might be one task of the future.

Nevertheless, we consider this subsidiary a success, since the turnover

clearly increases. Hopefully, the sales volume will reach 15 to 20

million Deutsche Mark over the next few years, without reducing the

outside  funds of the university.  Because there is one basic task of the

company: the private legal constructions enables the Company to open

up outside financial sources that are not accessible  for the university as

a publicly owned institution.

5. Commercial  services

I think it necessary that the technical state-of-the-art equipment, which is

available at the university at least in some isolated spots, should be made

available to non-university customers to a certain extent on a
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commercial basis. This is another task for the GWT company, who put

forward practical proposals to the university professors in this respect.

6. Commercial Further Education and Advanced Training

German universities offer excellent Higher Education tuition-free.

However, there is general agreement on the fact that offers of further

education, which are mainly aimed quite different target groups outside

the University, should be commercialised.

It has been found advantageous to organize these activities outside the

University but closely connected with it.

The reasons are :

a) the non-commercial legal form of the university and its general

mission

b) university lecturers cannot be paid for additional tasks as long as

these tasks are carried out within the university.

These circumstances made us establish a second subsidiary dealing with

the marketing  of further education and advanced training. We call this

subsidiary Technische Universität Dresden Institute for Advanced

Studies (TUDIAS).

The mission of TUDIAS is to acquire topical issues  for suited modules

of further education, to find competent partners in Faculties for their

commercialised elaboration and to manage the project up to the
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implementation. The company initiates suited marketing, acquires paying

participants and organizes a qualified staff in order to offer service-

oriented packages

Then, the university in its turn carries through the actual courses and

issues certificates. A scientific board made up of members of the

university faculties controls the scientific quality of the further education

offers.

In the same way TUDIAS is one important column in our international

activities and organizes also design, production and, later perhaps, also

selling of multimedial tools.

IV.

Ladies and gentlemen, the numerous activities I have just mentioned

were hopefully instructive and illustrative for you  that a university may

absolutely venture into commercial territory without losing  its

excellence in the academic sector.

Thus, the old university "is not dead". Instead, it proves to be an inherent

and indispensable  part of a new university, which responds to the new

demands, takes up the impulses of the time and manages  them

scientifically, protecting at the same time its autonomy.
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Thank you for your attention.


