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Foreword

Ownership of the rights to research findings is a widely debated and
important issue. Not only does this relate to our view of the role and
freedom of research, it aso involves the linkage between our
investments in research and their “output” in terms of innovations that
can be commercialised.

This report compares the systems governing ownership rights in Sweden
and Germany. The conclusions are that the question of ownership rights
is not the only just as important that support structures for research are
organised in such away that the risks and costs connected with research
and commercialisation can be managed and disseminated.

Mark O. Sellentin from Linkoping University has been commissioned by
ITPS to carry out this study. Professor Charles Edquist has co-ordinated
the project. However, the author is solely responsible for the conclusions
of the report. The project manager at I TPS has been Goran Hallin.

Ostersund June 2004

Sture Oberg,
Director-General
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1 Introduction?

Knowledge is the most important source of long-term economic growth.
A substantial part of this knowledge takes the form of technologies asso-
ciated with economic and social activities, such as the production and
use of goods and services (Michie et a 2002, p. 253). The term “knowl-
edge-based economy” is frequently used to describe the present form of
capitalism in advanced countries. Not surprisingly, “as key sites both for
research into new fields and for the training of future researchers and
skilled personnel, universities and other higher education institutions
have found themselves inevitably drawn into the modern national policy
arena’ (OECD 1999, p. 9).? But the university is a complex governance
structure and different stakeholder hold different objectives. According
to OECD (20034, p. 7), “in addition to the scientific community, and the
government as the main funder of the public research enterprise, the
business sector and civil society in general have become more active
stakeholders.” In particular, goals related to national competitiveness
gain attention. “Governments’ main stakes are to seek greater efficiency
in their research investment aimed at sustaining national capacities of
knowledge production that can benefit society and provide spilloversin
the economic sector” (ibid. p. 9). Even private industry is increasingly
interested and involved in public research. “The business sector has be-
come a more active stakeholder. Its increasing share in the funding of
R&D performed in the public research institutions reflects its growing
involvement in knowledge production” (ibid, p. 9).

But even if universities are increasingly regarded as “important engines
of technological development and economic growth” (Klofsten & Jones-
Evans 2000, p. 299), the share of governmental funds to universities is
declining in the advanced countries in the last two decades (Geuna 2001,
p. 614).% Universities are expected to interact more frequently with pri-
vate industry and to adapt more to its needs.” As a consequence, know!-
edge and technology transfer from university to industry is frequently
regarded as a panacea to solve a number of economic problems.” First,
technology transfer is a means to exploit knowledge developed in uni-
versities and thus an important factor behind economic and employment
growth. Second, technology transfer can generate income for universities
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in the form of royalties and it can attract research funding from externa
sources such as private industry.

Especially concerning codified knowledge in the form of patents’, the
system of intellectual property rights (IPR) is of paramount importance.
It determines in universities who owns the resource “academic knowl-
edge” and influences the incentives to exploit research results. In some
countries the inventions resulting from publicly-funded research are
owned by the university scholars. This so-called “university teachers
privilege’” is frequently justified with the idealists’ principles of free-
dom of research and the desire for the independence of research from
commercial interests. This idea is based on German idealist philosophy
and in particular Wilhelm von Humboldt (Keck 1993).

In Germany, legidative action was taken in 2002 with a university re-
form. The university teachers privilege (“Hochschullehrerprivileg”)
was abolished® accompanied by support for the establishment of a net-
work of patent and exploitation agencies (PVAS).? These measures are
part of the exploitation offensive of the German Government that aims
“to put scientific research results faster on the market” (BMBF 2001,
p. 2).

In Sweden, the university teachers' privilege (“Lararundantaget”) till
exists. Since 1997, the universities have the “third mission” on their
agenda. It means that university teachers, according to the law, have to
fulfil three tasks: teaching, research and interaction with society in gen-
eral.’’ Technology transfer falls usually under the heading of the third
mission —even if the third mission is much broader than that.

The public debate focuses a lot on IPRs in research results. The OECD
(2002, p. 52) poses the question, “Is granting ownership to the researcher
a good formula? In theory, it should increase researchers” interest in
commercialisation. However, putting all the responsibility for disclosing
and protecting ownership on asingle individual reduces the likelihood of
patenting and subsequent licensing”. Unfortunately, the OECD does not
provide empirical verification of this statement. The European Commis-
sion views IPRs somewhat differently: “legidative issues (i.e. laws and
legal regulations affecting ISR (industry-science relations)) are per-
ceived by most national experts as having only small effects on the per-
formance of ISR, in a positive or negative sense” (European Commis-



WHO SHOULD OWN UNIVERSITY RESEARCH?

sion 2001, p. 336). Unfortunately, there is not much empirical evidence
that supports the different viewpoints.** This paper contributes with an
empirical analysis of the effects of patent regulation in Sweden and
Germany on the incentives to patent research results from university
research.

! The research underlying this paper was partly financed by the Swedish Institute for
Growth Policy Studies (ITPS). The financia support is gratefully acknowledged. | am
grateful for comments by Charles Edquist, Mats Bladh, Magnus Klofsten, and Staffan
Laestadius. Furthermore, | want to thank all the participants of the interview study.

2 Note that the OECD by “institutions” here means organisations or players and not the
rules of the game.

3 According to Geuna (2001), the rationale for university funding after World War 11
rested on the assumption that the transfer of knowledge from basic research to
commercialisation was seen as alinear process. According to this view, basic research
(mainly carried out at the university) leads to applied research and development and
then to commercialisation. The second major rationale behind public funding of
academic research was the public good character of knowledge. The constraint on the
national budgets as aresult of the economic crisisin the 1970s led to increasing
pressures on university funding. Geunatalks of the “ contractual -oriented approach”
that replaced the former justification for public funding of university research. Two
main features of this approach are that “the university is required to support aims that
areintended to enhance national economic development and the strengthening of
competitiveness. Second, to obtain this result and to increase the short-term efficiency
of the ingtitution, the government makes increasing use of competitive mechanisms for
resource allocation” (Geuna 2001, p. 617).

* An alternative perspective on the innovation process stems from evolutionary
economics. Nelson & Winter (1982) highlight the role of random variety creation
(mutation) and selection processes. In the sense of Schumpeter (1934), the economic
processis characterized as a process of “creative destruction”. New products, new
processes and new organisation forms introduce novelty into the economic system.
These innovations destroy older patterns of economic activity. A primary element in
innovation research is therefore random introduction of novelty. One particular
advantage of the university system could be that university researchers search for new
knowledge without preconditions. The traditional idealists perception was that
researchers should not care about which kind of commercia product could occur from
their research. Thus, ageneral problem could arise if universities adapt too much to the
needs of private industry. The whole innovation system could loose its ability to
introduce real novelty into the system.
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® In general, technology transfer should not be regarded as a one-way process from
university to industry. Technology transfer in practice means the interaction between
researchers and private enterprises were both parties could benefit from each other.
Thisis confirmed by empirical research (e.g., Meyer-Krahmer & Schmoch 1998).

® There are anumber of different mechanisms of interaction with industry. Czarnitzki et
al (2000, p. 17) in asurvey directed towards university researchers, come to the result
that university researchers in Germany regard scientific publications as the most
important channel of knowledge and technology transfer to private industry. Klofsten
and Jones-Evans (2000) mention eight specific types of “academic entrepreneurship”
including, for instance, contract research, consulting, external teaching, spin-offs, or
patenting/licensing. Thus, interaction with industry is aquite broad field. But since this
paper focuses on patent right regimes in universities, the analysisis limited to patents
as means to transfer knowledge and technology.

"Itis called privilege because the employer usually owns inventions originating in
privately owned enterprises, and not the employee (the inventor).

8 § 42,43 Arbeitnehmererfindungsgesetz, ArbNErG)

° In Germany and other countries, e.g., Australia, Austria, Belgium, Denmark, France,
Ireland, Netherlands, Norway, UK, and USA the university owns the research resullts.
The researchers own the inventions in Sweden and other countries, e.g., Finland, Italy
(OECD 2003b).

10°5 2 Hogskolelagen (University laws). " Hogskolorna skall ocksd samverka med det
omgivande samhdllet och informera om sin verksamhet. Lag (1996:1392)".

1 The UTP was abolished in Denmark in 1999. There are no studies of the effects yet
but it seems that the abolishment led to increased bureaucratization. M ost respondents
in Sweden referred to the Danish case as akind of bad example. Italy introduced the
UTPin universitiesin 2001. This shows that there is no clear-cut answer which system
—with or without UTP —is better.

10
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2 Purpose

The purpose of this paper is to assess the impact of patent regulation in
universities in Germany and Sweden on the incentives to patent research
results.

Two research questions will be addressed:

1. What are the incentive effects of patent regimesin the univer-
sity? In case of Germany this means in particular: Does the abol-
ishment of the university teachers™ privilege decrease or increase
incentives to invent and patent? In the case of Sweden this means:
Does the university teachers” privilege give positive or negative in-
centives to individual researchers to invent and patent?

2.  What istherole of technology transfer offices? Particularly im-
portant in Germany is whether the technology transfer offices™ are
able to patent and commercialise university research in a success-
ful way as compared to researchers in a patent regime with univer-
sity teachers™ privilege. In Sweden, the objective is to elaborate on
the role of technology transfer offices in a regime with university
teachers” privilege.

In sum, this paper presents a comparative analysis of patent rights re-
gimes in universities in Germany and Sweden. This covers a descriptive
gualitative analysis of technology transfer processes, a qualitative analy-
sis of the effects of patent rights regimes in universities on technology
transfer, and an identification of factors that are important for technol-
ogy transfer.® Furthermore, the analysis leads to policy implications that
recommend how to improve the process of technology transfer.

It has to be mentioned that there are a number of different waysto trans-
fer knowledge and results from university research. As Czarnitzki et al.
(2000, p. 18) have shown, there are different mechanisms and means for
knowledge and technology transfer, such as, publications, collaborative
research, educating students, spin-offs. This paper assesses the impact of
patent regulation on the incentives to patent research results and, as
such, it focuses in particular on patents.** It focuses thus on a rather
small share of university research. Most of the research results can be
published in scientific journals but the extent to which research results

11
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can be patented varies. Only tangible products can be patented which
limits the analysis to university departments in which patenting is an
option such as engineering or biotechnology. Furthermore, the patenting
procedure is quite time-consuming which decreases the importance of
patents in industries with short product life-cycles.

12 Please note that the term technology transfer office (TTO) is used in a broader
meaning in this paper. It means units inside universities that support patenting and
commercialisation of research results, such asindustrial liaison offices, aswell as
intermediary organisations that support patenting and commercialisation efforts, such
as independent patent and exploitation agencies and technology bridging foundations.
%3 Please note that technology transfer in this paper is defined in a narrow sense as
patenting of research results.

14 A patent is abundle of intellectual property rights (IPRs), which is granted for a
period of up to 20 years for an invention. The invention has to be new, industrially
applicable and must involve an inventive step yielding sufficient advancement.
According to the European Patent Office (EPO, 1999), in 1999 the costs of an average
European patent amounted to 29,800 €. Thisincludes 10 years of protectionin 8
member states. About 39% of these costs are related to translations. A national patent
application is cheaper. In Germany, patent protection for the first 10 years costs about
1,950 € plus costs for legal advice which can amount to 4,000 € (BMBF Patent Server
2003). The costs for anational patent in Sweden are similar.

12
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3 Method

Basically, two broader questions are used to assess the impact of patent
regulation in universities on the incentives to patent research results:
First, what are the incentive effects of patent regimes in the university?
Thus, we want to assess the incentives and attitudes towards patenting
and commercialisation and, in particular, the impact that patent rights
regimes have on those incentives. Second, what is the role of technology
transfer offices? Thus, we want to explore the role of technology transfer
offices and the infrastructure with respect to patenting of research results
from universities. According to Yin (1994), a case study approach is
appropriate for such an exploratory research endeavour.

Both broader questions elaborate on patenting issues in two different
countries with two different patent rights regimes. As such, a compara-
tive analysis is required two find out more about the impact of the IPR
regimes in question. The first research question will be addressed on the
level of individual researchers. The second research question is investi-
gated on the level of organisations, i.e. universities and their technology
transfer offices, and intermediary organisations. Furthermore, broader
structural factors, such as the national science systems will be consid-
ered.

From a methodological point of view it is important to find out more
about the different factors that are important for patenting of research
results. Theoretical analysis incorporating different theoretica argu-
ments as well as recent empirical evidence is used to develop a model
that covers those important factors. This model is used in the compara-
tive study to guide the empirical work. A qualitative case study method
was chosen since this approach fits the exploratory purpose of this study
quite well and it “allows an investigation to retain the holistic and
meaningful characteristics of real-life events’ (Yin 1994, p. 3). In addi-
tion, the establishment of transfer infrastructure is quite recent in Ger-
many and quantitative data is lacking to a considerable extent. Further-
more, quantitative analyses require a larger sample. Sweden has only a
small number of universities, thus, quantitative generalisations have
limited value. Another reason for a qualitative study is the lack of patent
data. Patent data is published earliest 18 months after the application was

13
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submitted to the patent office. The university teachers” privilege was
abolished in Germany in 2002. That means that the first patent data after
the abolishment is available in the beginning of 2004.° A qualitative
study using interviews was therefore conducted. From a theoretical per-
spective, this paper applies new institutional economics. The general aim
of this theoretical approach is to assess the impact of institutions on in-
dividual incentives and behaviour. The empirical comparison of discrete
governance structures, e.g., IPR regimes, is dominated by a case study
approach as mentioned by Brousseau and Glachant (2002).

According to Siegel et a (1999) an interview-based study involves four
methodological issues. First, issues concerning the sample selection have
to be taken into account. Second, an important role plays the nature of
the interview questions. Third, the researcher has to elaborate on the
procedure for conducting the interviews. Fourth, the qualitative data
analysis has to be addressed. | will elaborate on them in turn.

First, the researcher has to select a sample. | interviewed stakeholders
from universities and independent intermediaries. At universities, inter-
views with representatives from the university’s technology transfer of-
fice (TTO) or university holding company and alike were conducted.
Representatives from independent intermediaries — in Germany PVAsS
(Patent- und Verwertungsagentur PVA) and in Sweden TBS (Teknik-
brostiftelser TBS) — were interviewed. In addition interviews with re-
searchers were conducted to get an idea about how they perceive infra-
structure and the process of technology transfer.’ | conducted interviews
with stakeholders at four universitiesin Germany and four universitiesin
Sweden. To ensure comparability, technical universities and universities
with strong technical faculties were chosen since patenting and commer-
cialisation issues are most important and relevant in the technical disci-
plines and pharmaceuticals.’’ The German universities are located in
four different federal states and every federal state has its own PVA. In
Sweden, every university region has its own TBS. Table 3 and 6 in the
appendix show the characteristics of the chosen universities. In this
study, | wanted to draw a sample of respondents that reflect representa-
tive attitudes of these stakeholder groups. To achieve that, | interviewed
the CEOs or directors of the different organisational units. In total, |
conducted 23 interviews. A list of respondents with affiliations can be
found in the reference list.

14
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Second, the theoretical framework was used to design an interview
guide. At least two semi-structured interviews per case were conducted -
one interview with a responsible person in the university (university
holding and alike in Sweden, technology transfer office and alike in
Germany) and one interview with a responsible person (in most cases
the CEO) in an intermediary organisation (technology bridging founda-
tion in Sweden, patent and exploitation agency in Germany). Additional
data was collected through internet research and other sources. Inter-
viewees were asked the same questions, athough some questions were
tailored to a particular group. The interviews were conducted in Swedish
and German to avoid interpretation errors.*® According to Siegel et al
(1999), the best approach for an exploratory study is to ask open-ended
guestions, such as “what is the role of your organisation” or “how could
the situation be improved”. During the interviews, a “steering” or chan-
nelling of the answers was avoided. The interviews were mainly ex-
ploratory.

Third, the interviews were conducted in two ways. Most of the inter-
views were face-to-face interviews. In the literature it is claimed that this
type of interview is the best way when conducting an inductive study on
a controversial topic. Face-to-face interviews have a number of advan-
tages.”® It is possible to ask a number of complicated questions and it is
possible to reduce obscurities through additional information. It is easier
for the respondent to answer open questions and the trustworthiness of
the answers increases due to a development of a personal relation during
the interview. But a number of disadvantages have to be taken into con-
sideration. Face-to-face interviews are rather expensive and time-con-
suming which limits the number of interviews that can be conducted in
such away. In addition, interviewer effects can occur since the personal
relation can impact on the answers. There is arisk that the interviewees
answer the questions in that way that they think the researcher expects or
“likes” it.

The second type of data collection was telephone interviews to get com-
plementary data. As with face-to-face interviews, a number of advan-
tages favour telephone interviews. It is a quite fast and cheap way of
data collection particularly in comparison with face-to-face interviews.
Obscurities related to the questions can be sorted out. But telephone in-
terviews have a number of shortcomings. It can be quite difficult to ar-

15
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range a telephone interview. It is very difficult to establish a personal
relation between researcher and respondent. This can lead to refusals to
take part in the study on the side of the interviewees.® The time for tele-
phone interviews is usualy limited and it is difficult to ask complicated
and sensitive questions. The environment can disturb the interview, in
particular when respondents answer other phone calls. Thereisarisk for
less thought-out answers. Therefore, telephone interviews were primar-
ily used to increase the amount of qualitative data and for verification of
the results form the face-to-face interviews.

Fourth, there are three stages of qualitative analysis according to Miles
& Huberman (1994): data reduction, data display, and conclusion draw-
ing/verification. The different stages are intertwined and can be charac-
terized as a continuous, iterative process. According to Miles & Huber-
man (1994, p. 10), “data reduction refers to the process of selecting,
focussing, simplifying, abstracting, and transforming the data that appear
in written-up field notes or transcriptions’. It is a part of the analysis and
depends pretty much on the researcher’s judgement which data to in-
clude in the transcript and which data to exclude. Data reduction sharp-
ens, sorts, focuses, discards and organizes data in such a way that con-
clusions can be drawn. In this study, most of the interviews were taped
and ganscri bed roughly focusing on the essence of the interviews con-
tent.

The second stage in the analysis is data display. “Generically, a display
is an organized, compressed assembly of information that permits con-
clusions drawing and action” (Miles & Huberman 1994, p. 11). The first
type of data display in this study is the transcriptions of the interviews.
This provides afirst display of the (reduced) interview data. To summa-
rize the data from the interviews and to display the data in a more com-
prehensive and accessible way, figures illustrating the relations between
the different actors were developed. The interviewees responses about
the process of patenting and commercialisation were transformed into
stylized models. Furthermore, quantitative data obtained from the
respondents was arranged in overview tables.?? As mentioned by Miles
and Huberman, data display is an integral part of the analysis. It eases
the drawing of conclusions.

16
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The third stage is conclusion drawing and verification. Miles & Huber-
man (ibid., p. 11) claim that “from the start of data collection, the quali-
tative analyst is beginning to decide what things mean — is noting regu-
larities, patterns, explanations, possible configurations, causal flows, and
propositions.” Prior to the data collection, a theoretical model was de-
veloped.?® This theoretical model was used to develop hypotheses and
those hypotheses were used to develop the interview guide. During the
interviews, specific follow-up questions were posed tailored to the spe-
cific circumstances of the cases. In the process of conclusion drawing
and verification, conclusions are also verified as the analysis proceeds.
The analysis of the transcriptions revealed a number of common issues
that emerged in most of the interviews. Those common issues are pre-
sented in the descriptive part of this paper (5.4).

It has to be mentioned that this study is not a detailed study of patenting
at eight universities. It is a comparative study of the effect of two differ-
ent patent rights regimes in two countries. The eight cases are only used
to illustrate the process of patenting and commercialisation in two coun-
tries. Therefore, this paper presents the most important results in the two
countries and not particularities of eight universities.

The remaining part of the paper is structured in the following way. In
chapter 4, the theoretical framework is briefly presented. Chapter 5 pre-
sents the cases. It describes the Swedish and German IPR regimes, pro-
vides an overview of the Swedish and the German systems of scientific
research, and a description of the infrastructure for commercialisation in
both countries. Chapter 5 provides a descriptive qualitative analysis of
technology transfer processes in both countries. Chapter 6 compares the
German and the Swedish cases. This chapter provides a qualitative
analysis of the effects of patent rights regimes in both countries on the
incentives to patent research results. Furthermore, another outcome of
this comparative framework is the identification of factors that are im-
portant for technology transfer in both countries. Chapter 7 concludes
and gives some policy implications.

17
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> Furthermore, according to Gering & Schmoch (2003, p. 80), “from a methodological
point of view it is not possible to provide reliable statistics on university patents and
licences in Germany. Until the abolishment of the university teachers” privilege the
professors privately owned their inventions’. Nevertheless, “it is possible to provide
quite reliable statistics on inventions made by professors because in Germany thetitle
“professor” is exclusively used for university professors, and they generally useitin
official documents.” (ibid, p. 80). Patent databases can therefore be searched for the
title,, professor* in the inventor category. Unfortunately, Swedish professors are not so
keen on using their title as their German counterparts as a tentative search in patent
databases confirmed.

18 This paper is part of an ongoing PhD project. The next step is aweb-based survey of
researchersin Sweden and Germany. Thiswill lead to a quantitative analysis of the
impact of patent regimes.

" The subjects chosen to identify the universities were civil engineering, electrical
engineering and mechanical engineering. Nevertheless, the results are valid for other
technical subjects aswell since the TTOs, Holding companies, TBS and PVAs have a
broad focus servicing all subjects. In Germany, university rankings of the Centre for
university development were used to identify the German universities (Berghoff et al
2002 & 2003). The RWTH Aachen was chosen since it isin the group of top
universitiesin Germany in basically all of these subjects. The technical university of
Hamburg-Harburg (TUHH) was chosen because it is the youngest of all technical
universitiesin Germany founded in 1978 and it was the first German university that
transformed its technology transfer office into alimited corporation. This served as a
model even for other universities. The university of Karlsruhe is the oldest technical
university in Germany and it has a strong reputation in engineering. The technical
university of Berlin (TUB) has a strong record in electrical engineering. In Sweden, the
two strongest technical universities, Royal Institute of Technology (KTH) in
Stockholm and Chalmers University of Technology in Gothenburg, were chosen. In
addition, Link6ping University was chosen because it is a quite young university and
the author had easy access to data. Lund University was chosen since it has a quite long
history of university-industry collaboration. Particularly important is Ideon, the first
science park in Sweden. Ideon was founded in 1983.

18 The author is fluent in German and Swedish.

19 For the advantages and disadvantages of different types of data collection techniques,
see Dahmstrom (2000).

% |n someinstances, | was not able to conduct telephone interviews with people |
wanted to include in the sample. Reasons were interviewees' lack of time or they
simply refused to take part in the study.

21 Some respondents did not like the interview to be recorded. | respected those wishes.
%2 please note that the tables provide an overview only. In some cases, the data quality
can be questioned. As already mentioned, the next step in this PhD projectisa
guantitative analysis.

% This theoretical model can be found in Sellenthin (2004a, forthcoming) and in
chapter 4.

18
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4 Theoretical framework

The purpose of this paper is to assess the impact of patent regulation in
universities in Germany and Sweden on the incentives to patent research
results. New institutional economics is applied since it explicitly analy-
ses the effects of institutions. The system of intellectual property rights
in universities represents such an important institution.*

From the perspective of neo-classical economics, ownership does not
matter. “When transaction costs are zero, an efficient use of resources
results from private bargaining, regardless of the legal assignment of
property rights’ (Cooter & Ulen 1996, p. 82). This is the famous Coase
theorem.® The theorem states basically two things. First, private
bargaining will always result in an efficient use of resources. Second, it
means in a frictionless world without transaction costs, it smply does
not matter whether the university or the researcher owns the property
rights in the research result. The resource (the IPR in research results)
will aways move to that party who values it the most. But in redlity,
different types of transaction costs exist. Therefore, “when transaction
costs are high enough to prevent bargaining, the efficient use of re-
sources will depend upon how property rights are assigned” (ibid, p. 82).

In reality, there are transaction costs that possibly hinder the property
rights in research results to move from university or researcher to the
party who values it the most, probably private industry. We have to dis-
tinguish between two types of costs. First, the coordination of the differ-
ent tasks inside the university and the problem to accommodate the dif-
ferent interests of the university and its researchers causes costs. Those
costs of interna organisation inside hierarchies are in the literature re-
ferred to as “agency costs’.?® Furthermore, the transfer of property rights
in research results from the university or the researcher to private
industry — through, e.g., licensing or start-up — is costly as well. Those
costs caused by using the market mechanism are frequently called
“transaction costs’. The analysis of patenting and commercialisation of
research results has to take into account both types of costs. This chapter
provides the general theoretical argumentation applied in this paper.
Figure 1 provides an illustrative overview.
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Figure 1  Transaction costs and agency costs in universities
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4.1 Agency costs

Universities have different goals. The university laws in Sweden and
Germany demand three objectives that universities should accomplish.
Universities should conduct research, educate students and interact with
the surrounding society. The third mission — interaction with the sur-
rounding society — can take different forms. It includes popular lectures,
publication of popular books, public advisory services and technology
transfer, just to name a few. Technology transfer — a transfer of knowl-
edge from university to industry — has gained increasing attention in the
last years.”” But the discussion frequently neglects the much broader
mission of universities.?® From an economic point of view, patenting and
commercialisation of university research and technology transfer can be
viewed in the context of multiple principal-agent theory.” It deals with
the general problem of accommodating between different goals inside
hierarchies and to provide incentives to the employees — in our case the
researchers —to accomplish all tasks.*
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The typical result of multiple principal-agent theory is that the pay-offs™
(wages) for al activities have to be equal to provide incentives to the
agent to accomplish them all.* If the relative pay-off or reward is higher
for one of the activities, there will be an incentive that the agent fulfils
only this activity. For instance, the primary merit in universitiesis publi-
cation in renowned journals, which provides strong incentives to focus
on research only. When we now concentrate on researchers we see that
they should actually accomplish all three tasks simultaneously. It be-
comes obvious that the different goals can be in conflict with each other
and trade-offs in the daily routines of scholars which goal to prioritise
can arise.

4.2 Transaction costs

Transaction costs economics examines the “comparative costs of plan-
ning, adapting, and monitoring task completion under alternative gov-
ernance structures” (Williamson 1985, p. 2). With respect to the market
mechanism, these costs are usually called search costs, contract costs,
and the costs of contract enforcement. In general, Williamson (1985)
distinguishes between market and human factors that impact on transac-
tion costs. The market factors include uncertainty, frequency, and asset
specificity.** Human factors consist of bounded rationality and oppor-
tunism.

In general, uncertainty and asset specificity are important market factors
that increase transaction costs in the context of patenting and commer-
cialisation of research results from universities. Most of the empirica
studies show that the distribution of license income from university re-
search is very skewed.* This means, the outcomes of commercialisation
efforts are highly uncertain which results in alow expected value of this
activity. One important result of transaction cost economics is that high
transaction costs make market coordination unlikely. Thisis particularly
important with respect to asset specificity. Patenting and commercialisa
tion requires high specific investments, e.g., the establishment of TTOs
and other supportive actors. Those investments are sunk in case of fail-
ure.®® This could explain why most of the supportive actors are publicly
financed (PVAs & TBS). The market does not provide those services.
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Transaction costs can be fairly high with respect to the third mission.
This has an impact on the reward for transfer efforts. But transaction
costs can be lowered by supportive infrastructure. Whether supporting
agents (e.g., TTOs, PVASs, TBS) have incentives to engage in technology
transfer depends heavily on property rights.

4.3 Property rights

It is obvious that there are transaction costs with respect to patenting and
commercialisation of university research. Thus, the allocation of prop-
erty rights matters for economic efficiency. Property rights in research
results can be regarded to be of crucial importance for the incentives to
patent and commercialise university research.*® According to Will &
Kirstein (2002) the abolishment of the university teachers privilege in
Germany implies two types of incentive effects. First, it can give incen-
tives to the researcher to invest in inventive effort. Second, it can give
incentives to the university to engage in utilisation efforts. Unfortu-
nately, Will and Kirstein do not provide empirical estimates about the
strength and direction of the incentive effects.

In generd, it is likely that the different ownership regimes in Germany
and Sweden lead to different utilisation and exploitation efforts of the
university.

According to Faure and Skogh (2003, p. 62), property rights can be
characterized as a bundle of rights that include:

. right to disposal and use
. residual right

. right to compensation

. freedom of contract.

The use and disposal right means that the owner of a resource can freely
dispose over it as long as the use is not prohibited by other laws. The
residual right includes the right to profit and the duty to cover losses. As
mentioned by Faure and Skogh (ibid, p. 62), “the owner is, thereby, a
risk-taker. The risk, and the chance of profit, gives the owner an incen-
tive to maximize the utility or profit of the property.” Furthermore, “a
transfer of ownership requires that the right to the residual value of the
property be transferred. Hence the residual right is the essence of owner-
ship”. The right to compensation safeguards that the owner of property
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can assert his rights upon infringement. This can be the case when the
property is damaged. “With ownership comes not only the possibility of
excluding others and enjoying the profit but also the obligation of bear-
ing the costs that are attached to the property, including compensation to
other owners who have been harmed” (ibid., p. 63). Freedom of contract
means the right to transfer rights by contract and gift. Freedom of con-
tract isacrucia precondition for a market economy since it enables vol-
untary agreements about transfers of property rights. Trade based on
voluntary agreements is assumed to be mutually beneficial. But this is
only true if all parties affected by trade are included and accept the
terms. This means if externalities are absent. In sum, property rights rep-
resent awhole bundle of rights. It is, therefore, not easy to identify rights
clearly. The right to dispose and use is usualy limited by regulations.®
Thus, in-depth case studies have to show which bundle of property rights
isactually in place.®

The residual right is the core of ownership. Furthermore, freedom of
contract results in voluntary agreements that are beneficial to all parties
involved. It safeguards that the owner of a resource receives all utility
and profit associated with the property but in return she has to bear al
costs. An efficient property rights regime internalizes all costs and bene-
fits attached to the property. In that case, the owner as decision-maker
conducts the trade-off between costs and benefits. But in reality, not all
costs and benefits associated with property are internalized. Externa
effects may distort the efficient pricing of resources. We can distinguish
between positive and negative external effects. Positive external effects
mean that benefits are not included in the pricing of the resource.
Knowledge spill-overs are typically characterized as positive externality.
The result is that the owner of the resource does not include those bene-
fitsin her cost-benefit analysis, which results in underinvestment in pro-
ductive activities. The patent law is one way to internalize those positive
externalities. The second case is negative externalities or negative exter-
nal effects. This means that some costs are not included in the pricing of
the property. Environmental problems such as pollution are typical ex-
amples of negative externalities. Since those external costs are not in-
cluded in the calculations of the property owner the decision-making
process of the property owner is disturbed. This can result in an ineffi-
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ciently high activity level related to the property right, e.g., industria
production that causes pollution.

In our context of patenting and commercialisation of university research,
the allocation of property rights in research results plays an important
role. In both countries, the researchers dispose and use resources that are
financed by other parties — e.g., the state, externa private and public
financiers. But the extent to which the researchers receive the benefits
varies. Furthermore, university research involves externdities, eg.,
positive externalities in the form of knowledge spillovers associated with
free dissemination of results. One way to internalize those externaities
IS patenting.

In sum, this theoretical chapter discussed agency costs, transaction costs,
and property rights. The theoretical result of multiple principal-agent
theory is that the rewards for each of the tasks have to be equal to give
incentives to researchers to accomplish all goals or missions of the uni-
versity. The agency costs have to be seen in relation to the transaction
costs. Transaction costs of patenting and commercialisation efforts can
be regarded quite high. Finally, it was shown that the allocation of prop-
erty rights matters for decision-making and as a result economic effi-
ciency.
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% The term institution in this study refersto “the rules of the game” in accordance with
North (1990). According to Cooter & Ulen (1996, p. 3), “economics provides a
scientific theory to predict the effects of legal sanctions on behavior. To economists,
sanctions look like prices, and presumably, people respond to these sanctions much as
they respond to prices’.

% The Coase theorem goes back to the seminal article by Coase (1960). It isused as a
reference point to illustrate the importance of transactions costs and property rights.

% Agency costs consist of control costs of the principal, bonding costs of the agent, and
theresidual loss (e.g., Erle et al. 1999, p. 75).

2" A number of investigations are focusing on this topic, e.g., Cohausz et al (1998),
Czarnitzki et a. (2000), SOU 1996:70, VINNOVA (2003), RRV (2001), European
Commission (2001), OECD (1999, 2002, 2003a, 2003b).

% The dominating view on commercialisation of university research is that researchers
should act like entrepreneurs. Henrekson and Rosenberg (2000, p. 11) claim that the
main reason why commercialisation is more successful in USA compared to Sweden is
that entrepreneuria culture is more developed in the US. One of their suggestionsto
increase commercial activity of universitiesisto change the content of academic
courses and the allocation of funding for conducting research towards the demands of
private industry.

# Holmstrom & Milgrom (1991, 1994) developed the multiple principal-agent theory.
% The principal —in our case the university - delegates tasks to an agent —in our case
the researcher. Problems arise in such a situation if the principal cannot observe the
behaviour and performance of the agent. This measurement problem is the result of
asymmetric information between principa and agent and the costs of control. Both
factors mean that the agent can exploit the information asymmetries resulting in
behaviour that is not fully in accordance with the principal’s objectives.

%! Please note that we talk about relative pay-offsin this context. Researchers receive
usually afixed wage. But the opportunity costs associated with the three different tasks
arelikely to be different which can result in different relative wage rates for each of the
activities. E.g., researchers who never interacted with industry will have high costsin
terms of time and effort needed to accomplish the third mission. In contrast, researchers
are used to publish papers, which resultsin low costsin terms of time and effort. The
individual costs associated with the different activities depend pretty much on
individual factors, such as experience. The individual productivity of the different tasks
has an impact on those individual costs.

2 The academic reward system plays an important rolein this context. An elaboration
about incentive structure in universities can be found in the appendix.

* The problem of asset specificity arisesin an inter-temporal context. According to
Williamson (1985, p. 54), " parties to a transaction commonly have a choice between
specia purpose and general purpose investments. Assuming that contracts go to
completion as intended, the former will often permit cost savings to be realized. But
such investments are also risky, in that specialized assets cannot be redepl oyed without
sacrifice of productive value if contracts should be interrupted or prematurely
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terminated”. Williamson (ibid, p. 95) distinguishes between four types of asset
specificity. “ Site specificity — e.g., successive stations that are located in a cheek-by
jowl relation to each other so asto economize on inventory and transportation
expenses; physical asset specificity — e.g., specialized dies that are required to produce
a component; human asset specificity that arises in alearning-by-doing fashion; and
dedicated assets, which represent a discrete investment in generalized (as contrasted
with special purpose) production capacity that would not be made but for the prospect
of selling asignificant amount of product to a specific customer”. In our case, TTOs
can be interpreted as discrete investments that would not be made without the
possibility to exploit alarge number of university inventions.

* For example, VINNOVA (2003, p. 14) shows that at Stanford University about 15%
of the research based projectsin which resources were invested for patenting and
commercialisation (vialicenses or start-ups) “produced” benefits that covered the costs.
Less than 0.5% resulted in returns larger than 50 million SEK. But one single project
generated about 5% of Stanford’ s research budget in about 10 years. This meansthat a
limited number of university patents generate the majority of license income.

* Furthermore, investments in start-ups are highly specific. They cannot be moved to
another transaction and are sunk in case of failure. Thus, transaction costs of thistype
of transfer are expected to be fairly high. Securities, such as ownership transfer or
board membership in the start-up enterprise are frequently used to secure these specific
investments (Gebhardt & Schmidt 2002).

% Thereisarich body of literature about patent law in general (see e.g., Kitch (1998)
for an overview). Most of the literature focuses on problems of the optimal length and
breadth of patent rights. Those questions are left out of consideration in this paper.

3" For instance the owner of apiece of land is usually restricted in the use of the land. It
isusually forbidden to engage in dangerous activities, e.g., building a nuclear power
plant, on your own land.

* Anillustrative case of property rightsin endangered species is presented in
Sellenthin & Skogh (2004, forthcoming)

¥ |n aformal way this means that the owner will maximize the value of the property
and the outcome will be that marginal costs equal marginal benefits. See Schmidtchen
(1998) for an elaboration of the conditions for efficient property rights.
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5 The Cases: Sweden and Germany

This chapter presents the German and Swedish cases. It starts with an
overview of the science systems in both countries to situate the cases in
abroader context (5.1).% It proceeds with explaining the main properties
of the property rights regimes regarding university inventions in both
countries (5.2). In 5.3, the infrastructure for patenting and commer-
cialisation is presented. At the end of the infrastructure description, a
descriptive qualitative analysis of technology transfer processes in the
form of stylised models is provided. Two figures illustrate the tech-
nology transfer processes in Sweden and Germany. Finally, important
issues from the interviews are presented (5.4).**

51 Structural factors: the science system

Closely related to IPRs in universities is the organisation and funding of
research since these also act as important constraints in the academic
sphere. The system of academic research in Sweden consists mainly of
universities and colleges (hogskolor). Most of the research is conducted
at public universities.* Research institutes that are not linked to universi-
ties are of minor importance.* Recently, a number of national compe-
tence centres connected to universities were built up. These centres are
financed by industry, the university, the Swedish Agency for Innovation
Systems (VINNOVA) and the Swedish Energy Agency.” In these
competence centres, university researchers and researchers from the fi-
nancing enterprises conduct collaborative research. The IPRs for the
research results are transferred to the collaborating firms. The university
teachers' privilege is not valid in these cases. This means that research-
ers that collaborate in these national competence centres do not own the
research results.®®

Governmental funding to universities is alocated via direct (base)
funding of universities (fakultetsandag). In addition, there is the possi-
bility to receive external funding via a number of research foundations
(forskningsstiftelser), research councils (forskningsrad), governmental
departments, the EU, private enterprises, etc. The funding of academic
research has changed considerably. The importance of external funding
increased from 42.6% of the total budget in 1993/94 to 53.1% in 2000
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(Hallsten & Sandstrom 2002). In 2002, external funding accounted for
about 55% of total research funding (HSV 2003). There are universities
that receive over 60% of total funding from external sources.* In sum,
research in Sweden is mainly conducted at public universities and the
universities are increasingly dependent on external funding.

In contrast, Germany has a diverse research landscape. Publicly financed
research is conducted in universities, technical universities, colleges
(Fachhochschulen), and specialised research ingtitutes (e.g., Fraunhofer
institutes, Max Planck institutes).*’

The study by Czarnitzki et a (2000) investigated the interaction between
science and industry in Germany. They analysed seven types of research
ingtitutes in Germany with respect to the preconditions that are needed
for technology transfer and the extent to which transfer really took place.
Only the results for the universities are presented here.*® The reader has
to have in mind that only about 52% of public R&D in Germany is spent
at universities as compared to 82% in Sweden. The table 1 below shows
anumber of figuresfor universitiesin Germany and Sweden.

Table 1 Some structural data about German and Swedish universities. The German data is

modified from Czarnitzki et al (2000), the Swedish data Héllsten & Sandstrom
(2002). All figures refer to 2000.

Universities/Technical Universities
Universities Sweden
Germany

Research in natural sciences 38.8% n.a.
& engineering
Basic research orientation 57% / 38% n.a.
Base funding 65% 46.9%
Industry funding (share of 7%/ 11% 6.3%
total budget)
Share of public R&D spent 44.9% 1 7.1% 82%
in universities
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It seems that universities fulfil different functions in Sweden and Ger-
many. The major share of public research in Sweden is conducted at
universities. In Germany, specialised research institutes, such as Max-
Planck institutes or Fraunhofer institutes, play an important role. About
half of public R&D is spent in universities. This is probably reflected in
the numbers for base funding as well. In Germany, about 65% of the
total budget of universities is funded through base funding whereas this
is only true for about 47% in Sweden. The share of industry funding
seems to be quite similar.

5.2 Property rights regimes

The university teachers' privilege in Sweden (8 1,2 Lagen om rétten till
arbetstagares uppfinningar 1949) gives the university teachers the in-
tellectual property rights (IPR) for their research results. That means, the
university researcher owns the right to publish the results in scientific
publications, she can apply for a patent to exploit the research results
commercialy, but there are also alot of other means to exploit research
results. The university scholar has full discretion about the means of
knowledge dissemination. The university or other parties have no right
to interfere with this decision. In the case of patenting, the researcher
receives the entire benefits emanating from the patent but has to bear all
costs of patenting. The Swedish regulation is dispositive (default rule),
i.e. the university teachers' privilege is only valid in the case of the ab-
sence of other contractual agreements.*® Contractual agreements have
priority over the university teachers privilege. Universities can even
abolish themselves the UTP in contractual negotiations with the schol-
ars.

As mentioned above, a university researcher acts in an environment with
a number of different, partly conflicting goals. Since the scholar has the
right to decide what happens with the research results, she has a number
of options. One option would be to focus on the commercialisation of
research. This can be done through an own patent application possibly
leading to spin-off or licensing the patent to other parties. Or the univer-
sity researcher and funding organisations (e.g., private enterprises) can
agree on a contract that gives the university scholar funding in return for
a transfer of 1PRs for subsequent inventions. Another option would in-
clude free dissemination and publication of the research results. But pat-
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ent and publication do not have to be in conflict. First, the inventor or a
third party (e.g., collaborating firm or agents in the infrastructure) can
apply for a patent. Second, the inventor can publish the results in scien-
tific journals.®

The university teachers' privilege was abolished in Germany in Febru-
ary 2002 (8 42,43 Arbeitnehmererfindungsgesetz, ArbNErfG). Inven-
tions made by university teachers are now owned by the university.> In
case of a patentable invention, the scholar has to notify the university.
The university has four months to decide whether to patent the invention
or not. In case of no decision after four months, the researcher receives
the IPRs. In case of a publication that would foreclose a patent applica-
tion, the scholar has to notify the university and has to withhold the pub-
lication for two months. The university is not allowed to prohibit or
change the content of the publication.>® The compensation for the re-
searcher in the case of a patent application and successful commerciali-
sation is 30% of the gross income. The costs associated with patenting
and commercialisation are not deducted. Patent and exploitation agen-
cies (Patent- und Verwertungsagenturen, PVA) assist universities in pat-
enting and commercialisation. Most of the PVAs are independent from
the universities.

University scholars in Germany do not have as many options as their
Swedish counterparts. They are not allowed to commercialise their re-
search results on their own. Nevertheless, they receive a large share of
the commercia benefit when the universities (usually represented by
patent and exploitation agencies) commercialise their results. The re-
searchers receive the IPRs only if the university is not interested in
commercial exploitation.

5.3 Infrastructure for patenting and commercialisation

This section presents the main actors in the infrastructure for patenting
and commercialisation of university research in both countries. It builds
upon the interviews and secondary material. In Germany, the process of
patenting and commercialisation is prescribed by law to a considerable
extend. In Sweden, researchers can decide on a voluntary basis whether
they want to involve supportive actors. Supportive actors include tech-
nology transfer offices at universities, technology bridging foundations,
university holding company, etc. The supportive actors in Sweden have
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only information about inventions that are commercialised by them. Se-
lection effects have to be considered. It is likely that the more successful
— or more attractive to researchers — actors in the infrastructure possess
more information than the less attractive ones. In contrast, actors in the
commercialisation infrastructure in Germany are likely to have a broader
picture since researchers have an obligation to disclose inventions and to
take part in the commercialisation process as prescribed by law or as the
university regulatesiit.

5.3.1 Infrastructure for commercialisation in Sweden

The university laws in Sweden were changed in 1997 to include the so-
called “third mission”. The third mission means that university employ-
ees have to interact with society in general. The aim is that the knowl-
edge produced inside universities should spill over to society. This in-
cludes popular lectures and publications aimed at a general audience.
But this also includes technology transfer and collaboration between
universities and industry. With regard to publicly financed supporting
infrastructure, RRV (2001, p. 18) mentions organisations that support
universities in their third mission efforts, including technology bridging
foundations (teknikbrostiftelser, TBS), university holding companies,
and science parks.”® These organisations are of primary interest in rela-
tion to patenting and commercialisation of university research.> Thus,
three major actors can be identified that are of relevance when it comes
to the supporting infrastructure for patenting and commercialisation in
Sweden: The university, their university holding companies, and tech-
nology bridging foundations.

The university has, through the third mission, the obligation to create
and sustain an effective process of interaction with the surrounding
sodiety. The university can fulfil this mission through different means
such as popular lectures, university fairs, “open university days’ and the
like. A number of the respondents mentioned that the universities do not
receive additional funding to achieve the third mission (Blomberg, int.,
2004, Wessman, int., 2004). Universities receive funding for education
and research but the third mission is usually not covered by financial
resources. RRV (2001, p. 36) regards collaboration with industry the
most important part of the third mission.
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Five holding companies were founded in 1994 and six in 1995. They
received about 7 million € from the government. Their aim is “to own,
sell and administer shares of wholly or partly owned project and service
companies whose purpose should be to pursue research and devel opment
aiming at commercia exploitation” (RRV 2001, p. 33, own tranglation).
The university holding companies are owned by the universities and can
be seen as the major instrument of the universities to achieve collabora-
tion. The holding organisation separates this activity from the rest of the
university. The university holding company becomes a professional or-
ganisation with a number of goals, in particular supporting universities’
third mission efforts. This includes provision of information and advice
to scholars regarding patenting and commercialisation. Some holding
companies are actively involved in commercialisation through the estab-
lishment of new enterprises. Since Chalmers was changed into a foun-
dation in 1994 it did not receive money for a holding company. But they
established a holding company already in 1985, Chalmers Innovation
AB. Chamers Innovation AB is a business incubator. The holding com-
panies in Linkdping and Lund provide basically information and advi-
sory support to scholars. The holding company in Lund provides even
seed capital. Financial support of commercialisation projects through the
holding companiesis rather limited. At KTH, the organisation of support
changed recently. KTH Holding is still active but KTH Innovation col-
laborates with the holding company to increase commercial exploitation.

The technology bridging foundations (TBS) have a broader mandate.
The seven TBS were founded in 1993. They received about 110 mil-
lion € from the Swedish wage-earner funds. Their mgjor aim is to “act
for increasing contacts between university and industry in the whole
country with the purpose of increasing the exploitation of universities
knowledge and competence to increase growth in Swedish industry”
(RRV 2001, p. 32, own trandation). They are basically active in three
areas. 1) They support patenting and licensing of research results,
including assessment of the commercial impact of the product and
financial support (e.g., seed capital), 11) they increase contacts between
university and industry, including collaborative research projects, and
[11) they should increase collaboration between small and large
enterprises in the projects in which the TBS is involved. The four TBS
that were studied in more detail in this project have partly different roles.
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In Stockholm and Gothenburg, the TBS are not involved in opera
tive business. Both TBS support the universities and finance infra-
structure for patenting and commercialisation of university research. The
TBS in Gothenburg offers scholarships for idea development of up to
100.000 SEK. Since 2002, TBS in Gothenburg provides seed capital. In
contrast, the TBS in Lund is very operative. It provides a broad range of
support through its different daughter companies. The TBS in Lund runs
a business incubator, a patenting and licensing office, a seed fund and
they run a conditional loan fund (13.5 million SEK). In Linkoping, the
TBS changed its organisational structure recently. TBS in Linkdping is
not operative anymore but runs four daughter companies that support
commercialisation of research results from the university. It runs a
licensing office for health care innovations, a business incubator, and a
seed capital company.

A stylised model of the process of patenting and commercialisation in
Sweden

Four Swedish universities and their supporting infrastructure were stud-
ied in more detail. The following stylised model presents the common
characteristics of the process of patenting and commercialisation of re-
search results.®

The process of patenting and commercialisation in Sweden can be char-
acterized with figure 2 below.
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Figure 2 A stylised model of the process of patenting and commercialisation of research
results in Sweden

1)
Holding or TBS Additional
supportive
actors:
4) Incubators,
Providers of
pre-seed, seed
Daugther and risk
company capital, Science
parks

Since the researcher has full discretion about the utilisation of her re-
search results, there is no single way of commercialisation. Carlsten
(int., 2004) mentions that there are many different ways to commercial-
ise university research. The supporting infrastructure should account for
this variety. One possibility would be free dissemination through publi-
cation of the research results.

In case of commercial exploitation, the scholar can contact the university
holding company or the TBS (1.). In those regions where the TBS is
more operative, like in Lund, the TBS and holding company are in a
more competitive relationship. In regions, where the TBS finances other
actors (e.g., university holding company) only, like in Gothenburg,
Linkoping and Stockholm, the holding company is usualy the first con-
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tact point. The holding company/TBS conducts usually the first com-
mercial assessment. This can involve advice and information and ar-
ranging contacts to other supporting actors. The next step in the com-
mercialisation process can be a patent application if the invention is pat-
entable. The patent application has usually to be financed by the inven-
tor. In some regions (e.g., Gothenburg), there are financial funds avail-
able for the patent costs. Basically all respondents indicate that thereis a
lack of funding of the very first steps of commercialisation right now
and that this is likely to act as an obstacle for scholars to patent and
commercialise research results. After the patent is granted it can be used
as an asset in a start-up or spin-off (2.) or can be sold or licensed to ex-
isting companies (3.). There is also the possibility that the holding com-
pany supports the entrepreneur and establishes a daughter company
(project company) (4.). Those are the typical steps when the
TBSholding company are involved. Alternatively, the researcher can
sell the invention directly to industry (5.) or establish a new enterprise
independently (6.). The scholar can also apply for a patent independently
(7.). Forskarpatent i Syd in Lund can provide the whole range of services
around patenting and licensing if researchers transfer their IPRs to them.
Forskarpatent covers all costs and pays a share of the royalties to the
inventors (Trolle, int., 2004). The other regions had similar patenting
and licensing organisations but most of them had to close it down due to
commercial failure. The process of finding a licensee is a difficult one
and requires a lot of business competence and experience (Felix, int.,
2004, Trolle, int., 2004).

Additional supportive actors such as business incubators and providers
of seed-capital are of crucial importance. Most of the TBS in Sweden
finance or run business incubators. Science parks seem to play an im-
portant role as well. Examples are Ideon in Lund and Mjérdevi Science
Park in Linkoping. There seems to be a particular network model that
incorporates incubators, risk and seed capital and other public actors.

In general, success factors in all steps of patenting and commercialisa
tion are capital and business competence according to most of the re-
spondents.

The evaluation of technology bridging foundations and university hold-
ing companies in Sweden by the Swedish National Audit Office (RRV
2001) and own empirical observations give the impression that technol-
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ogy bridging foundations and holding companies have been quite effec-
tive in building up infrastructures for the commercialisation of research
results in general. Nevertheless, university patenting offices, such as
Forskarpatent, were not as successful.

5.3.2 Infrastructure for commercialisation in Germany

The infrastructure for the commercialisation of university research in
Germany is currently under development as a result of the abolishment
of the university teachers privilege. According to the Federal Ministry
of Education and Research (BMBF) (2001, p. 4), “the reform of the uni-
versity teachers' privilege and the establishment of patenting and ex-
ploitation agencies are directly interlinked: After the reform of the uni-
versity teachers privilege more scientists will have an incentive to have
their inventions patented and will thus achieve commercial exploitation.
This will also ensure better use of capacities and thus ensure more eco-
nomic work of the agencies.” Unfortunately, the BMBF does not provide
the reader with empirical evidence why scientists should have incentives
to patent their research results after the abolishment of the UTP.

In addition there is a network initiative to support academic spin-offs
(EXIST).*® There is even a programme that provides seed capital for
students and academic staff (EXIST-Seed). Furthermore, there is another
network initiative that aims at connecting research institutes with small
and medium-sized enterprises.”’ In general, German R& D policy follows
anetwork approach since the 1990s (Fier & Harhoff 2002).

There are twenty patent and exploitation agencies. Every Bundesland
(federal state) has its own PVA that is responsible for all universitiesin
the state.® The role of the patent and exploitation agencies is to give
advice to the university and the inventors who want to patent. They ne-
gotiate the exploitation contracts between university and private indus-
try. The Federal Ministry of Education and Research (BMBF) finan-
cially supports patent applications from universities and offers financia
support in the case of legal disputes.®™ A number of PVAs, such as
Provendis GmbH and ipal GmbH were established quite recently. Prov-
endis GmbH was established in 2001 as daughter company of Zenit
GmbH which is a consulting company owned by the federal state of
North-Rhine Westphalia (NRW), a bank consortium, and a business as-
sociation. Zenit GmbH is responsible for most of the public aid pro-
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grammes in NRW. Ipal GmbH was founded in 2001 and is owned by the
universities in Berlin and Investitionsbank Berlin (a public bank respon-
sible for executing the public aid programmes in Berlin). In contrast, the
PVAs in Hamburg (Tutech GmbH) and Karlsruhe (TLB GmbH) have
longer experience with patenting and technology transfer. Tutech GmbH
is owned by the technical university Hamburg-Harburg and was estab-
lished in 1992. TLB GmbH emanated from a project at the university of
Karlsruhe in 1987 and is owned by universities in Baden-Wurttemberg,
the Fraunhofer Society and an industrial holding company.

In addition to PVAS, every university has its own technology transfer
office (TTO). They offer advice and guidance. The TTOs are usually the
first contact points of the researchers. They check the formalities of the
invention disclosures and forward them to the PVAs. The PVASs are pri-
marily responsible for the patenting and commercialisation process.
PV As are expected to finance themselves through royalty income in the
medium term.
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A stylised model of the process of patenting and commercialisation in
Germany

Four German universities and their supporting infrastructures were
studied in more detail. The following stylised model presents the com-
mon characteristics of the process of patenting and commercialisation of
research results.®

Figure 3 A stylised model of the process of patenting and commercialisation of research
results in Germany
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We can distinguish between four different actors in Germany: the re-
searchers, the TTO, the PVA, and industry. To understand the behaviour
of the different actors, an elaboration on the motives is useful. The mo-
tives of the different actors draw on Siegel et a (1999). The primary
motive of researchers is recognition within the scientific community.
Secondary objectives are financial gain and in particular to secure addi-
tional research funding. The technology transfer offices (TTO) are de-
pendent parts of the university. Their primary motive is to protect and
market the university’s intellectual property. Secondary motives are to
facilitate technological diffusion and to secure additional research fund-
ing. The patent and exploitation agencies (PVA) are (mostly) independ-
ent from the university. The ownership structure of PVAs is likely to
influence the objectives.®* According to the respondents at the PVAs, the
primary motive of PVAsis financial gain through licensing income. Asa
by-product, they connect the university with industry, which can secure
additional research funding. Industry’s primary motive is financial gain
and to maintain control of proprietary technologies. The respondents at
PVAsand TTOs indicate that it is very difficult to sell licenses. It seems
that large enterprises are less willing to pay for licences from
universities than small and medium-sized enterprises. A lot of firms that
fund university research regard the IPRs in the inventions as part of the
research contracts.

The federal regulation governing employees™ inventions (8§ 42,43 Ar-
beitnehmererfindungsgesetz, ArbNErfG) prescribes some process ele-
ments and deadlines. The process of patenting and commercialisation of
university research is similar in all cases and can be illustrated with
figure 3.

1.  Theresearcher submits an invention disclosure to the TTO.%®

2. The TTO checks the invention disclosure with respect to formali-
ties and completeness. It checks whether other parties (e.g., finan-
cing firms) already own the IPRs.

3. Theinvention disclosure is forwarded to the PVA. The PVA and
the universities usually negotiate service contracts, which means
that there is an obligation to contract. The PVA has the mandate to
patent and commercialise the invention disclosures of the universi-
tiesin the Bundesland.
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4. The PVA assesses the invention with respect to property rights,
technological and economic prospects and provides a recommen-
dation to the university whether they should claim the invention or
not. When the university does not claim the invention, the inventor
receives a clearance by the university. That means the inventor be-
comes the owner of the invention.

5. Incaseof aclam of the university, the PVA protects the invention,
usually through a patent application, and markets the invention,
usually through licensing. The PVA bears al costs and they cover
their expenses by royalty income.** The PVA identifies licensees
and negotiates licensing contracts.

The licensee pays royalty feesto the PVA.

The PVA distributes the payments. The inventor receives 30% of
the gross income. The surplus after covering of the costs is shared
between the PVA and the university. The share of the PVA ranges
between 30% and 50%. The share of the university flows usually
back to the department of the inventor in the form of additional re-
search funding, in some cases administrative overhead of 5 to 10%
is deducted.

8. Most of the inventions emanating from universities are in a rather
premature stage. Thus, further development of prototypes and alike
isin many cases required. This can generate additional sponsored
research.®®

As shown in figure 3 above, the different stakeholders have different
objectives. For researchers, recognition within the scientific community
— usually accomplished through publications — is the primary objective.
But acquisition of additional research funding is an important objective
as well. Protection of the university’s intellectual property and a finan-
cial gain from commercialisation is a mgjor goa for TTOs. The TTOs
are dependent administrative units at universities and they share the ob-
jective of the researchers in that sense that they appreciate the acquisi-
tion of additional research funds. In this context it is important to men-
tion that a quite large share of the net profit from licensing flows back to
the department of the inventor in the form of additional research fund-
ing. PVAs are (mostly) independent from universities and their primary
reward is dependent on royalty revenue.® That means their primary

40



WHO SHOULD OWN UNIVERSITY RESEARCH?

objective is financial gain from patenting and commercialisation of re-
search results. Industry’s objectives are financial gain and control of
proprietary technologies. In case of firms funding research projects at
universities, they often regard the inventions as part of the contract and
arelesswilling to pay royalty for that (Rehberg, int., 2004).

54 Issues from the Interviews

A number of issues came up from the interviews that deserve more at-
tention. This section of the paper summarizes the answers and concerns
of the respondents. | avoid quoting the respondents directly because the
interviews were conducted in Swedish and German. Only a summary of
the answers is presented.

5.4.1 Issues from the German interviews

One important issue in Germany is the relation between publication,
patent and external funding. Another important issue is the effect of the
abolishment of the university teachers™ privilege and the build-up of
technology transfer infrastructure as perceived by TTOs and PVAs. Fi-
nally, spin-offs and patent costs are addressed. Those topics revea the
essence of the interview data.

Publications, patents and external funding

Publication, patents and external funding are intertwined with each
other. These issues are heavily influenced by the reward structure of the
researchers as conceived by the TTOs and PVAs.

The academic reward system constitutes a major factor that impacts on
the incentives of academic researchers. According to Rehberg (int.,
2003), a patent is increasingly regarded as an assessed publication and is
increasing in status even for the scientific career. In Berlin, it is planned
to incorporate patents as assessment criteria for the allocation of funds
inside the university (Poppenheger, int., 2003). The recently introduced
global budgeting gives the universities more freedom and autonomy to
dispose over their resources. Patents become important for researchers
inside the university as well. Karl (int., 2003) mentions that through the
new system of wage negotiations, the universities are able to reward
more productive researchers. This means, for instance, that universities
can pay higher wages to researchers that apply for patents. Previoudly,
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the wage structure for researchers was quite inflexible. Most of the re-
spondents think that patents are important as signal for research compe-
tence to acquire external funding.®” In sum, empirical evidence from the
interviews suggests that there is no conflict between publication and
patent. The new German regulation allows a publication to be delayed
for up to two months.® Furthermore, patents are increasingly used to
assess the performance of researchers inside the university. Patents are
important to acquire external funding, not only from industrial sources
but also from public sources as the new funding rules from the German
Research Foundation (DFG) and the BMBF suggest. Patents and publi-
cations can be regarded as complementary, at least in technical subjects.

The impact of external funding on the incentives of researchers to patent
and commercialise university research seems to be particularly impor-
tant.

The total share of external funding ranges from 21% in Berlin to amost
35% in Karlsruhe. But there is a large variation with respect to subjects.
The qualitative survey was not able to show a relation between external
funding and commercial success (e.g., patents).®

Nevertheless, patents are important as indicator to attract external fund-
ing. As aready mentioned, patents are regarded as a signal about the
research competence " Wegehaupt (int., 2003) mentions that the RWTH
Aachen has the policy to safeguard jobs inside the university and outside
the university. The most important means to safeguard jobs inside the
university is through external funding whereas external jobs are created
through licensing and spin-offs. Basically al respondents in universities
in the chosen cases regard the acquisition of external funding as impor-
tant. Thisisavital part of aresearcher’sjob. But the extent to which the
PV As focus on this issue varies. In Hamburg, the Tutech GmbH is re-
sponsible for the management of funded projects with private industry.
They are also involved in the acquisition of funding for prototype
building. In Karlsruhe, the TLB GmbH has nothing to do with the acqui-
sition of external funds. Nevertheless, they assist when cooperation part-
ners are sought for building prototypes. The same is true in Aachen,
were the acquisition of external funding is only a by-product in the
course of efforts to find licensees. In Berlin, the acquisition of external
funding is not one of the tasks of the PVA. Nevertheless, cooperation
contracts between the university and industrial firms are negotiated as
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by-product in the course of commercialisation efforts. Schillert (int.,
2003) argues that a general problem is that most of the inventions from
universities are in the rather premature phase of an idea. It is very diffi-
cult to sell anideaand if they can sell the ideain an early stage of devel-
opment the revenues are very low. Thus, further investments are re-
quired to develop the idea into a prototype or demo model. In this phase,
Provendis GmbH tries to find an industrial partner that develops the in-
vention further together with the university. In some cases, public fund-
ing is acquired for these kinds of collaborative projects. This kind of
acquisition of external funding is a means to an end, namely to further
develop the invention to increase the chances to sell a licence. The
situation is similar in Hamburg and Karlsruhe. Thus, it seems that re-
searchers’ and universities’ goal to attract external funding can be in
conflict with the primary goal of the PVAs, the licensing of patents.

The assignment of patent rights to the funding enterprise is common
practicein all cases, even after the abolishment of the UTP as interviews
with German professors suggest. The universities do simply not have the
capacity to control all external contacts and contracts. There are a lot of
problems with respect to the negotiation of royalty payments and alike.
In particular large enterprises refuse to pay an additional amount of
money for the invention.

Nevertheless, industry is highly interested in collaborative research. Re-
hberg (int., 2003) answered that industry is funding university research
because it is by far cheaper than in-house R&D. Furthermore, universi-
ties have human capital and competence that industry does not have. As
such, industry is partly dependent on university research.

In sum, the interview answers related to publications, patents and exter-
nal funding indicate that patent and publication are rather complemen-
tary. Patents are important to attract external funding. External funding
increases the budget in terms of scientific staff’* and equipment’ of the
researchers. Both aspects are likely to increase the chances to publish
and to get cited. To attract external funding in particular from industry is
therefore a vital part of the jobs of researchers at technical universities.
This responds indirectly to the academic reward system as well. Thus,
the academic and the commercia reward system are not redly in con-
flict, at least in the technical subjects.
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The abolishment of the university teachers’ privilege and the infrastructure

The profit distribution is similar in all four cases. The inventor gets 30%
of the gross revenue. The costs of patenting and commercialisation are
not deducted. That means the inventor does not bear any costs or risks,
This is mandatory in the new regulation governing employees’ inven-
tions. In Hamburg, Tutech GmbH and the university share the profits
after all costs are covered equally. At the technical university Hamburg-
Harburg the research group of the inventor receives the share of the uni-
versity. Similar arrangements are in place in Aachen, Karlsruhe and
Berlin. Thus, the department of the inventor receives the share of the
university as kind of additional external funding.

The general tenor of the respondents is that the abolishment is likely to
increase incentives of the researchers towards commercia exploitation
of research results.” It has to be differentiated between a small fraction
of researchers that were patent-active already before the abolishment of
the university teachers’ privilege and the vast majority of researchers
that were not active in commercial exploitation. The former researchers
are fighting against the new regulation and there incentives are likely to
decrease. The latter ones are likely to be motivated by the abolishment
of the university teachers” privilege (Schillert, int., 2003, Jung, int.,
2003, Rehberg, int., 2003). Thus, most of the respondents argue that the
balance between those with positive incentives and those with negative
incentives after the abolishment of the UTP is still positive.

The new German regulation is not only valid for scholars like the former
university teachers™ privilege but also for researchers who did not be-
come professors yet.” This is likely to vitaize technology transfer in
general (Poppenheger, int., 2003). It is also important to note that the
majority of the respondents had the opinion that it is mainly the im-
proved infrastructure for commercialisation and not solely the abolish-
ment of the university teachers™ privilege that increases incentives for
commercia exploitation (e.g., Kobek, int., 2003, Wegehaupt, int., 2003,
Poppenheger, int., 2003).

Basically all respondents attested that the infrastructure for patenting and
commercialisation of university research has improved alot in Germany
since the abolishment of the university teachers™ privilege. Kobek (int.,
2003) criticizes the obligation that the university has to pay 30% of gross
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revenue to the inventor. This regulation can be disadvantageous for the
university since the university has to bear the costs for patenting and
commercial exploitation and that there is a risk that the university and
the PVAs make losses whereas the researcher gains from commercial
exploitation. This could reduce the number of claims of inventions by
the university. Karl (int., 2003) notes that researchersin general are quite
conservative. A lot of researchers are smply not interested in commer-
cialisation issues.

Spin-offs and patent costs

Rehberg (int., 2004) argues that the spin-off phenomenon is overesti-
mated. The primary focus of commercialisation is licensing (Jung, int.,
2004, Rehberg, int., 2004). In those cases, where a start-up emanates
from the university, newly examined students and PhD students are most
prone to establish enterprises. In some cases, professors hold shares in
the enterprises. There are different initiatives that promote start-ups. The
public promotion programmes (e.g., EXIST) presume that the applicants
do not hold positions at the university (Karl, int., 2003).

The overall impression from the interviews is that the costs of patenting
are not particularly high. Every patent application requires a cost/benefit
analysis. The patent costs do not hinder from applying for a patent ac-
cording to the respondents. All four cases are supported by the support
programmes of the BMBF. This means they receive subsidies for estab-
lishing PV As and patent costs.

5.4.2 Issues from the Swedish interviews

The qualitative analysis of the interviews revealed a number of impor-
tant issues that are presented in this part of the paper. First, the relation
between publications, patents and external funding are addressed. Sec-
ond, the effects of the university teachers privilege and the infrastruc-
ture are analysed. Finally, the importance of start-ups and spin-offs is
shown. In general, the reader has to be aware of selection effects in
Sweden. In Germany, external funding and licensing seemsto be in con-
flict with each other. In Sweden, the TBS and holding companies have
no information about external funding and IPRs since the researcher has
full discretion about the use of her IPRs. Thus, the Swedish participants
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of the interview study do only possess information about patenting and
commercialisation in those cases where the scholars involve them.

Publications, patents and external funding

In general, publication is still the dominant means to disseminate re-
search results. But it seems that patents become more important as merit
even inside the university (Felix, int., 2004, Holm, int., 2004, Sjonell,
int., 2004). In addition patents are getting more important to attract ex-
ternal funding, in particular from industrial sources (Carlsten, int., 2004,
Varnestig, int., 2004). At Chalmers University of Technology, patents
have strategic importance to increase the value of the “trademark”
Chamers and to attract the best researchers and funding (Carlsten, int.,
2004, Felix, int., 2004). A number of respondents highlight that a rather
large share of researchers’ time is related to writing funding applications
and to attract funding. Thus, patents seem to increase in importance as
academic merit and as a signal about research competence that can be
used to acquire funding contracts.

The university teachers’ privilege and the infrastructure

As already mentioned, the UTP is a default rule. It is only valid in case
of missing contractual arrangements. A number of respondents claimed
that the discussion should focus more on the infrastructure for commer-
cialisation than the UTP (Hegg, int., 2004, Trolle, int., 2004, Sjonell,
int., 2004). Blomberg (int., 2004) argues that the supporting actors have
to provide professional offers to the researchers. This is in line with
Hegg (int., 2004) who claims that the question about an abolishment of
the UTP is basically the wrong or irrelevant question. Important for pat-
enting and commercialisation is capital and infrastructure. Wessman
(int., 2004) argues that it is not necessary to abolish the UTP sinceitisa
default rule. The actors can easily contract around the UTP. Supporting
actors in the infrastructure can provide support in terms of capital, ad-
vice or incubator services in return for ownership shares in patents or
enterprises. This is frequent practice. Most of the interviewees were of
the opinion that it is quite costly to apply for and in particular to keep a
patent and that this is a hinder for inventors to patent their inventions
(Blomberg, int., 2004, Carlsten, int., 2004, Felix, int., 2004, Wessman,
int., 2004, Ljunge, int., 2004, Hegg, int., 2004, Holm, int., 2004, Var-
nestig, int., 2004). Although Segerborg (int., 2004) thinks that the patent
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costs should not deter a researcher from applying for a patent when the
researcher is confident about the commercial potential. But in some re-
gions, there exist scholarships and other grants that can be applied for to
cover patent costs (e.g., in Gothenburg, Lund). Furthermore, the re-
searchers can transfer their rights to other actors that take over patenting
and commerciaisation (e.g., Forskarpatent i Syd, Acceleratorn, some
holding companies). Carlsten (int., 2004) emphasi ses the importance of a
diverse commercialisation infrastructure. There are a lot of different
ways to commercially exploit research results. There is no single optimal
way. §onell (int., 2004) argues that the UTP is not very relevant if the
supporting infrastructure works. The infrastructure is, therefore, the piv-
otal point with respect to patenting and commercialisation of research
results from universities. Segerborg (int., 2004) argues in favour of an
abolishment of the UTP since this would give incentives to the univer-
sity to demand support. She brings forward the argument that the univer-
sity itself should not build up infrastructure for commercialisation. The
university should contract out those services. The whole innovation sys-
tem would profit from that argues Segerborg. But as indicated by Felix
(int., 2004) and Holm (int., 2004) it is unlikely that the infrastructure is
able to generate profits. Another solution could be a national patent cen-
tre analogous to the German Max Planck patent office as proposed by
Varnestig (int., 2004). Hult (int., 2003) suggests a similar centralised
solution. Varnestig (int., 2004) argues that the investment in infrastruc-
ture for patenting and commercialisation seems to be profitable for the
state but not for the university.” He claims that the state profits through
increased employment and tax revenue. Revenue from licensing is
highly skewed. Most of the university patenting offices (Forskarpatent)
had to close down in Sweden because of low profitability. His proposal
of a central patent office for all universities could pool the risks of pat-
enting and licensing of university patents.

Spin-offs and start-ups

There are large selection effects in Sweden. In contrast to Germany,
were the researchers have to notify the university in case of an invention,
the researchers in Sweden can commercialise on their own. This means,
the supporting infrastructure in Sweden does not possess information
about all patenting and commercialisation efforts. An illustration is Var-
nestigs (int., 2004) statement that a large amount of patents come out of
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KTH but that those patents are rarely commercialised through KTHs
own infrastructure. Therefore, it is very difficult to make statements
about the number of patents, licenses or spin-offs. §onell (int., 2004)
claims that 5-10% of all commercialisation efforts are done through
start-ups. Forskarpatent i Syd in Lund is quite active in selling licenses
but until now there was not much of a financial backflow (Holm, int.,
2004, Trolle, int., 2004). Chalmers Technology Licensing in Gothenburg
is not really active anymore (Felix, int., 2004). A number of other re-
spondents indicate that it is very difficult to sell patents or licenses in
Sweden. One reason could be the rather small Swedish market. It seems
that the majority of commerciaisation efforts are directed towards the
establishment of new enterprises. Varnestig (int., 2004) clams that it is
difficult to earn money through patents and licenses. In recent years it
was quite easy to attract risk capital for start-ups. This can partly explain
the current trend of entrepreneurship. But it depends on the industry as
well. Blomberg (int., 2004) and Holm (int., 2004) indicate that to sell
patents or licenses is dominant in pharmaceuticals whereas a start-up is
more interesting in industries based on technology and engineering.
Holm (int., 2004) claims that the entry barriers are very high in the
pharmaceutical industry which decreases the chances of a start-up.
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“OThe structural factors will be included as control variablesin the survey that will be
conducted in the course of this project.

! From a methodological point of view, this chapter contains the qualitative analysis of
the interviews. In chapter 6, the cases are analysed by resorting to economic theory.

“2 About 82% of public R&D is spent in universities according to the European
Commission

(2001, p. 210).

“8 According to VINNOVA (2003, p. 13), this “ Swedish model” for techno-scientific
research goes back to the 1940s. The university is society’ s central research resource
because this is supposed to be the best way to connect research with education. Thisis
one of the reasons why Sweden has the highest share of R& D in relation to the GDPin
the OECD countries.

“ According to VINNOVA (2003b, p. 1), “during a 10-year period (1995-2005)
Swedish industry and the Swedish government are making a joint investment of Euro
550 million on research collaboration in 28 competence centres at 8 universities’. This
is about 1% of total annual R& D expenditures in Sweden. Industry pays about Euro 22
million/year, universities Euro 19 million/year, and VINNOV A and the Swedish
Energy Agency Euro 19 million/year. On average 11 companies participate in each
centre; 17 centres have applied for, or filed, 115 patents, 11 centres contributed to the
start of 22 new companies.

“® | n the competence centres, the parties involved (university institute, industrial
partners, VINNOVA, Swedish Energy Agency) negotiated different terms concerning
IPR. The university teachers” privilegeisonly valid if there are no contractual
agreements.

“6 External funding as share of total funding in 2000 (Jonsson & Sérlin 2002, p. 111):
Chalmers University of Technology, Gothenburg (72%), Stockholm School of
Economics (Handelshégskolan i Stockholm) (70%), Royal Institute of Technology,
Stockholm (KTH) (64%), Linkdping University (58%), Lund University (52%),
Swedish University of Agricultural Sciences (SLU) (51%), Uppsala University (48%),
Goteborg University (46%), Stockholm University (41%), and Umed University (39%).
4" About 44.9% of public R&D is spent at universities and about 7.1% of public R& D
is spent at technical universities (European Commission 2001, p. 130).

“8 The results for Max-Planck institutes and Fraunhofer institutes can be found in the
appendix.

“9 For more details, see SOU 1996:70 and Glanberg 2000.

* Thereisno “grace period” in Swedish and German patent laws. A publication
forecloses a patent application since it violates the novelty condition (see BMBF 2002).
*! The situation is different for public research institutes, such as Fraunhofer institutes
or Max-Planck institutes. In these cases, the research institutes already owned the
patent rights before the abolishment of the university teachers privilege. As aresult,
these public ingtitutes have been running their own technology transfer officesfor a
long time. Some of them, e.g., Garching Innovation, are quite successful (European
Commission 2001, p. 154).
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%2 The scholar can fully use the research results for publication after the submission of
the patent application.

%3 Science parks are important for the establishment of new enterprisesin general. They
promote academic spin-offs as well, but since this paper elaborates on patenting of
university research, the particular focusis on the university holding companies, the
technology bridging foundations, and the university. Science parks are in frequent
collaboration with the other public support actors, such as TBS and holding.

> |t is also important to mention that these organisations should not compete with
private organisations (RRV 2001, p. 39). That means in practice that public
organisations such as university holding companies or technology bridging foundations
should support collaboration with private industry unless there are private actors that
could replace their efforts. Thisis especially important when it comes to risk capital.

% The characteristics of the four Swedish universities can be found in the appendix.

% EXIST (“Existenzgriindungen aus Hochschulen”) started in 1997 as a competition
between different regional networks. It seeks “to improve the entrepreneurial culture at
higher-education institutions and to increase the number of companies started up from
academic establishments” (BMBF 2000, p. 4). At least three different actors from a
region had to collaborate, of which one actor had to be a higher education organisation.
From 109 proposals for regional networks, 5 winner regions were selected and
promoted with substantial financial resources. “Dresden exists’ in Dresden and
“KEIM" in Karlsruhe were honoured in 1999 by the EU as best thematic networks for
the promotion of start-ups and growth of innovative businesses.

*" In the InnoNet programme, small and medium-sized enterprises (SMES) engage in
collaborative research with research ingtitutes. The SMEs finance 20% of the R& D
expenditures of the research institute and receive the IPRs in the results. Thiskind of
collaborative research is quite effective since not only codified knowledge in the form
of patentsis transferred but also tacit knowledge, which seems to be especially
valuable when it comes to the application of research results. According to Belitz
(2003), 37% of the research organisations in the InnoNet

initiative were private research ingtitutes (e.g., An-Institute), about 33% universities,
and about 25% Fraunhofer institutes.

*8 Provendis GmbH is responsible for all universitiesin NRW. NRW has about 18
million inhabitants. TLB GmbH is responsible for all universitiesin Baden-
Wirttemberg. Baden-W irttemberg has about 10.5 million inhabitants. With respect to
patenting and commercial exploitation, ipal GmbH is responsible for FU Berlin,
Humboldt University Berlin, University of Applied Sciences Berlin, Technical
University Berlin, FHTW University of Applied Sciences Berlin. Berlin has about 3.4
million inhabitants. Tutech is responsible for all universitiesin Hamburg. Hamburg has
about 1.7 million inhabitants.

* The federal government subsidizes viaits ministry of education and research
(BMBF) the patenting costs of the PVAs. The BMBF pays 80% of the patenting costs
in 2002 and 2003. Furthermore, the BMBF changed its funding policy with regard to
technology transfer in that way that applications for research funding must include a
clause about what happens with the research results (commercialisation plan). In
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addition, a number of flanking initiatives have to be taken into account. One important
change in the administration of the universitiesis the move from cameralistic
accountancy (public service accounting) towards commercial accounting with the
introduction of a so-called “ Globalhaushalt” (global budget). This gives the universities
more autonomy to allocate the funds between the different departments inside the
university. Another legal changeis the reform of the employment law regarding
researchers at universities (Dienstrechtsreform). This reform opens the possibility for
universities to attract researchers through wages that rise above the base salary.
Previously, the base salary was fixed. The lowest wage for professors in Germany after
the reform is about 4,500 € a month (W3-Professors). The university to attract top-level
researchers can increase the wage above the base salary. Particularly at technical
universities, professors are frequently recruited from leadership positionsin private
industry.

€ The characteristics of the four German universities can be found in the appendix.

¢ One of the PVAs in the sample (Tutech GmbH) is fully owned by the university. One
PVA (ipa GmbH) is partly owned by a public bank that supports regional
development, the remaining shares are owned by the universities in the Bundesland.
Two PV As (Provendis GmbH and TLB GmbH) are partly owned by industrial
associations, by universities, and the State.

®2 This reflects the federal legislation in relation to the abolishment of the university
teachers’ privilege. It is also similar to the process of technology transfer at US
American universities as presented in Carlsson & Fridh (2002).

% Even if there exists alegal obligation for the researcher to submit an invention
disclosure, it is difficult to enforce this regulation. Evidence from the interviews in
Germany suggests that some researchers do not care about the new regulation. They
still negotiate external funding contracts that include clauses about IPR transfer. The
situation issimilar in the US, see Siegel et al. (1999). A huge bureaucracy would be
needed to check all contracts. The RWTH Aachen has up to 4,000 external industrial
funding contracts ayear.

% |n 2002 and 2003, the BMBF covered 80% of the patenting costs.

® According to Siegel et a. (1999), the role of patentsis frequently overstated. Many
firms acquire atechnology before it is patented. Furthermore, according to Thursby et
al. (2001, p. 71), “sponsored research is more likely to beincluded in alicense
agreement if the new technology is at an early stage of development or if the TTO
valuesit asimportant.” The interviews in Germany confirm this. This can also explain
the selection problems with respect to data collection in Sweden. This type of
technology transfer does not show up in statistics.

% The PVAsin Germany received start-up financing from the federal government but
they are expected to finance themselves in the medium-term since public subsidies will
cease.

" Thisis supported by other empirical studies aswell. According to Gering &
Schmoch (2003), a mgjor reason to seek patent protection for Fraunhofer institutesis to
attract research grants and contracts. Patents are regarded as a signal about the research
competence.
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% Most of the respondents do not regard the new regulation as a hinder for academic
publications. Usually, the researchers can publish even faster since the PV Aswork
quite fast with the patent applications.

 In the course of my PhD thesis, a survey of researcherswill be conducted. This can
give mgjor insightsin this respect.

" Thisisin line with the results of a survey at German universities by Meyer-Krahmer
& Schmoch (1998) who found out that a major motive for university researchersto co-
operate with industrial firmsis the acquisition of additional research funds.

™ In particular PhD students which can lead to joint publications and citations by PhD
students.

2 |n particular state-of-the-art equipment that can lead to higher quality of the scientific
results which, in turn, can lead to publications in renowned journals.

"8 Of course, this has to be seen with caution. | interviewed primarily the “university-
side” and the answers can be biased. The next step in this PhD project is a survey of
researchers. Thiswill enable a more balanced picture.

™ All researchers (even PhD students) regardless their career status are entitled to 30%
of the gross revenue. Before the abolishment of the university teachers’ privilege, only
scholars (Hochschullehrer) were entitled to the IPRs.

" Thisisin linewith empirical investigationsin Sweden. Reitberger (1983) evaluated
the public support by STU in the 1970s. The result was that one million SEK spent
resulted in 1.5 to 2 million SEK in terms of taxes and duties. But the distribution of
profits was highly skewed. Three successful projects (out of 2,000) have borne STU’s
total investmentsin the 1970s (see aso VINNOVA 2003).
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6 Comparison of incentive structures

This chapter analyses the empirical material from the interviews by re-
sorting to the theoretical framework presented in chapter 4. The first
section (6.1) analyses the impact of the structural factors in both coun-
tries. Section 6.2 compares the effects of the property rights regimes in
Sweden and Germany. It addresses, therefore, the primary research
guestion “What are the incentive effects of patent regimes in the univer-
sity?’. Section 6.3 analyses the effect that infrastructure has on agency
costs and transaction costs in both countries. It addresses the second re-
search question “What is the role of technology transfer offices?’. The
analyses provide factors that are important for technology transfer (6.4).

6.1 The impact of structural factors: the science system

The science system can have a high impact on patenting and commer-
cialisation activities. Particularly important are the academic reward
system and the funding situation. When we compare the science systems
of Sweden and Germany, a remarkable fact is that universities in both
countries seem to fulfil slightly different tasks. Universities in Sweden
conduct the magjor share of publicly funded R&D (82% of public R&D);
whereas in Germany, the role of the university is much more narrow
(52% of public R&D). Public research ingtitutes play a significant rolein
Germany. A significant share of application-oriented research is done in
ingtitutes, such as Fraunhofer ingtitutes. Universities in Germany seem to
be more focused on basic research. A consequence of this orientation
might be the substantially larger share of base funding. When we look at
table 5 in the appendix (10.3.3), we see that Max-Planck institutes are
heavily oriented towards basic research, receive the vast mgjority of
funding in terms of base funding and industry funding is very low. As a
consequence, the number of patent applications of Max Planck institutes
is rather low (see figure 4 in appendix 10.3.4). In contrast, the Fraun-
hofer institutes are primarily oriented towards applied research, receive
fairly limited resources from base funding and cover a quite large share
of their budget through industry funding. This results in very active pat-
enting behaviour. The universities are in between those extremes. Pat-
enting of university researchers increased since the 1970s. One reason is
the increasing total budget of universities but Gering & Schmoch (2003)
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claim that increasing emphasis by universities on the technological ex-
ploitation of research results has gained importance as well.

When we now compare universities in Sweden and Germany, it seems
that universities have different roles in both countries. Swedish universi-
ties have partly similar roles as non-university research institutes in
Germany. This becomes even more evident when we take into account
the competence centre programme in Sweden.”

Thus, qualitative evidence indicates that the structural factors, in par-
ticular the funding system and the organisation of the science system are
likely to have an impact on patenting of research results. When compar-
ing science systems one has to have in mind that a lot of statistical mis-
takes can distort the analysis. An illustrative example is the German An-
Institutes as compared to the Swedish competence centres. An-Institutes
are private or semi-public and not part of the university. Their perform-
ance will not show up in university statistics. In contrast, the national
competence centres in Sweden fulfil a similar function in the Swedish
science system but they are actually part of the university and their per-
formance data will show up in university statistics.

6.2 The impact of property rights regimes

In Sweden, the researchers own the whole bundle of property rights.
Especialy important is the disposal right and the residual right. That
means if Swedish scholars want to commercialise their results, they have
to bear the costs associated with patenting and commercialisation (not
the actual R&D costs that led to the invention) and receive the benefits
from their research results. As already mentioned, two incentive effects
have to be considered. First, the incentives of the researchers to engage
in commercialisation efforts. Second, the incentives of the university to
invest in exploitation infrastructure.

Incentives of the university in Sweden

In Sweden, the university owns not even a share of the bundle of prop-
erty rights, which means basically that the IPR regime provides no in-
centives to build up infrastructure for patenting and commercialisation.
Nevertheless, we see a flourishing commercialisation infrastructure
around most of the Swedish universities. This can primarily be explained
by the investments of the central government in infrastructure. The TBS
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and university holding companies received their initial funding not from
the university but from the state. But, the Swedish IPR regime puts the
responsibility for protecting IPRs in research results entirely on the re-
searcher.

A number of respondents argued in favour of an abolishment of the uni-
versity teachers’ privilege (UTP) because this would provide incentives
for the university to build up infrastructure and to be more active with
respect to patenting and commercia exploitation (Segerborg, int., 2004).
Varnestig (int., 2004) illustrates the problem with the hen and egg
metaphor. An abolishment of the UTP requires very good infrastructure
for commercialisation. But the development of a good infrastructure can
only be justified if the UTP is abolished. Basically al interviewees in
Sweden claimed that the commercialisation infrastructure is more im-
portant than the UTP.

Incentives of the researcher in Sweden

In the current situation the university has weak incentives to invest in
infrastructure for patenting and commercialisation. The residual right,
which is owned by the researcher, provides incentives to invest in the
resource. The question arises whether this incentive is strong enough for
university researchers. In this context it is important that the Swedish
UTP is a default rule (dispositive law). According to Craswell (1999, p.
13), “a default rule, by definition, leaves parties free to specify some
other rule to govern their relationship if they so choose’. Thus, the bun-
dle of property rights in research results includes even the freedom of
contract. Economic theory assumes that “since voluntary transactions
generally increase the welfare of all parties to the transaction, whenever
a promise is voluntary it could be argued that welfare will usualy be
increased if the promise is carried out” (ibid., p. 18). Local decision-
making based on contract law can be more efficient. As mentioned by
Faure & Skogh (2003, p. 148), “indeed, the civil law of many countries
is built on the premise that agreements reached in free contracting are
beneficial not only to the individuals but also to society”.

The researchers and other contract parties (e.g., industry, public funding
agencies, TTOs, universities) can easily contract around the UTP if it is
beneficial to the parties involved. Universities can actually abolish the
UTP in contractual negotiations with researchers. In our context it is
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important to note that contracts only increase welfare of the contract
parties. The university is not always party to the contract with respect to
patenting and commercial exploitation. Thus, it is possible that the uni-
versity actually bears some costs of commercialisation — for instance, if
researchers use university’s equipment for their private commercialisa-
tion purposes or if researchers neglect research and teaching since they
devote their time to commercialisation — without receiving the benefits
of commercialisation. As mentioned in the theoretical part of this paper,
those externalities have to be taken into account.

Since the researcher is the owner of the research results in Sweden, she
has full discretion about its use. If she expects awelfare gain by entering
an agreement with the university holding or other supporting actors then
she will probably do that. The researcher has different options:

1.  Publication of the research resultsin scientific journals
2. Surrender of patent rightsin return for funding
3. Exploitation of the invention.

Thefirst option is the primary objective of most researchers according to
a number of studies (e.g., Dasgupta & David 1994, Powell & Owen-
Smith 1998, Siegdl et al. 1999), since the academic reward system pri-
marily rewards publication in renowned journals. Thus, the academic
reward system provides strong incentives for publication. In case of no
patent application industry can exploit this type of knowledge for free as
apublic good.”’

The second option is to surrender the patent rights in return for funding.
The empirical findings suggest that this is common practice in both
countries. Thisis also in line with other empirical studies (Bercovitz et
al. 2001, Thursby et a. 2001, Schild 1999).” It seems that transaction
costs are rather low in this case. Researchers often have a number of
contacts to industrial enterprises and the frontiers of research are proba-
bly known by private firms that want to finance research. The acquisi-
tion of additional research funds is one of the major motives for univer-
sSity researchers to co-operate with industrial firms according to Meyer-
Krahmer & Schmoch (1998). Thus, researchers seem to have quite
strong incentives towards this option.
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The third option would be commercial exploitation. This can take differ-
ent forms. Empirical evidence from Sweden indicates that in the techni-
cal subjects and pharmaceuticals a patent is the starting point. Patents are
regarded as important by most of the respondents. The researcher has to
pay the costs of patenting and commercialisation. The patent can then be
sold or licensed or used as an asset in a start-up.

The interviews conducted in Sweden indicate that the infrastructure for
commercialisation often focuses on start-up or spin-off. Varnestig (int.,
2004) argues that one reason for that could be the negative experiences
to earn money with licenses in Sweden and the easiness to attract risk
capital for start-ups in the last years. §jonell (int., 2004) indicates that
the market for licenses in Sweden is rather small. The supporting infra-
structure is a decisive factor for the commercialisation decision as inter-
views with researchers imply. The researchers can negotiate contracts
with other agents. A frequent practice is that researchers surrender part
of their ownership in patents or the start-ups in return for financia sup-
port. One frequent condition for attracting seed and risk capital is that
patents or equity shares are transferred to the seed/risk capital company
(Segerborg, int., 2004, Wessman, int., 2004).

University teachers’ privilege as default rule and the problem of external-
ities in Sweden

The Swedish UTP has the advantage that if researchers want to patent
and commercialise they can involve other supportive actors to get re-
sources in terms of capital, guidance, and business competence. Compe-
tition between supporting actors can possibly increase the quality of the
services. But the market does not provide most of those services and
most of the actors in the supportive infrastructure are publicly financed.
It seems that commercialisation of university research is not profitable —
at least in the short and medium term — otherwise we would expect pri-
vate provision of those services necessary for patenting and commer-
cialisation. As developed in the theoretical part of this paper, one reason
could be the high transaction costs in terms of uncertainty and asset
specificity. Thiswill be discussed in section 6.3.

A central property of the Swedish UTP isthat it is a default rule (dispo-
sitive law). Swedish researchers own the residua right and the freedom
of contract. This opens the possibility for voluntary agreements. But the
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efficiency of voluntary agreements depends on externalities. Free con-
tracting is only beneficia to the whole society if all externalities are in-
ternalised. That means that all costs and benefits associated with the
commercialisation decision are taken into account by the scholar. Thisis
hardly the case in Sweden. The researcher does not bear all costs since
the R&D investments that led to the research result are paid by other
parties. These can be public or private sources. The source of funding
can determine the allocation of the residua right, for instance, if a firm
that finances research claims the patent right. But external effects matter
in this context. External effects occur if the profits from research (e.g.,
patents) are not internalized by the funding party or if the funding party
internalizes the benefits without having to pay all costs. In this context,
we have to distinguish between R& D costs and commercialisation costs.

R&D costs involve al costs that occur in the course of the “usual” re-
search endeavour. This includes the direct costs of the project and the
costs for research infrastructure (overhead costs). Overhead costs should
not be neglected since they usually range between 30 and 50% of the
project costs. Commercialisation costs include the subsequent costs that
can arise in the course of commercialisation, such as patenting costs,
costs of capital, costs of information, guidance etc. As written by Domelj
(1998, p 13), the major costs of commercialisation occur after the patent
application. The public discussion about the UTP focuses primarily on
the fact that the majority of the public R&D is paid by public sources
and that the whole society should benefit from research not only the in-
dividual researcher. Proponents of an abolishment of the UTP claim that
it is rather the university — representing the public - that should receive
the IPRs and profit from the R&D conducted at universities. But the
distinction between R&D and commercialisation costs is usually ne-
glected. This distinction is quite important since the interviews indicate
that most of the inventions from universities are in a rather premature
phase and need further development. Even those inventions that are al-
ready codified in the form of a patent need usually a lot of additional
resources (in terms of seed capital, risk capital, business competence,
guidance etc.) to be able to generate income for the party who owns it.
So, even if the IPRs in research results are transferred to the university,
the university has to invest heavily in those inventions until — if ever — it
becomes profitable. Experience from Stanford University indicates that a
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few “nuggets’ generate profits whereas the vast magority of
commercialisation projects does not even cover their costs. The
infrastructure can reduce the commercialisation costs only. The

following table 2 illustrates the externality argument.

Table 2 R&D costs, commercialisation costs, and the sources of funding
Who covers Who covers Who covers com- Who receives
R&D costs? overhead mercialisation commercialisation
costs? costs? benefits?
“typical” public Public financier Public financier UTP is valid (S): UTP is valid (S):

base funding w/o

IPR transfer

(mainly state)

(mainly state)

researcher decides
UTP not valid (D):
University decides

researcher decides
UTP not valid (D):
University decides

S: competence Financiers Financiers If industry exploits: If industry exploits:

centres (private and (private and firms in the firms in the
public) public) consortium consortium

D: non- Financiers Financiers If invention is If invention is

university (private and (private and licensed: licensee/ licensed: licensee

institutes (e.qg.,
FhG, Max-Planck)

public)

public)

institute

institute: royalty

“typical” industry

Private financier

University (and

If industry exploits:

If industry exploits:

funding with IPR (funding firm) financier the funding firm the funding firm,

transfer (depends depending on Uni: depends on

on type of the agreement) “bonus” for IPRs

external funding) Scholar: depends on
“bonus” for IPRs

Industrial in-house | Firm Firm Firm Firm

R&D

“Typical” public funding, for instance, in the form of base funding does
not involve transfer of 1PRs. This type of funding covers usualy R&D
costs and overhead costs. The UTP is usually valid. This is the typical
reference dituation where the scholar, in case of commercial
exploitation, has to bear al commercialisation costs and receives the
entire benefits. The scholar has the possibility to transfer her 1PRs to
other parties (e.g., TBS, university holding company, private firms).
This means, the residual right is transferred including the responsibility
to bear costs of commerciaisation and the possibility to receive the
profits. At the other end of the spectrum, we see industrial R&D inside
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private enterprises with own R&D departments. Those firms have to
cover al costs of R&D and in case of commercial exploitation they bear
all costs and receive the entire benefits. This case resembles an efficient
property rights regime where all externa effects are internalised. In be-
tween, mixed regimes are presented. Particularly interesting is “typical”
industrial funding. Thisis often a grey area according to Segerborg (int.,
2004). It depends on the agreement between researcher and financier
whether externalities distort the efficient alocation of resources. Par-
ticularly interesting is whether industrial financiers cover all R&D costs
including overhead costs. The university has to pay maintenance costs
for the infrastructure, e.g., machinery and equipment. If the private fin-
ancier pays for the R&D costs only, the university bears those overhead
costs. The effect is that the university subsidizes research that is proba-
bly commercialised by industry. Furthermore, the efficiency of this type
of funding depends on all agreements, including the university. Thus, it
depends whether funding firms have to pay a kind of “bonus’ to the in-
ventor and the university for the invention, thus internalising those costs.

As already mentioned, the researcher bears the entire responsibility of
commercialisation. The property rights regime in Sweden depends cru-
cially on transaction costs. If property rights are wrongly assigned and
transaction costs are too high to enable the resource “academic knowl-
edge’ to move to the party who values it the most, then commercialisa-
tion will not take place and the third mission will be neglected. But as
Trolle (int., 2004) speculates, Sweden has the UTP and at the same time
a quite strong record in academic start-ups, thus, transaction costs and
the UTP do not seem to be a hinder. The impact of infrastructure will be
analysed in 6.3.2.

In Germany, the new regulation regarding employees” inventions abol-
ishes the UTP. The bundle of property rights in research results changed
content and ownership. It is now the university that holds the disposal
right and the residua right. The freedom of contract with respect to
technology transfer is transferred to the university aswell.

Incentives of the university in Germany

In general, the residual right provides incentives to the university to es-
tablish commercialisation infrastructure. All researchers are obliged to
submit an invention disclosure to the university. The university has the
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right to claim the inventions. Thus, the commercialisation infrastructure
should receive all university inventions. But most of the universities
have an obligation to contract with “their” PVA.” They cannot use alter-
native actors, e.g., the patent offices of Fraunhofer society or Max-
Planck society. According to BMBF (2001), this should ensure more
economic work of the agencies. Please note that the supporting infra-
structure in Germany is primarily financed by public sources but the
PV As are expected to finance themselves in the medium term.

The residual right of the university is limited since the inventor receives
30% of the gross revenue. Some respondents claim that the compulsory
compensation to the inventor reduces university’s incentives to engage
in commercia exploitation because it means that the university can
make losses whereas the researcher can only gain by commercialisation
(Kobek, int., 2003). This puts a lot of emphasis on the infrastructure to
select inventions. Fleuchaus and Braitmayer (2002, p. 655) indicate that
the university has to generate proceeds of at least 43,000 € to avoid a
loss since a patent application can easily cost 30,000 €.

Incentives of the researcher in Germany

The researcher receives 30% of the gross revenue in case of successful
commercialisation. The costs of patenting and commercial exploitation
are not deducted. This means that, in case of successful commercialisa-
tion, the researcher receives a quite generous compensation without
bearing any costs or risks. The interviews in Germany indicate that we
have to distinguish between two groups of researchers. For those re-
searchers, who were previously commercialising their inventions on
their own, the new regulation is likely to decrease their incentives to
submit an invention disclosure. For those researchers who were not en-
gaged in commercialisation efforts, the new regulation is likely to in-
crease the incentives to submit an invention disclosure to the university.

The problem of externalities and enforcement in Germany

As dready mentioned, it is now the university that holds the residual
right and the freedom of contract with respect to IPRs in research results.
That means the current practice that researchers surrender IPRs in re-
search results in return for funding is not legal anymore. The university
should be involved in those negotiations. With respect to table 2, this
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means that the university will try to take part in those negotiations —
even if it will be difficult for the university to control all contracts be-
tween scholars and firms. Universities will try to get all R&D costs (in-
cluding overhead costs) covered, thus making the funding firm internal-
ising all costs. At the same time, universities try to receive a share of the
commercialisation benefits from the firms. Recently, standard form con-
tracts for contract research and collaborative research (known as “Ber-
liner Vertrage”) were developed.®

In general, the new regulation could mean higher costs for private finan-
ciers of research. It depends on the possibilities of universities to negoti-
ate with industry and the elasticity of demand of the funding firms
whether thiswill lead to reduced demand of contract research. But as the
interviews in Germany indicate, the enforcement of the regulation is
rather difficult. It seems to be difficult to hinder a researcher — in par-
ticular those that hold lifelong tenure — from entering an agreement with
private industry. Empirical evidence from the US points in the same di-
rection (Siegel et al 1999).

In generdl, it is likely that the assignment of property rights to the uni-
versity decreases transaction costs. The process of commerciaisation is
prescribed by law. This reduces uncertainty for the researchers. Since the
researchers have no discretion, the responsibility for commercialisation
is transferred to the actors in the infrastructure, in particular the PVAS.
Whether the infrastructure in Germany is able to reduce agency and
transaction costsis analysed in 6.3.1.

The comparison of Germany and Sweden shows that the assignment of
property rights in research results determines the incentives of research-
ers and universities to commercially exploit research results and to in-
vest in infrastructure for patenting and commercialisation. In Sweden,
the researchers own the freedom of contract, which leads to a diversity
of transfer channels and approaches. But since transaction costs — in
particular uncertainty and asset specificity — are very high, we cannot
expect a market provision through private actors of those services neces-
sary for patenting and commercialisation. This can explain why the vast
majority of infrastructure is publicly financed. In Germany, there is not
much variety with respect to transfer options. Universities have long-
term contracts with “their” PVA. Private provision of transfer servicesis
absent — possibly because of high transaction costs.
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Infrastructure for patenting and commercialisation seems to be a deci-
sive factor in both countries. We have to have in mind that the reward
for the third mission is affected by property rights and infrastructure. In
Germany, the property rights regime decreases incentives of those schol-
ars who were previousy commercialising on their own. But the new
regime provides incentives to researchers who were not actively in-
volved in commercialisation before. Compensation in case of commer-
cialisation is quite generous which can reduce the incentives of universi-
tiesPVAs to engage in commercialisation efforts. For both groups, in-
centives for the third mission depend on the success of the PVASs in
commercialising research results. In Sweden, the actors in the infra-
structure have to raise awareness and attract inventors to engage in pat-
enting and commercialisation efforts.

6.3 The impact of the supporting infrastructure

In a world with transaction costs the assignment of property rights mat-
ters. The previous analysis has shown that infrastructure is a decisive
factor that impacts on the incentives to patent university research results
in both countries. This section analyses whether the infrastructure in
Germany and Sweden is able to reduce transaction costs. If actorsin the
supporting infrastructure are not able to reduce the transaction costs of
patenting and commercialisation, the expected reward for the third mis-
sion will be low in comparison to the other two missions. This affects
the agency costs as well, since the outcome of the third mission has an
impact on the allocation of time and effort of the researcher. High trans-
action costs of patenting and commercialisation reduce the reward for
the third mission, which reduce the incentives of scholars to put effort
into third mission activities.

6.3.1 Does the infrastructure in Germany reduce transaction
costs?

In general, the development of infrastructure — in particular the estab-
lishment of patent and exploitation agencies — has a number of advan-
tages that decrease transaction costs. At the same time the single focus
of PVAs on royalty neglects external funding and increases the agency
costs. The arguments are developed in turn.
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Centralized PV As reduce uncertainty through pooling of risks
Centralized PV As ensure the returns of specific investments
PV Asfocus on royalty only and increase agency costs.

. Every Bundesland has its own PV A that is responsible for a num-
ber of universities. This centralized organisation decreases uncer-
tainty that is an important market factor and determinant of trans-
action costs according to Williamson (1985). As shown above,
commerciaisation of university research is a highly uncertain
process. Only a minority of inventions from universities will ever
generate profits. Without means to reduce transaction costs (in
particular uncertainty), the expected value of efforts associated
with the third mission is very low. Thus, researchers would have an
incentive to simply neglect commercialisation since the rewards
for the other missions are higher.®* One finding of the interview
study was that only a small fraction of university researchers con-
siders commercialisation. Even if the university owns the IPRs,
they are still dependent on “input” from the scholars in the form of
invention disclosures. With respect to uncertainty, the PVAS in
Germany decrease transaction costs since centralized PVAs have a
kind of insurance function since they actually pool the risks associ-
ated with a large number of inventions in each Bundesland. This
increases the expected value of the third mission since it increases
the probabilities to get inventions that generate profits. In addition,
centralized organisation of commercialisation efforts increases also
the profitability of the PVA since economies of scale are likely to
occur.

. Transaction costs in terms of asset specificity have to be taken into
account as well. Commercialisation of university research requires
specific competence and knowledge as the interviews indicate. The
costs of commercialisation infrastructure are quite high and only a
large number of commercialisation projects can justify specific in-
vestments in those “dedicated assets’ in Williamson's sense. Uni-
versities have usually long-term contracts, sometimes even an ob-
ligation to contract with their specific PVA. This safeguards the
enforcement of returns on transaction specific investments for the
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PVA. Thus, since PVAs are in a kind of monopoly position they
have incentives to build up infrastructure.

3. But as the interviews in Germany suggest, this monopoly position
comes at a cost as well. The entire focus on commercialisation by
most of the PV As increases actually the agency costs. A number of
respondents highlighted the importance of the trade-off between
royalty income and external private funding. In case of high exter-
nal private funding, the demands on the funding enterprise with re-
spect to royalties can be lower (Wegehaupt, int., 2003).%? Basically
all respondents uttered the importance of acquisition of external
funds for the researchers and the university. Thisisin line with the
findings from Bercovitz et a (2001, p. 31), “faculty, particularly
those in materials sciences, engineering and/or agricultural sci-
ences, are reported to be accepting of this trade-off valuing imme-
diate support of ongoing research (and importantly, the funding of
graduate students) over licensing returns.” Bercovitz et a (2001)
identify organisational structure as a possible hinder for this trade-
off. According to Bercovitz et a (2001), organisational variables
affect the relative productivity of university technology and li-
censing operations.

Thus, it seems that the trade-off between externa funding and royalty
income could hinder commercialisation of research results in Germany.
The remaining part of this section will, therefore, focus on this issue.

Empirical evidence suggests that with a matrix organisation leveraging
(the trade-off between royalty rate/licensing fees and sponsored research
dollars) will be greatest but that the reward system does not support this
in some cases (Bercovitz et al 2001). When we look at the German
cases, Tutech GmbH in Hamburg comes pretty close to a matrix organi-
sation. Tutech incorporates the patent and exploitation agency, a contract
research unit, incubator services, and it promotes spin-offs and start-ups.
As such, all revenues generated through the different activities flow to
Tutech regardless whether it is royalty income generated through the
PV A or income from research funding through its contract research unit.
Most of the externally-funded research projects from industry are man-
aged by Tutech GmbH. Tutech receives about 10% of the research grant
as overhead. As such, Tutech has a vital interest in the acquisition of
external funds. In contrast, the recently founded PVAs ipa GmbH and
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Provendis GmbH regard themselves as pure business enterprises (Jung,
int., 2003, Schillert, int., 2003). In Berlin, contacts to other supporting
agents, such as venture capitalists, are only provided if the PVA profits
from it (Jung, int., 2003). It has no interest in other types of incomes that
can be generated for the university through commercialisation of re-
search results. That means universities that have a densely integrated
network with respect to technology transfer are likely to have advantages
in attracting private external funding and alike.

In other words, the service contracts that rule the relation between the
PVA and the university are important. If the rewards of the PVA depend
solely on royalty income, the PVA will focus on licensing only and not
on other goals such as the acquisition of external funding. According to
Rehberg (int., 2003), the integration and linkages between the different
activities at Tutech GmbH is the only way that makes the PVA cost
neutral for the university. Furthermore, the PVAs have high pressure to
refinance themselves in the medium term. The major goal of most PVAs
isto sell licences to generate royalty income.

Important factors that are likely to have impact on the strategies of PVAs
are ownership and membership in different boards of directors.® A num-
ber of cross-overs can be identified in the different regions. A problem
with respect to agency costs can occur if the PVA focuses entirely on
royalty whereas the primary commercialisation strategy of the researcher
is through industrial collaboration. If the commercialisation infrastruc-
ture — in particular the PVA - is not able to mediate between the partly
conflicting modes of transfer, it is likely that researchers avoid submit-
ting invention disclosures and simply neglecting the third mission. This
is possible because universities do not have the capacity to fully control
their researchers. The costs of control are too high for the university.

Commercialisation infrastructure has an impact on transaction costs and
agency costs. PV As that focus on patenting and commercialisation only
disturb researchers’ incentive to attract externa private funding, which
has an impact on research output. The one-sided focus of some PVAS
decreases their acceptance as interviews with researchers indicate. Since
most of the universities cannot screen all contracts with private industry,
the enforcement of the obligation of the researchers to notify the univer-
sity about inventions is very difficult.®* This shows one more time that
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the researchers have informational advantages against the university that
isvery typical for a principal-agent problem.

With respect to transaction costs it depends on the ability of the PVA to
commercialise research results. As mentioned by Bercovitz et a (2001),
institutional history seemsto play an important role for technology trans-
fer. History matters and it seems that the ability of the technology trans-
fer network to deal with the different incentive conflictsis further devel-
oped in older or more developed networks. TLB GmbH emanated from a
project launched in 1987. Tutech GmbH was established in 1992. Prov-
endis GmbH and ipal GmbH were established in 2001 and are still in a
very early phase of development. The main strategy of commercialisa-
tion isto sell patents or licenses. The PVAs in the sample are rather cau-
tious with respect to start-ups.

In sum, the infrastructure for patenting and commercialisation of univer-
sity research in Germany faces a trade-off between transaction costs and
agency costs. PVASs decrease transaction costs with respect to uncer-
tainty since they pool the risks of a number of different universities. A
central PVA has greater chances to achieve economies of scale than a
local one. In addition, the monopoly position of each PVA in each
Bundesland (through obligation to contract by the universities) decreases
transaction costs since it reduces the risk of opportunism and enforces
the returns on transaction specific investments of the PVA. Thus, the
central PVA has a quite strong position and has incentives to patent and
commercialise for the universities. But the entire focus on royalty in-
come from licensing by most of the PVAs can cause conflicts. PVAs
neglect the acquisition of external funding as an important goal of re-
searcher and university.

6.3.2 Does the infrastructure in Sweden reduce transaction costs?

In Germany, the actors in the supporting infrastructure are responsible
for commercialisation. In Sweden, the researcher bears this responsibil-
ity. Other actors are only involved if the researcher enters a voluntary
agreement with them. As already mentioned, property rights regimes in
universities affect the incentives of the researchers to commercialise and
of the university (or other supporting actors) to invest in commercialisa-
tion infrastructure. Researchers in Sweden are likely to involve support-
ing actors only if they expect a gain from this — as compared to using
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other actors or not commercialising at all. As already shown, the fre-
guent practice to surrender IPRs in research results in return for private
external funding entails rather low transaction costs for the researcher,
which makes this an attractive option.

In those regions with a well-developed infrastructure, researchers seem
to be keener on collaborating with supporting agents. The researcher is
only collaborating with other agents in case of expected benefits. The
supporting actors have to offer good conditions to the scholars. Other-
wise the researchers would not collaborate. Some respondents raised the
issue that the possible abolishment of the UTP is the wrong question. It
is rather the infrastructure that has to be developed so that those sup-
porting actors can make reasonable offers to the researchers (e.g., Blom-
berg, int., 2004).

The interviews indicate that good practice in support covers competence
and knowledge and, of course, financial resources. Financial resources
are needed for the patenting process, for recruiting competent staff in the
supporting infrastructure, for investments in start-ups (pre-seed capital,
seed capital, risk capital). With respect to the theoretical framework used
in this paper, the financial resources required for patenting and commer-
cialisation are invested in specific assets. TTOs and organisations like
Forskarpatent need dedicated assets in the form of a specialised organi-
sation and human assets since the whole process of patenting and com-
mercialisation requires well-trained personnel with business competence
and an understanding of academia. But those specific investments are
only taking place if the returns can be safeguarded. In a regime with
UTP, asin Sweden, thisis difficult to achieve. Thus, even if universities
invest in infrastructure for patenting and commercialisation, it is not
assured that those investments can be covered by future profits, since the
researchers do not have to use the services of the actors in the infra-
structure. Thus, incentives for investing in specific assets are weak in the
first place.

In general, the analysis of infrastructure in Sweden remains inconclu-
sive. There is a lot of regional differentiation. It seems that the infra-
structures for patenting and commercialisation of university research in
Lund and around Chalmers University of Technology work quite well.
This is reflected by Carlsten’s statement (int., 2004) who claims that
Chamers' infrastructure is so well developed that they could handle the
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commercialisation process in case of an abolishment of the UTP. In
Lund, Holm (int., 2004) was not so optimistic. He regards the infra-
structure for commerciaisation in Lund to be well developed, but not
sufficient for dealing will all university inventions. In Linkoping, Ljunge
(int., 2003) and Segerborg (int., 2004) claim that the collaboration be-
tween the different supporting actors works quite well. Nevertheless,
Ljunge argues that the infrastructure is not able to handle all inventions
from the university. In Stockholm, the infrastructure seems to be more
scattered and | ess integrated.

In relation to the theoretical argumentation of this paper, a number of
factors that impact on transaction costs and agency costs have to be con-
Sidered:

Uncertainty is evident as in the German case. The researchers them-
selves can reduce uncertainty by selling their results to industry. The
guestion is whether the infrastructure in Sweden is able to reduce un-
certainty and thus, transaction costs.

The current organisation of patenting and commercialisation has a num-
ber of properties:

1. Variety of approaches
2. Loca organisation
3.  Agency costs.

1. The analysis of infrastructure for patenting and commercialisation
of university research in Sweden has shown a variety of different
actors and transfer channels. Local organisation has the advantage
that it increases the adjustment to local circumstances and needs.
TBS have very different roles in the different regions. But there is
no real market solution. All actors receive public funding.

2. Every university has its own approach to patenting and
commercialisation. The advantage in terms of adjustment to local
needs comes at the cost of small-scale organisations. Uncertainty
with respect to patenting and commercialisation is very high, re-
flected by a skewed distribution of royalty income. It is unlikely
that the local infrastructure in Sweden is able to pool the risks as-
sociated with the patenting and commercialisation of university in-
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ventions and to increase the expected value of the third mission.
The commercial failure of most Swedish university patenting of-
fices (Forskarpatent) indicates that there seems to be a lack of
critical mass with respect to university inventions on the regional
level. This means aso that the local organisation is not likely to
achieve economies of scale. But this is, of course, related to the
UTP and the fact that scholars in Sweden do not have to involve
the local organisations. Nevertheless, the success of some transfer
organisations shows that it is possible to establish organisations
that promote start-ups. It seems that in the case of start-ups, the
supporting actors are able to ensure returns of investments in spe-
cific assets (through transfer of ownership in patents or enter-
prises). The organisation of support of start-ups can be organised
on a small scale basis, as contrasted to patenting and licensing of
university inventions. In al regions studied, there are well-devel-
oped structures for support of start-ups in the form of incubator
services, and often even seed and risk capital. As Varnestig (int.,
2004) claims, it seemsto be easier to increase economic value with
start-ups in contrast to patenting and licensing. Uncertainty seems
to be lower. Another reason why the Swedish supporting actors fo-
cus primarily on start-ups could be the tendency that licenses (or
options) are frequently assigned to industrial enterprises even be-
fore a technology is patented.®> As mentioned by Thursby et al.
(2001, p. 71), those licensing agreements frequently involve addi-
tional industrial external funding for the researchers. This type of
technology transfer happens far away from the supporting infra-
structure because of the UTP.

. The current organisation of technology transfer in combination
with the UTP avoids conflicts between external funding and roy-
alty income. This is related to the freedom of contract. Licensing
and funding contracts are negotiated without the supporting infra-
structure and without the university. In a lot of cases, it is likely
that conflicts are avoided because the researcher smply publishes
without taking into account the third mission. Whether this is effi-
cient depends on the externalities as shown in the previous section.
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6.4 Factors that are important for technology transfer

The whole phenomenon of patenting and commercialisation of univer-
sity research should be viewed with caution. This type of technology
transfer is often regarded as a kind of panacea to solve two broader eco-
nomic problems. First, technology transfer can lead to economic and
employment growth. Second, it can generate income to universities, re-
searchers, and the state. This requires some clarification. No one really
doubts that university research had an impact on economic development
in the past. But to generate income from university research is a highly
risky business. Transaction costs in terms of uncertainty and asset speci-
ficity are particularly high which precludes market provision. The infra-
structure in Sweden and Germany is primarily financed by public
sources. This indicates that patenting and commercialisation of univer-
Sity research is not profitable for the university in the short and medium
term. But this does not mean that it could not be profitable for the state
in terms of generated employment, taxes, duties and alike as other stud-
iesindicate (Reitberger 1983).

Nevertheless, the analysis of patenting and commercialisation of re-
search results from universities in Sweden and Germany revealed a
number of factors that are important for technology transfer in general.

Three broader factors are important. These can be summarized under the
headings structural factors, the IPR regime, and supportive factors.

1. Structural factors have to be acknowledged. The organisation of
the whole science system impacts on technology transfer in gen-
eral. Competence centres in Sweden and An-Institutes in Germany
generate different incentives to patent and commerciaise than
“traditional” institutes that conduct primarily basic research funded
by public base funds.

2. Property rightsin research results are an important issue. The situa-
tion in Germany actually blocks commercialisation options for re-
searchers. In Sweden, university and researcher can abolish the
UTP by contract. In practice, the university scholars rarely own
their IPRs since a number of financiers require the university and
the researchers to contract around the UTP (e.g., EU, Mistra, VIN-
NOVA). Thus, it is frequently contracted around the university
teachers' privilege in Sweden. Further, the property rights regime
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does not only provide incentives to researchers but to the univer-
sity as well. In Sweden, the property rights regime provides weak
incentives to universities to invest in commercia exploitation since
they cannot reap the benefits. In contrast, German universities and
the PVAs have incentives to invest in infrastructure. With respect
to patents, patents become important as indicator for research out-
put. Patents can be included as assessment criteria for positions in
academia. Financiers of research at universities can actually steer
this by acknowledging patents as merits.

. Supportive factors in the form of infrastructure for patenting and
commercialisation of results from university research are decisive.
A centralized organisation of technology transfer is likely to reduce
transaction costs associated with commercialisation of university
research. In particular uncertainty has to be considered and a cen-
tralized organisation is able to pool the risks of failure associated
with a large number of inventions. A centralized organisation in-
creases the incentives of TTOs and alike to invest in specific assets
needed to commercialise research results. Without UTP — as in
Germany — the PVAs receive al invention disclosures from their
partner universities. This increases the chances of the PVAsto re-
finance themselves and to cover their investments. But even in
Sweden — with UTP — a centralized organisation could decrease
uncertainty and transaction costs. This could make it attractive to
researchers to engage voluntarily in contracts with the TTO. A
large number of contracts with researchers would increase the
chances that the TTO receives the returns from their specific in-
vestments in infrastructure. Furthermore, infrastructure that is or-
ganised in amatrix organisation is likely to decrease incentive con-
flicts and agency costs. This enables cross-overs and links the dif-
ferent supportive actors, such as PVA, contract research unit, incu-
bators, seed capitalists etc.
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® A similar approach exists in Germany with the so-called “An-Institutes’. Those
institutes are independent bodies at universities. They are completely private or semi-
public. They perform application-oriented research and depend almost entirely on
private and public research contracts. The model of the An-Institutes is comparable to
that of Fraunhofer institutes.

" A public good is characterized by non-rivalry and non-excludability. In the past,
global knowledge spillovers of public research were limited since the research results
were usually published in the national language only. Increasing dissemination of
results in English and increasing personal mobility of researchers and industry makes
knowledge a global public good. Since university research is assumed to have a high
impact on national competitiveness, most countries try to privatise university research
results. A different approach would be to acknowledge the public good character of
university research and provide global or supra-national funding of public research.
One movein that direction is the planned introduction of the European Research
Council (ERC) that should finance basic research in the European Union.

"8 University researchers and other parties, for instances financiers, like private
enterprises or foundations, can easily contract around the university teacher privilege.
They can draft contracts that make research grants and funds dependent on the transfer
of intellectual property rights. Schild (1999, p. 95) in a study about patenting at
Linkdping University shows that only 23 out of 99 patents are owned by individuals,
whereas 59 patents are owned by firms. In the competence centresin Sweden, the
researchers that participate have to surrender their ownership rights. Own empirical
evidence from interviewsin Sweden and Germany confirms this.

™ Ownership of the PVA isimportant in this context.

8 The “Berliner Vertrage” isaframework for research funding contracts with respect
to IPRs. It was developed by aworking group consisting of a number of large
enterprises, the universitiesin Berlin and ipal GmbH. In case of contract research, the
funding enterprise receives the IPRs and has to bear all costs. The university and the
funding firm together apply for patent protection. The university receives the research
costs and 2,500 € per patent and further paymentsin case of successful
commercialisation. The inventors receive compensation in accordance with legal
obligations (that means 30% of gross revenue). The “Berliner Vertrége” can act asa
kind of model or frame for research contracts at other universities as well.

8 Please note that the reward of each activity depends on its relative costs and benefits.
The productivity of each task isimportant in this context.

8 |n general, university research is quite cheap for the industrial firmsin Germany
since the universities usually do not calculate on afull cost basis. Firms pay frequently
only the R& D costs. Thus, overhead costs and infrastructure are usually not covered in
contract research agreements. Wegehaupt (int., 2003) mentions that the demandsin
terms of royalty can be lower if the firm paid more than the R&D costs.

8 | nstitutions and incentives are also important from a network perspective. A number
of different public promotion programmes exist in relation to commercialisation of
university research, spin-offs, special programmes for small and medium-sized
enterprises and so on. Knowledge about these sources of information and resourcesis
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important for the success of technology transfer and commercial development. It is
therefore interesting to have alook at the linkages of the PV Asto other supporting
agents. In case of Aachen, the responsible PV A Provendis GmbH is owned by Zenit
GmbH. Zenit is responsible for alarge array of public promotion programmes.® In
Berlin, ipal GmbH is the daughter of Investitionsbank Berlin, whichin turnis
responsible for most of the public promotion programmes in Berlin. In Aachen and
Berlin the mother companies of the PV As are both responsible for public promotion
programmes. Thus, it seems that access to the public promotion programmesis
provided by the PVAs. It is also important to look at the linkages to other supportive
actors such as business incubators, seed and risk capitaists and alike. In Hamburg, the
Tutech GmbH incorporates a business incubator as well. Furthermore, Tutech provides
services regarding contract research and promotion of spin-offs. One particular
characteristic of Tutech isthat it provides awhole range of supportive servicesin-
house. In Karlsruhe, founders of enterprises are embedded in the KEIM network and
there is access to business incubator services (Technologiefabrik).

8 Wegehaupt (int., 2003) claims that RWTH Aachen has up to 4,000 industrial funding
projects per year, which makes a screening of every single project with respect to IPRs
impossible.

& See Thursby et al. (2001) for asimilar argument.
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7 Conclusion and policy implications

This paper assessed the impact of patent regulation in universities in
Germany and Sweden on the incentives to patent research results. In
particular, two broader research questions were addressed. 1. What are
the incentive effects of patent regimes in the university? 2. What is the
role of technology transfer offices?

In general, patent rights regimes in universities are very important. They
can provide incentives to researchers and the university to invest in
commercia exploitation.

In Sweden, the scholars own the research results. The university teach-
ers privilege is a default rule, which means it is only valid in case of
missing contractual agreements. In reality, the researchers rarely own
their research results since a lot of funding organisations require that the
UTP is contracted around in their projects. It is a frequent practice that
patent rights are surrendered in return for funding. In general, the free-
dom of contract that Swedish researchers enjoy opens for voluntary
agreements with funding agencies, firms, supportive actors (TBS, uni-
versity holding company, venture capitalists etc.). Voluntary agreements
are only beneficial to society if al externdities are internalised in those
agreements. External effects can occur if the profits from research are
not internalised by the funding party or if funding enterprises internalise
the benefits from public research without having to pay all costs (e.g.,
overhead costs). In this context, it was distinguished between R&D costs
and commercialisation costs. This distinction is quite important since the
interviews indicate that most of the inventions from universities are in a
rather premature phase and need further development. So, even if the
IPRs in research results are transferred to the university, the university
has to invest heavily in those inventions until — if ever — it becomes
profitable. The infrastructure can reduce the commercialisation costs
only. The current property rights regime provides weak incentives to
universitiesto invest in commercialisation infrastructure.

With respect to the role of technology transfer offices in Sweden, there
isalot of regiona differentiation. In general, supportive actors such as
TBS or university holding company are only involved if they can offer
conditions that are favourable to the researchers, otherwise the research-
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ers simply neglect the public infrastructure. The local and regional or-
ganisation of transfer infrastructure in Sweden is not able to reduce the
transaction costs of technology transfer since the small scale organisa-
tions cannot pool the commercial risks associated with the patenting and
commercialisation of university inventions. This is especially important
with respect to patenting and licensing of university inventions. They
cannot achieve economies of scale. Nevertheless, the local organisation
iswell adjusted to local circumstances which seems to be particular im-
portant with respect to the promotion of start-ups. There exists well de-
veloped infrastructure in the form of incubators, business advice and
guidance, sometimes even seed and risk capital in all regions studied.

In Germany, the university owns the IPRs in research results. This pro-
vides incentives to universities to invest in commercial exploitation.
Technology transfer is rather centralized in Germany with (mostly) in-
dependent patent and exploitation agencies. This is likely to reduce un-
certainty and transaction costs through a pooling of the commercial risks
associated with the patenting and commercialisation of a large number
of university inventions. The centralized organisation is likely to achieve
economies of scale. The PVAs have service contracts, often even an
obligation to contract, with the different universities in the Bundesland
(federal state). The compensation to researchers in case of commercial
exploitation is quite generous. But whether this provides incentives to
researchers to submit their invention disclosures to the university and the
PVA is not sure since some PV As focus entirely on royalty income and
neglect the other major objective of both university and researchers,
namely the acquisition of external funding. It is difficult to strictly en-
force the new IPR regulation since the university has not the capacity to
control all contracts the researchers negotiate with other parties, such as
private firms,

Some lessons for economic policy can be drawn. In general, two things
have to be done to increase the commercial output of university research.
First, the agency costs inside the university have to be reduced. This
means the reward structures have to be more balanced rewarding not
only research but also transfer activities. One direct instrument to in-
crease the rewards of transfer is to recognize patents as merit with re-
spect to appointments of professorships and research positions. The ac-
quisition of research funding is a vital part of a researcher’s job, thus,
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private and public funding agencies could foster commercial orientation
by introducing patents as assessment criteria besides publications. Fur-
thermore, the transaction costs of patenting and commercialisation have
to be reduced. Commercialisation of university research is a highly un-
certain business. Uncertainty is a major factor responsible for high trans-
action costs. There are not just information asymmetries — meaning that
one party has more knowledge and information than other parties — but
real uncertainty with respect to the outcomes of transfer activities. This,
of course, impacts on the rewards for the third mission and on the trade-
off between the different activities inside universities. Infrastructure for
patenting and commercialisation is the pivotal element. A well-working
infrastructure decreases transaction costs and provides incentives to en-
gage in the third mission.

In Sweden, an abolishment of the UTP would require heavy investments
in infrastructure. The analysis of commercialisation infrastructure
showed that the current organisation is quite well developed but unlikely
to be able to handle all university inventions in case of an abolishment.
A transfer of the IPRs in research results to the universities would pro-
vide incentives to them to invest in infrastructure. But the high uncer-
tainty associated with commercialisation of university inventions and the
required high specific investments in infrastructure makes a decentral-
ized organisation less promising. A centralised patenting and licensing
office could pool the risks and lower the transaction costs of technology
transfer. Good examples in this context are the central patent and li-
censing offices of Fraunhofer Society and Max-Planck Society in Ger-
many. On the other hand, without abolishment of the UTP, selection
effects can occur. That means there is a risk that the “good” inventions
are commercialised by other means whereas the mediocre inventions end
up in the public technology transfer offices. With respect to academic
start-ups, it seems that the current local infrastructure is quite well de-
veloped and successful.

In Germany, it istoo early to provide an elaborate analysis of the effects
of the abolishment of the university teachers' privilege. Nevertheless, it
seems that the rather centralized organisation of technology transfer has
a number of advantages. The generous compensation to inventors and
the centralized organisation of transfer are likely to increase the out-
comes of patenting and commercialisation not only for universities but
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for the researchers as well. The infrastructure could possibly be im-
proved by further centralisation. One patenting and licensing office for
all technical universities, thus pooling the similar risks of commercial
exploitation of a large number of inventions from technical universities,
could further decrease uncertainty and transaction costs. But whether
researchers submit their invention disclosures to the university depends
on the acceptance of the PVASs by researchers. Most of the PVASs focus
entirely on royalty and neglect acquisition of external funds, which is
likely to cause conflicts with researchers. A matrix organisation of tech-
nology transfer that takes into account acquisition of external funding
and other services, such as business incubators, could improve the situa-
tion.
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Executive Summary

Knowledge is the most important source of long-term economic growth.
Not surprisingly, as key sites both for research into new fields and for
the training of future researchers and skilled personnel, universities and
other higher education institutions have found themselves inevitably
drawn into the modern national policy arena. But even if universities are
increasingly regarded as important engines of technological develop-
ment and economic growth, the share of governmental funds to univer-
sities is declining in the advanced countries in the last two decades. Uni-
versities are expected to interact more frequently with private industry
and to adapt more to its needs. Especially concerning codified knowl-
edge in the form of patents the system of intellectual property rights
(IPR) is of paramount importance. It determines in universities who
owns the resource “academic knowledge” and influences the incentives
to exploit research results. In many countries the inventions resulting
from publicly-funded research are owned by the university scholars.
Thisisthe so-called “university teachers' privilege” (UTP). In Germany,
the university teachers’ privilege was abolished in 2002, accompanied
by support for the establishment of a network of patent and exploitation
agencies (PVAS). In Sweden, the university teachers' privilege still ex-
ists. Since 1997, the universities have the “third mission” on their
agenda.

The purpose of this paper is to assess the impact of patent regulation in
universities in Germany and Sweden on the incentives to patent research
results. This paper presents a comparative analysis of patent rights re-
gimes in universities in Germany and Sweden. The qualitative empirical
study is based on 23 interviews in Germany and Sweden. It assesses the
infrastructure for patenting and commercialisation in four university
regions in Sweden and four university regions in Germany. This study
applies institutional economics in that way that it elaborates on agency
costs inside universities and transaction costs of commercialisation.
Furthermore, this paper distinguishes between R&D costs and commer-
cialisation costs and hints at the importance of differentiating between
state and the university. Property rights theory is applied to show that
costs and benefits occur on different levels and are borne/received by
different parties.
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The whole phenomenon of patenting and commercialisation of univer-
sity research should be viewed with caution. This type of technology
transfer is often regarded as a kind of panacea to solve two broader eco-
nomic problems. First, technology transfer can lead to economic and
employment growth. Second, it can generate income to universities, re-
searchers, and the state. This requires some clarification. No one really
doubts that university research had an impact on economic development
in the past. But to generate income from university research is a highly
risky business. The transaction costs of patenting and commercialisation
of university research in terms of uncertainty and asset specificity are
particularly high. High transaction costs generally preclude market pro-
vision of those transfer services. The infrastructure in Sweden and Ger-
many is primarily financed by public sources. This indicates that pat-
enting and commercialisation of university research is not profitable in
the short and medium term. But this does not mean that it could not be
profitable for the state in terms of generated employment, taxes, duties
and alike as other studies indicate.

Nevertheless, the analysis of patenting and commercialisation of re-
search results from universities in Sweden and Germany revealed a
number of factors that are important for technology transfer in general.

Three broader factors are important. These can be summarized under the
headings structural factors, the IPR regime, and supportive factors.

1. Structural factors have to be acknowledged. The organisation of
the whole science system impacts on technology transfer in gen-
eral. Competence centres in Sweden and An-Institutes in Germany
generate different incentives to commercialise than “traditional”
institutes that conduct primarily basic research funded by public
base funds.

2. Property rights in research results is an important issue. The situa-
tion in Germany actually blocks commercialisation options for re-
searchers. In Sweden, university and researcher can abolish the
UTP by contract. In practice, the university scholars rarely own
their IPRs since a number of financiers require the university and
the researchers to contract around the UTP (e.g., EU, Mistra, VIN-
NOVA). Thus, it is frequently contracted around the university
teachers privilege in Sweden. Further, the property rights regime
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does not only provide incentives to researchers but to the univer-
sity as well. In Sweden, the property rights regime provides weak
incentives to universities to invest in commercia exploitation since
they cannot reap the benefits. In contrast, German universities and
the PVAs have incentives to invest in infrastructure. With respect
to patents, patents become important as indicator for research out-
put. Patents can be included as assessment criteria for positions in
academia. Financiers of research at universities can actually steer
this by acknowledging patents as merits.

. Supportive factors in the form of infrastructure for patenting and
commercialisation of results from university research are decisive.
A centralized organisation of technology transfer is likely to reduce
transaction costs associated with commercialisation of university
research. In particular uncertainty has to be considered and a cen-
tralized organisation is able to pool the risks of failure associated
with a large number of inventions. A centralized organisation in-
creases the incentives of TTOs and alike to invest in specific assets
needed to commercialise research results. Without UTP — as in
Germany — the PVAs receive al invention disclosures from their
partner universities. This increases the chances of the PVAsto re-
finance themselves and to cover their investments. But even in
Sweden — with UTP — a centralized organisation could decrease
uncertainty and transaction costs. This could make it attractive to
researchers to engage voluntarily in contracts with the TTO. A
large number of contracts with researchers would increase the
chances that the TTO receives the returns from their specific in-
vestments in infrastructure. Furthermore, infrastructure that is or-
ganised in amatrix organisation is likely to decrease incentive con-
flicts and agency costs. This enables cross-overs and links the dif-
ferent supportive actors, such as PVA, contract research unit, incu-
bators, seed capitalists etc.

Some lessons for economic policy can be drawn. In general, two things
have to be done to increase the commercial output of university research.
First, the agency costs inside the university have to be reduced. This
means the reward structures have to be more balanced rewarding not
only research but also transfer activities. One direct instrument to in-
crease the rewards of transfer is to recognize patents as merit with re-
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spect to appointments of professorships and research positions. The ac-
quisition of research funding is a vital part of a researcher’s job, thus,
private and public funding agencies could foster commercial orientation
by introducing patents as assessment criteria besides publications. Fur-
thermore, the transaction costs of patenting and commercialisation have
to be reduced. Commercialisation of university research is a highly un-
certain business. Uncertainty is a major factor responsible for high trans-
action costs. There are not just information asymmetries — meaning that
one party has more knowledge and information than other parties — but
real uncertainty with respect to the outcomes of transfer activities. This,
of course, impacts on the rewards for the third mission and on the trade-
off between the different activities inside universities. Infrastructure for
patenting and commercialisation is the pivotal element. A well-working
infrastructure decreases transaction costs and provides incentives to en-
gage in the third mission.

In Sweden, an abolishment of the UTP would require heavy investments
in infrastructure. The analysis of commercialisation infrastructure
showed that the current organisation is quite well developed but unlikely
to be able to handle all university inventions in case of an abolishment.
A transfer of the IPRs in research results to the universities would pro-
vide incentives to them to invest in infrastructure. But the high uncer-
tainty associated with commercialisation of university inventions and the
required high specific investments in infrastructure makes a decentral-
ized organisation less promising. A centralised patenting and licensing
office could pool the risks and lower the transaction costs of technology
transfer. Good examples in this context are the central patent and li-
censing offices of Fraunhofer Society and Max-Planck Society in Ger-
many. On the other hand, without abolishment of the UTP, selection
effects can occur. That means there is a risk that the “good” inventions
are commercialised by other means whereas the mediocre inventions end
up in the public technology transfer offices. With respect to academic
start-ups, it seems that the current local infrastructure is quite well de-
veloped and successful.

In Germany, it istoo early to provide an elaborate analysis of the effects
of the abolishment of the university teachers' privilege. Nevertheless, it
seems that the rather centralized organisation of technology transfer has
a number of advantages. The generous compensation to inventors and
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the centralized organisation of transfer are likely to increase the out-
comes of patenting and commercialisation not only for universities but
for the researchers as well. The infrastructure could possibly be im-
proved by further centralisation. One patenting and licensing office for
all technical universities, thus pooling the similar risks of commercial
exploitation of a large number of inventions from technical universities,
could further decrease uncertainty and transaction costs. But whether
researchers submit their invention disclosures to the university depends
on the acceptance of the PVASs by researchers. Most of the PVASs focus
entirely on royalty and neglect acquisition of external funds, which is
likely to cause conflicts with researchers. A matrix organisation of tech-
nology transfer that takes into account acquisition of external funding
and other services, such as business incubators, could improve the situa-
tion.
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Sammanfattning och slutsatser

Denna rapport behandlar dganderéttens betydelse for incitament till pa-
tentering av forskningsresultat vid svenska och tyska universitet. | syn-
nerhet tva dvergripande fragor har studerats:

1. Hur paverkar &ganderétten till forskningsresultat incitamentsstruk-
turen vid universiteten?

2. Vilkenroll spelar olika teknikspridningsaktorer?

Generellt kan man havda att &ganderatt till forskningsresultat ar av stor
betydelse. Aganderétt kan skapa incitament till kommersialisering och
utnyttjande av forskningsresultaten.

| Sverige ager forskarna rétten till forskningsresultaten — detta kallas for
"lararundantaget”. Det sa kallade lararundantaget géller bara sa lange
inget annat avtalats i sarskilda kontrakt eller 6verenskommelser. | prak-
tiken innebar detta att det & ovanligt att forskarna &ger sina resultat, da
manga finansidrer kraver rétten till resultaten. Det & sdledes vanligt att
aganderétten ges upp till forman for finansiering. Systemet innebér att
frivilliga 6verenskommelser blir vanliga, med exempelvis forskningsfi-
nansidrer, foretag eller stédinstitutioner (teknikbrostiftelser, holdingbo-
lag, riskkapitalister med flera). Sadana frivilliga 6verenskommelser &r
bara samhallsekonomiskt |6nsamma sd lange dessa internaliserar even-
tuella externa effekter. Externa effekter upptrader till exempel nér vins-
ter fran forskning inte tillfaller forskningsfinansiarerna eller om finansia-
rer skordar frukterna utan att béra investeringskostnaderna (t.ex. over-
head-kostnader). | detta ssmmanhang skiljer man mellan FoU-kostnader
och kommersialiseringskostnader. Detta & en viktig distinktion da
manga av intervjuerna visade att merparten av universitetssprungna upp-
finningar befinner sig i ett tidigt skede som ofta kréver vidareutveckling.
Aven om &ganderatten Gverfors till universiteten innebéar detta anda fort-
satt behov av stora investeringar fran universitetens sida for att om moj-
ligt nd kommersiell I6nsamhet foér uppfinningarna. En va fungerande
infrastruktur kan reducera kommersialiseringskostnaderna. Det nuva-
rande systemet ger endast svaga incitament till universiteten att investera
i infrastruktur fér kommersialisering av forskningsresultat.
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Nér det gdller infrastruktur for teknikspridning finns det i Sverige stora
regionala skillnader. Teknikbrostiftel serna och andra stodstrukturer blir i
huvudsak inblandade endast om de kan erbjuda férmanliga villkor for
forskarna, i 6vriga fall kringgér forskarna denna typ av offentliga infra-
struktur. Lokala och regionaa stodstrukturer har i Sverige svart att
minska transaktionskostnaderna for teknikoverforing eftersom dessa ar
for sma for att sprida riskerna pa det satt som kravs nar det géller paten-
tering. Detta géller sarskilt upptéckter och forskningsresultat som héarror
ur universitetsforskning. Har uppnas inga skalfordelar. Detta till trots &r
de lokala organisationerna val anpassade till lokala forhallanden, vilket i
sin tur forefaler betydelsefullt for att stodja nyetableringar av foretag.
Inkubatorer, affarsradgivning och annat stéd, ibland &ven sadd- och
riskkapital, & va utveckladei alla studerade regioner.

| Tyskland &r det universiteten som ager réttigheterna till forskningsre-
sultaten. Detta starker universitetens incitament till kommersiell exploa-
tering. Organiseringen av teknikdverforing ar i Tyskland relativt centra-
liserad med vanligtvis oberoende patent- och kommersialiseringsbyraer
(PVA). Centraliseringen minskar osékerheten och darmed transaktions-
kostnaderna genom att riskerna sprids pa flera projekt, vilket &ven inne-
bar skalfordelar. Patent- och kommersialiseringsbyraerna har kontrakt
med universiteten — och ibland ocksa en skyldighet att samarbeta med
universiteten inom respektive férbundsstat. Erséttningen till forskarna
vid framgangsrik kommersialisering & forhallandevis generts. Det &
daremot inte sékert att detta okar forskarnas incitament att anméala upp-
finningar till universiteten eller PVA, da PVA helt fokuserar paroyalties
och bortser frén betydelsen av att forskningsresultaten ocksa kan ge "in-
komster” i form av nya forskningsanslag. Det &r ocksa svart att tillampa
de nya aganderéttsreglerna da universiteten saknar kapacitet att kontrol-
lera alla kontrakt som forskarna ingdr med andra parter, exempelvis pri-
vataforetag.

Nagra dlutsatser for forsknings- och innovationspolitiken kan dras. Pa ett
dvergripande plan kravs tva faktorer for att oka forskningens kommersi-
ella utbyte. For det forsta kravs att den organisatoriska kostnaden i uni-
versiteten minskar. Detta innebar att belOningsstrukturen maste béttre
balansera kunskapsoverforing och kommersialisering, sdsom fallet &r
med forskningen. Ett instrument att 6ka beléningen &r att erkénna patent
som en merit vid tjanstetillséttningar. Att sdkra finansiering for fortsatt
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forskning &r en viktig del i forskarens arbete, och har skulle bade offent-
liga och privata finansidrer kunna anvanda patentmattet som ett av finan-
sieringskriterierna. Vidare krévs att transaktionskostnaderna vid patente-
ring och kommersialisering minskar. Kommersialisering av forskning ar
ett hogriskprojekt. Har finns bade informationsasymmetrier och genuin
osakerhet. Detta paverkar naturligtvis beléningen for forskarna vad
gdler den tredje uppgiften och balansen mellan de olika aktiviteterna
inom universiteten. Patenterings- och kommersialiseringsinfrastrukturen
ar nyckeln i detta arbete. En vé fungerande infrastruktur minskar trans-
aktionskostnaderna och kan skapa incitament for att engagera sig i den
tredje uppgiften.

| Sverige skulle ett upphévande av lararundantaget kréva betydande in-
vesteringar i en sadan infrastruktur. Den nuvarande organisationen fun-
gerar idag, men analysen av kommersialiseringsinfrastrukturen visade att
det troligen inte klara ett upphéavande av |ararundantaget. Om rétten till
forskningsresultaten overfors till universiteten skulle det betyda 6kade
incitament for de att investera i nédvandig infrastruktur. Men den stora
osakerheten som & forknippad med kommersialisering av forskning i
kombination med behovet av mycket specifik infrastruktur gor att en
decentraliserad organisation kan fa problem. En centraliserad licensie-
rings- och patenteringsfunktion sprider risker och reducerar transak-
tionskostnaderna. Goda exempel i sammanhanget & de centrala funktio-
nerna for Fraunhofer-Gesellschaft och Max-Planck-Gesellschaft i Tysk-
land. Valjer man déremot att inte avskaffa lararundantaget kan selek-
tionseffekter uppsta. Det skulle kunna innebéra att de mest lovande pro-
jekten sugs upp av den privata sektorn medan mer mediokra projekt tas
om hand vid de offentligt finansierade teknikdverforingsinstitutionerna.
Ser man till nyetableringar av foretag fungerar dock den nuvarande lo-
kalainfrastrukturen férhallandevis val.

For Tysklands del ar det annu for tidigt for en mer definitiv analys av
effekterna av lararundantagets avskaffande. Trots det ser vi den centrali-
serade strukturen for teknikspridning som lyckad och rymmande flera
fordelar. Den generdsa erséttningen till forskarna och den centraliserade
organisationen kommer sannolikt att 6ka resultat av kommersialiserings-
anstrangningarna bade for forskarna och for universiteten. Ytterligare
centralisering kan sannolikt forstérka dessa tendenser. En gemensam
patenterings- och licensieringsfunktion fér alla tekniska universitet kan

97



WHO SHOULD OWN UNIVERSITY RESEARCH?

reducera osakerheten och transaktionskostnaderna ytterligare. Viktigt ar
att forskarna anméla sina uppfinningar till universiteten. Detta kraver att
PVA accepteras av forskarna. De flesta PVA fokuserar idag helt pa ro-
yalties och bortser frén vikten av att attrahera nya anslag fran externa
finansidrer, nagot som kan orsaka spanningar mellan PVA och fors-
karna. Har skulle ndgon form av matrisorganisation, som bade ser till
betydelsen av fortsatt finansiering och till andra typer av tjanster, kunna
forbéattra situationen.
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Appendix

The hypotheses

Hypothesis 1: Incentives to patent and commercialise university research
are weak in research organisations with high base funding and high em-
ployment security.

Hypothesis 2: Incentives to patent and commercialise university research
are stronger in applied research than in basic research.

Hypothesis 3: The academic reward system provides weak incentives to
patent and commercialise university research.

Hypothesis 4: Ownership of research results by researchers leads to
strong incentives for university researchers to patent and commercialise
university research.

Hypothesis 5: The high costs of a patent application weaken the incen-
tives to patent and commercialise university research.

Hypothesis 6: The possibility to attract external funding (in particular
from industry) through a transfer of intellectual property rights for the
research results provides strong incentives to patent and commercialise
university research.

Hypothesis 7: The employment situation for senior researchers (profes-
sors) in universities provides weak incentives to patent and commercial-
ise university research.

Hypothesis 8: Supporting infrastructure increases incentives to patent
and commercialise university research.
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Interview guide

This is the tranglation of the interview guide. The gquestions were origi-
nally posed in German and Swedish to avoid interpretation mistakes.

List of questions 1: The role of the organisation

. Which role does your organisation play in technology transfer in
genera and in particular in relation to patenting and commerciali-
sation of research results from university?

. Which other actors do exist? Do the different actors compete or
collaborate?

. Please explain the process of patenting and commercial exploita-
tion from your perspective. Distinguish between patenting &
commercialisation!

. Does a good infrastructure for commercialisation increase the
incentives of the researchers to patent and commercially exploit re-
search results? How does effective infrastructure look like?

. How is your organisation funded?

List of questions 2: The role of the IPR regime
. Which role does the IPR regime play?

. Does the university teacher privilege (in Sweden) / the abolishment
of the university teacher privilege (in Germany) create incentives
to patent and commercialise university research?

. Only in S: Do you think the university teacher privilege should be
abolished?

. Only in S: What should replace the university teachers privilege?
o Why would that be better?

. Only in S: How does the UTP create incentives to patent and com-
mercialise?

. What happens with IPRs in case of externally funded research pro-
jects? Distinguish between different sources of external funding
(private vs. public financiers).

. What happens with IPRs in case of industry funding?
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List of questions 3: Costs and benefits of patenting and commercial
exploitation

How committed are the researchers during patenting and commer-
cial exploitation?

Does the full ownership (in Sweden) / the part ownership (in Ger-
many) of the research results provide incentives to patent and
commercially exploit research results?

Do the patent costs hinder from applying for a patent?
Who bears the costs?

How do you assess the inventions? How are possible revenues cal-
culated?

How large isthe share of patentsin your portfolio that generates
revenues?

How are licencees identified?
Isthe industry interested in single patents from universities?

List of questions 4: publication vs. patent

Which role does commercial success play for the career of
researchers?

What is the status of a patent for the career of the researcher?

List of questions 5: External funding

Why isindustry funding research at universities?

Isit better to found a new enterprise for commercial exploitation or
to sell alicenceto an existing enterprise?

Isthere arisk that afirm acquires alicence to avoid competition
from other firms? That means the firm acquires a licence to avoid
commercial exploitation by other enterprises.
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List of questions 6: Academic start-ups and spin-offs

How is patenting and commercial exploitation financed? Distin-
guish between patenting and commercial exploitation.

Isthere access to seed capital ? Private or public?
Isthere access to risk capital ?
How many spin-offs and start-ups did you have in the last years?

Who founds new enterprises? (Professors/students/PhD students,
entrepreneurs etc.)

How and under which conditions does the university promote start-
ups or spin-offs?

Who else is promoting start-ups and spin-offs?

Supplementary questions:

How could the process of patenting and commercial exploitation of
research resuls be improved?

What works particularly well or bad?
Important quantitative indicators:

How many patent applications? By whom?
How many invention disclosures?

How many employeesin your organisation are working with
patenting and commercial exploitation?

How many patents generate revenue?

How large is your budget in your organisation for patenting and
commercial exploitation?

How are the revenues/profits from licenses shared?
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Details of the German cases

Structural characteristics of the four German universities

Table 3 Key figures about the chosen universities in Germany

RWTH Aachen Uni Karlsruhe TU HH TU Berlin
Foundation 1870 1825 1978 1879
Students (total) 28608 14942 4901 28933
- medicine/vet. med. 10% n.a. n.a. n.a.
- math/natural 24% 33% 10% 21%
sciences
- law/econ./soc. 13% 18% 13% 21%
sciences
- language/culture 13% 7% n.a. 19%
- engineering 39% 38% 7% 31%
- other 1% 3% n.a. 8%
Professors (total) 387 275 139 360
Other academic staff 1787 821 348 1820
Non-academic staff 2197 1184 607 2320
Staff funded from 1708 1347 317 961
external sources
- of which academic n.a. 1078 286 824
staff
Total staff (w/o 6,079 3,627 1,411 4,500
professors emeritus,
student assistants
and trainees)
Expenditures (total) 428 mill € 239.6 mill € 74,5 mill € 343 mill €
External funding 129 mill € 82.8 mill € 20,5 mill € 72.8 mill €
External funding 30% 34.6% 27.5% 21%
(share)
Invention disclosures 2002: 38 n.a. n.a. 2002: 16

2003: 68

Inventions claimed 2002: 19 n.a. n.a. 2002: 6
(patents applied) 2003: 32

Source: Berghoff et al. 2003 & data from the websites of the universities. Expenditure and
funding data Aachen: 2001, Hamburg: 2002, Berlin: staff data 2003, budget data 2002,
Karlsruhe: 2002. Note that in the case of Berlin, the staff numbers are totals including externally
funded personnel.
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Structural characteristics of the four German PVASs

Table 4 Some structural characteristics of German patent and exploitation agencies (PVAS).
TuTech Ipal TLB PROvendis
Invention 70 2002: 91 200/year 2002: 200
disclosures since
abolishment of
the privilege
(2002)
Patent 50 2002: 42 1999: 35 2002: 55
applications 2000: 35
2001: 26
2002: 47
Negotiated n.a. n.a. 1999: 25 n.a.
licenses 2000: 17
2001: 8
2002: 17
License income n.a. n.a. 1999: 638 T€ n.a.
2000: 389 T€
2001: 361 T€
2002: 557 T€
Staff 4 Innovation 9 Project 10 Innovation 10 PROvendis
managers managers managers
Foundation 1992 2001 1998 (1987) 2001
Federal state Hamburg: 1.7 mill Berlin: 3.4 Baden-Wirttem- North-Rhine
mill berg: 10.5 mill | Westphalia: 18 mill

Source: interviews and secondary material.
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The German system of scientific research

Table 5 Some structural features in the German system of scientific research. Modified from
Czarnitzki et al (2000)

Max-Planck Universities/ Fraunhofer
Institutes (MPG) Technical Institutes (FhG)
Universities
Research in natural 91.2% 38.8% 97.1%
sciences
& engineering
Basic research 88% 57%1/38% 14%
orientation
Base funding 80% 65% 25%
Industry funding 2% 7%/11% 40%
(share of total
budget)
Intensity of 27% 40%/35% 23%
Personnel mobility

Statistical data on patent protection in German research institutes

Patent data of German universities and research institutes (Gering &
Schmoch 2003, p. 80)

Gering and Schmoch (2003) conducted an analysis of patenting at Ger-
man universities and research institutes. The volumes of R&D carried
out by these institutions is universities EUR 7.9 billion of R&D in 1999,
Helmholtz Association EUR 2.3 billion, Max Planck Society EUR 1.0
billion and Fraunhofer Society EUR 0.7 billion.

From a methodological point of view it is not possible to provide reliable
statistics on university patents and licences in Germany according to
Gering & Schmoch. Until the abolishment of the university teachers’
privilege the professors privately owned their inventions. But neverthe-
less, “it is possible to provide quite reliable statistics on inventions made
by professors because in Germany the title “professor” is exclusively
used for university professors, and they generaly use it in official docu-
ments.” (Gering & Schmoch 2003, p. 80). Patent databases can therefore
searched for thetitle , professor” in the inventor category.
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However, it is not possible to compute licence income of universities, as
this information is generally not centralised or collected in a systematic
way. It can aso be assumed that a survey of all German professors
would not lead to reliable information, as they might not be willing to
disclose sensitive personal data.

Figure 4 shows patent applications of German universities and public
research organisations. The number of patent applications of the Max
Planck Society is rather low. But as already mentioned, MP institutes
conduct primarily basic research. In contrast, the Fraunhofer institutes
are very active when it comes to patenting. This is also related to the
applied research orientation. According to Gering & Schmoch (2003, p.
81), “about 40% of Fraunhofer patents are not taken with the intention of
licensing; rather, they are used to support the acquisition of research
contracts.”

Figure 4  Patent Applications of German PROs
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EUR millions

Figure 5  License income of German PROs
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Details of the Swedish cases

Structural characteristics of the four Swedish universities

Table 6 Structural characteristics of four Swedish universities.

KTH Chalmers Link6dping Lund

Foundation 1827 1829 1975 (since 1965 1666
technical college)

Students (total) 13004 9372 18753 28708
- natural sciences 22% - 18% 8%
- humanities/social 6% 3% 33% 56%
sciences, law,
theology
- technology studies 71% 97% 28% 19%
- other - - 21% 16%
Professors (total) 212 150 231 540
Total staff (w/o 2133 1699 2395 4647
professors emeritus,
student assistants
and trainees)
Turnover 2702 2112 2345 4682
(omslutning MSEK)
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Share 66.8% 67.9% 49% 65.2%
research/graduate

education

External research 1764 1400 1141 3082

funding MSEK

External research 63.9% 72.9% 56.2% 55.7

funding (share)

- of which funded by 14.6% 12.3% 15.7% 17.2%

the Swedish Research
Council
(Vetenskapsradet)

Source: HSV (2003). The figures refer to 2002.

108




WHO SHOULD OWN UNIVERSITY RESEARCH?

Structural characteristics of the four Swedish TBSs

Table 7 Structural characteristics of four Swedish TBS.
Stockholm Gothenbug Linkbping Lund
Established 1994 1994 1994 1994
Total investments n.a. 90 million SEK 280 million SEK 266 million SEK
Established firms 14 firms in KTH 147 18 firms in MBI 140
Starthus 20031231.

(autumn 2003)
Attracted equity 37 million SEK | 926 million SEK n.a. n.a.
capital (KTH Starthus

autumn 2003)
Public funding 7 million SEK 59 million SEK n.a. n.a.

(KTH Starthus

autumn 2003)
Patents/licenses 7 granted n.a. 4 patents are in 10 licenses sold

patents (KTH the sales phase (Forskarpatent)

Starthus (Acceleratorn)

autumn 2003)

Seed investments n.a. 20 million SEK TBS invested in 22 investments
(2002-2003) 38 start-ups
Scholarships n.a. Total 11 million n.a. 55 a 100,000 SEK
SEK in 140
projects with
252 individuals
(jan 1997-dec
2003)
Conditional loan n.a. n.a. n.a. 13.5 million SEK
fund
Budget per year 2004: 20.8 n.a. n.a. n.a.
million SEK

Sources: Gothenburg: data based on an effect analysis autumn 2003, Lund: data from TBS in
Lund, Linkdping: Segerborg (2004), homepage www.teknikbron.org 2004-04-14, Stockholm:
data from KTH Innovation and Samverkan Nr. 1, 2003.

Incentive structures in universities

The following elaboration about incentive structures in universities is
taken from Sellenthin (20044, forthcoming).

According to North (1990, p. 3), “ingtitutions are the rules of the gamein
a society or, more formally, are the humanly devised constraints that
shape human interaction.” A number of different constraints exist in
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universities. Patenting and commercialisation of university research in-
volves researchers, the university and private industry and we have to
have in mind that “while private enterprises are in a first approximation
instructed to maximize profits, government agencies generally pursue
multiple goals’ (Tirole 1994, p. 1). A transfer of knowledge from uni-
versity to industry means to bridge two different worlds.

Universities pursue multiple goals. Three tasks are usually mentioned in
the public discussion: universities have to conduct research, educate stu-
dents, and transfer research results to society in general. The goals of the
university can be in conflict with each other. The time a researcher de-
votes to research cannot be used for teaching or commercialisation and
vice versa. Thus, there are trade-offs in the daily routines of scholars
between research, teaching and interaction with society in general. Tra-
ditionally, university was regarded as “an autonomous community of
teachers and students, where those by devoting themselves to science
would develop their individual personalities. Devotion to science im-
plied an orientation towards research, not only for the professors but also
for the students. Teaching at its best would introduce the student to do-
ing creative research” (Keck 1993, p. 118). These ideas developed by
German idealist philosophy still prevail in many universities in Europe.
According to David et al (1994, p. 14), the university as an organisation
possesses certain qualities. These qualities include the university com-
munity’s openness, the autonomy and freedom of individual faculty
members, the receptivity accorded to novelty, and expertise. These
norms have to be taken into account.

Factors that are likely to act as constraints in the internal governance
structure of universities are the academic reward system including em-
ployment status, and the academic funding system.

Constraints of the Academic Reward System

The academic reward system constitutes a major factor that impacts on
the incentives of academic researchers. One has to consider the motives
of researchers to join the university instead of conducting research in
corporate research laboratories. Dasgupta and David (1987, 1994) argue
that the realms of science and technology are separated more by their
socia organization and reward structure than by the actual character of
their work. Researchers at universities and in industry are “precommit-
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ted” to different norms and rules of the game. For researchers in univer-
sity, priority of discovery is the goal, and publication the means through
which new knowledge is shared in timely fashion. In contrast, patents
are important merits for the researcher in a corporate lab. Rewards are
pecuniary and it seems that the incentive to divulge new information
quickly is not as potent. Thus, publications in renowned scientific jour-
nals seem to be the means to respond to the academic reward system
since publications lead to reputation and respect in the scientific com-
munity. Appointments to professorships rely mainly on scientific quality
as measured by publications. Commercial success and patents are usu-
aly not regarded as scientific merits in universities in Europe. This is
somewhat different in research institutes.

In relation to the reward system, employment security plays a crucial
role in universities. Professors in Germany that hold a chair receive
lifelong tenure and quite good pension conditions. High employment
security could also mean that the scholars are independent from com-
mercial interests. Since a tenured position is an important career goal for
academics, they respond to the academic reward system to climb the
career ladder. Thus, it is likely that especially younger scholars devote
their time to publish research results since publications in renowned
journals increase their chances to get a tenured position. Patents are usu-
ally not regarded as a measure of scientific quality in Europe.

Funding

There are also other constraints in the internal governance structure of
universities that might lead to predictable behaviour when it comes to
patenting and commercialisation. One important constraint is the source
of funding. We can distinguish between base funding and externa
funding. External funding means that the decision about funding is made
outside the universities via research councils, governmental departments,
private industry, foreign sources etc. Within external funding there are
public and private sources of research funding. Direct government funds,
e.g., research contracts and earmarked funds, and grants from the EU are
also included. Base funding is given in a lump-sum to the university by
the State and is mainly based on past expenditure levels. According to
Geuna (2001, p. 610), this type of funding was the most prevalent until
the early 1980s. Geuna has shown that the share of funding from private
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industry, foreign sources and foundations increased in Europe during the
last two decades. There is also a general trend towards project-based
research that is funded by external sources such as research foundations
and research councils. One consequence is a decrease of the share of
base funding.

Research funding from private industry is becoming increasingly im-
portant. As Schmoch et a (2000, p. 261) have shown, the funding ex-
penditures of private industry doubled between 1987 and 1997 in Ger-
many. Thisisin line with Mansfield’s (1995, p. 61) finding that in US
academia, a considerable shift from government to industry funding oc-
curred between the 1970s and 1980s. In Sweden, direct industry funding
increased from 4.8% in 1993/94 to 6.3% in 2000 (Hallsten & Sandstrém
2002). In countries with stagnating or decreasing base funds for univer-
sity research, individual researchers have to raise funds from aternative
sources. One way is to contact private enterprises and private or public
funding agencies to get research funding. As Mansfield (1995, p. 62)
reports, for many of the academic researchers in a US sample there was
“considerable interaction between them and potential sources of fund-
ing”.

Thus, in times in which base funding by public authorities stagnates or
even declines, funding by private enterprises and private or public foun-
dations and councils becomes more important. It seems aso that private
funding of public research becomes more important since it suggests the
solution of a number of problems at the same time. Mowery and
Rosenberg (1993, p. 53) claim that one of the main challenges for in-
dustry is that its competitive advantage depends increasingly on the
utilization of scientific research. But increasing costs of corporate R&D
make it difficult for private enterprises to maintain own R&D labs. Con-
tract research at public universities seems to be a solution to this prob-
lem. At the same time, universities and researchers face stagnating or
decreasing base funds and appreciate industry-funded research as a
means to overcome financial difficulties. But “cultivation and exploita-
tion of the potential for deriving commercial value from university-con-
ducted research may have detrimental effects on the internal governance
and external perceptions of universities’ (David et al 1994, p. 15). Thus,
the norms of autonomy and individual freedom as well as the norm of
openness — particularly when it comes to IPRs — are threatened. Never-
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theless, the new trend towards external funding acts as an important con-
straint that affects incentives to commercialise scientific research.

It has also to be mentioned that the chances to attract external funding
depend crucialy on the IPR regime since the sources of funding (e.g.,
private enterprises, industrial consortia) often make funding dependent
on atransfer of property rights for the research results.
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