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Abstract

This paper presents work in progress to a broader research pragramm
German and European universities’ technology transfer activiliesinvestigate the
effects of the German Employee Invention Act (2002) by compahagpatenting
behaviour of universities over three distinct time periods beforeatiad the law is
introduced to find out whether it constitutes a discernible changeniversity
patenting. In a second model we take a closer look on the institutieteaminants of
university-to-industry technology transfer under the new law. Itvtbeperiods prior
the new law the age of the first patent significantly infl@snthe total number of
patents significantly; this effect vanishes in the third period, where onhyutinder of
patents filed in earlier time periods does have a significaettefThese results
suggest that the new law was able to disturb existing path dependencies jpatestil
experience plays a key role in university-to-industry technology transfer.

Copyright of the paper resides with the authorfiriasion of a paper grants permission to the EPIP-
2007 Conference Scientific and Organizing Committeeinclude it in the conference material and to

place it on relevant websites.

2nd Annual Conference of the EPIP Association2007 -1-



Huelsbeck and Menno (2007): German University Ratgrand Licensing: Does Policy Matter?

1. A Model of University-Industry-Technology-Transfer

Our research programme investigates the early stage (2002-20G&)ro&n
university technology transfer under the new law to explore @)effects of the
changed law of university patenting and licensing behaviour and baftbets of
regional, institutional, and organisational determinants on the eteess of
university-to-industry technology transfer (UITT). We aim to cdmiie to the
broader strand of technology transfer literature by firstlyrarging the international
empirical evidence on UITT and secondly by integrating exidtimpwledge about
university patenting and licensing on institutional, organisational and dudivievel

(Phan and Siegel 2006).

The measurement of technology transfer and its effectivenessasnplex
business. Not only the term ‘technology’ has to be defined, but alstraihefer
process delineated and measurement categories have to be chosema(B2@80).
This paper is a first step to a broader research programmeroma® and European
universities’ technology transfer activities; therefore outyamaof UITT is restricted
to the effects of the new Employee Invention Act on patentingities of German
Universities. This allows a simple definition of technology (eveng that is
patentable) as well as the deduction of a simplified linear dt@p model of the
technology transfer process (Friedman and Silberman 2003). Followirfondinggs
of Siegel et al. (2003) that invention disclosures are the most tampanput for
UITT as they represent the known pool of transferable technologyiirgtestep
covers the process from invention disclosure to patent; the secondostes the
process from patent to licence and so crosses the university-indostngary. This

approach allows us to use the number of licences as a simplereedsUITT
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effectivenes?, because the generation of additional income is the strongestiecent
for universities to get involved in technology transfer (Thursby, deasd Thursby
2001). We acknowledge the fact that this simplified process-modék mig be able
to capture the whole context and complexity of university-to-industigwledge

transfer.

According to Carlsson and Fridh (2002) the effectiveness of UITT tdeo
described by simplistic input (invention disclosure) -output (patents, licencedglsn
but is influenced by characteristics of regional, institutionajaoisational and

individual contexts (Phan and Siegel 2006) which are summarised in Figure 1.

Step I: Inside University Step I1: Outside University
A N
- N N\
Institutional Level: Technology Transfer Policy, MbO, Regional Level: Local R&D

Bureaucracy, Reputation, Patenting (and LicensixgeEence Local Investment Capacity

Organisational Level (TTO): Organisational
Structure, De-Centralisation, Specialisatiory,
Scope, # of Personnel, Skills of Personnel

Turnover, Age of TTO

# of Invention .| # of Licences,
. # of Patents 4
Disclosures Licence Incoms

v

Individual Level: Monetary and Non-Monetary Incentives, Psychological @pportunity Costs

Figure 1: A Model of University-to-Industry Techiogly Transfer

On a regional level the effectiveness of technology transfeerdis on the
industry’s absorptive capacity for innovation in terms of abilityineest in new
technologies and the presence of high-tech firms that create déonaaechnological
spillovers (Carlsson and Fridh 2002; Siegel et al. 2003; Chapple 20@8; for

Germany see Audretsch et al. 2006, Audretsch and Lehmann 2005a,b).

! This is especially true for the case of Germawensities as related mechanisms of technology
transfer e.g. holding equity positions in privat@tsup companies (or trading patents, licences or
consulting for equity) are forbidden under fedéaa!.

2 While licences are a measure for technology teangitents indicate the existence of transferable
knowledge.
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The institutional layer of the model is described by the policg ohiversity
and its departments. UITT tends to be more effective if universities agratyote a
policy of technology transfer that is documented in the universiission statement
and in MbO-agreements with the TTO, and if the bureaucratic posgignréporting
structures, hierarchical level of TTO Director) of the TT@bkws to influence
university policy (Carlsson and Fridh 2002; Friedman and Silberman 2003)eAt
same time the presence of medical, engineering and sadatifilties is a sine qua
non for effective UITT because these departments generate ahthastiversity
patents (Jensen, Thursby and Jensen 2001). Furthermore Sine et al. (2003) have
shown that universities with better overall reputation are likelyicence more

technologies to firms than predicted by their past performance.

The organisation and personnel of the TTO as a moderator of technology
transfer effectiveness has received most attention in #ratlire so far. Bercovitz et
al. (2001) have shown the implications of different organisationaltstescof TTOs
concerning information-processing capacity, coordination capabilitg, iacentive
alignments and its impacts on technology transfer effectivemess.similar way
Carlsson and Fridh (2002) discuss the effects of scope of actiaiksstructures.
Debackere and Veugelers (2005) suggest central services to spafanting and
licensing, as well as specialised and decentralised units ttaeha stimulate
patentable research within the academic departments. Furthermdrethbgtand
others (Carlsson and Fridh 2002; Siegel et al 2003; Chapple et al. 2008ateoat
balanced skill-set of managers, scientists, and lawyers witleinTTO personnel.
Another important element of patenting and licensing succe$® isxperience and
learning of the TTO and the employee turnover (Mowery et al 28@el et al.

2003).

2nd Annual Conference of the EPIP Association2007 -4 -



Huelsbeck and Menno (2007): German University Ratgrand Licensing: Does Policy Matter?

The individual level of technology transfer effectiveness is galehcerned
with the incentives for stakeholders (Friedman and Silberman 2003; Marktmal.
2004). The most discussed aspect is the income-split between invahianieersity
and its effect on invention disclosures. Moreover there are non-mpmetantives
influencing the amount of invention disclosures. Like others, we assoaehe
likeliness of an invention disclosure is closely related to theategepportunity and
psychological costs an inventor has to bear when starting toipateian UITT.
These costs are likely to rise with administrative and comrating barriers
(physical distance to TTO, poor expertise of TTO-officers) amdlikely to diminish
with active support and service by the TTO, a university histoeffettive patenting
and licensing (“success stories”), a competitive but supporties geoup, and
scientific reputation from disclosing respectively patenting ingast (Owen-Smith

and Powell 2001; Siegel et al. 2003).

After this introduction the paper is organized as follows. Ch&pfecuses on
our current interest within our research programme explained abdapte 3
explains the research method employed, and the fourth chapter pthsesngpirical

results. The paper concludes with a short summary.

2. The Effect of the Employee Invention Act on the I nstitutional
Level of University-to-ndustry Technology Transfer

The enactment of the so called Bayh-Dole-Act (1980) in the UnitatesSt
allowed universities to patent and licence inventions resulting femlarélly funded
research and simultaneously obliged researchers to disclaseeaitions made under
a federally sponsored program. This policy created strong iaesnto generate

licensing income through technology transfer along with the needfitoemtly
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protect intellectual property rights and to coordinate patentiddieensing activities:
US universities set up Technology Transfer Offices (hendefdaffOs) as
organisational entities to achieve these tasks. (e. g. Bozeman 2@@0yah 2001,

Bercovitz et al. 2001; Goldfarb et al. 2003)

At about the same time German universities began to take shpegeints
from faculty researchers and to establish their own TTi@snstitutionalise their
technology transfer efforts. However incentives similar to taghEDole-Act did not
exist in Germany: German faculty members were free enpativately with neither
the need to disclose their inventions nor to share licensing inconie thefr

department or university (Schimank 1988).

Without the strong incentive structure of their US counterparts &eifii Os
were not understood as university-agents with the task to protectmankiet
intellectual property rights (Coupe 2003; Hoppe and Ozdenoren 2001), but as
mediators and industry-relations departments of the university admaiios. This
was done mainly for the benefit of the industry that was tryangtilise new basic
technologies to escape the economic recession of the eightiemalimectivities of
these TTOs were to participate in trade fairs, to collabonate chambers of
commerce or to host round tables for companies and researcheosdiAgly, the
TTO’s success was measured by ratio of “mediations per eswleyd year”
(Schimank 1988). The history and policy background of German and other

Continental-European TTOs (see Goldfarb and Henrekson 2003 for Sweden;

% The first patent held by a German university ddtask to 1960. In the period from 1960 to 1982
university-held patents accumulate to 18. In 1983 ytearly patenting activity rose to 22 patents and
has risen ever since to an average of 591 patentge@r in the period of 2002-2006.

* The first German TTO was established in 1976. 838125 of the 56 (West-)German universities had
established their own TTO.
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Saragossi and Pottelsberghe 2003 for Belgium) significantlyrsliffem the ones of

the US and UK TTOs that are subject to investigation in the existing literature

The situation of German University Patenting changes in 2002 \weh t
amendment of the Employee Invention Act. From now on university ckegarare
obliged to disclose their inventions to their universities and the nsires are
entitled to patent and licence these inventions (AroNErfG 2002). alwisves meant
to create incentives for universities and university-inventors dbkeatent new
knowledge from research. Inventors are guaranteed a 30% share aighéengome,
while universities have to bear the costs of the patenting prdmgtsare entitled to
hold and exploit the intellectual property rights by licensingngaté the industry.
This policy change aimed to establish incentives and structongsacable to those in

the United States.

The patenting of inventions by universities can be viewed as anpraty
stage of university-to-industry technology transfer. By patentimeyv knowledge
emerging from research is codified and made transferabbrefore, patents cannot
be used to measure technology transfer itself, but as an odicatthe pool of
transferable knowledge. The bigger this pool the more likely UITITagcur. The
size of this knowledge-pool is determined by a) the resourceshedintg to and the
barriers impeding the production of new knowledge, and by b) the patenting history of

the university (e.g. learning effects).

Resources and Barriers

In university-research the most critical resource is humamitata The
accumulation of scientists and engineers in a university impliagheer quantity of

available human capital, which is linked to the ability of new knoggedreation
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(Powers 2003). Zucker, Darby and Armstrong (2002) have argued that “sta
scientists are more able to capture rents from their intielecapital, and Gregorio
and Shane (2003) have shown that an increase in university-wide qaalings
leads to disproportional higher technology transfer. Thereforefahéty quality
should have a positive impact on UITT. These aspects are modbyatkd overall
orientation of the university. Obviously a university without mediceierse or
engineering faculties will not be able to generate largwumts of patentable

knowledge (cf. Jensen, Thursby and Jensen 2001).

Another critical resource is third party funding of researdiviéies. It is a
well known fact that average budgets for research of public urtiesrsire small.
Hence research funding by third parties like the industry comaltresearch funds is
a prerequisite for knowledge creation and at the same time amtordfor faculty
guality. Blumenthal et al (1996) have shown for Life Sciences,itidastry funding
generates more transferable knowledge (patent applications) &medltayy transfer
(new products). Despite the growing industry interest in supporting besearch,
national research agencies, scientific foundations, and EU-thsdeamework
programmes are the largest sponsors of research. These provisgesaoth funding
are more and more concerned about the spending of their money angdlcteex

value of their money in terms of transferable knowledge (O’Shea et al 2005).

The efficient use of these human and financial resources can beekirmer
numerous organisational and individual factors (see above). Amongst tmose t
teaching workload of researchers could be seen as one very influential aspecy. Eve
German professor and almost every associate professor and heassistant is

expected to spend significant time teaching; pure research grestglatively rare.
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Obviously, the more working hours have to be invested in teachindgseffoe less

time remains for research activities.

Furthermore the TTO can be more or less efficient in suppoes®arch staff
(e.g. discover patentable knowledge, disclose inventions...) and in fulfii@igtask
as property rights agents (e.g. deciding to patent or not). Thusrdhaisation of
technology transfer within the university itself influences theation of transferable

knowledge.

Path Dependence and Experience

It is very likely that a “history and tradition” (O’Shea ¢22805) of patenting
leads to more patents in the future. Over time a university acatesufrelevant
knowledge about the patentability of certain types of technologiesnawodations,
about patenting processes, marketing, and licences. Phan and Siegeln(26Q0be
importance of this kind of path dependence: As university bureaucracyodioiks
tend to evolve slowly, early technology transfer experienceegenbre technology

transfer in subsequent periods (O’Shea et al 2005).

In this paper we are going to investigate the effects of the laawby
comparing the patenting behaviour of German universities over tlsgact time
periods before and after the law is introduced to find out whethewtat constitutes
a discernible change in the incentive structure: The earlg $Tagof patent activities
of German universities starting with the beginning accumulatiopaténts in 1981
and ending in 1993 after the reunification of the Federal Republic oh&esr (FRG,
“West”-Germany) and the German Democratic Republic (GDRst’'Haermany),
the post-reunification-era §¥ from 1994 to 2001 which is characterised by

significant rise in patenting activity and the years from 2002Q006 after the
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introduction of the new Employee Invention Act. The patenting behavidBewohan

universities of the three periods is illustrated in Table 1.

Tablel
Descriptive variables on the patenting activity of German universities

1981 - 1993 1994-2001 2002-2006:5 1981-2006

Average age of

first Patent i ) i 12,1 years

Number ofnew i
patents 908 1844 2953 i 5705

Number of .

universities i
holding patents 25 44 66 ; 66
Number ofnew ;

patents per 36,32 41,91 44,74 ; 86,44

university

We will restrict our analysis to the institutional levelafr model to explore
the factors of new knowledge production mentioned above, and more impottently
effects of institutional learning and exogenous shocks on technolaggfdr,
independently of other possible influences. Therefore we treat thrisagonal level
as a black box, because the universities’” TTO cannot influencestloirces and
barriers and will most likely not be the cause but a symptomstitutional learning.
Likewise we expect the regional level to have impact on licerimg not on patents

(we still control for regional GDP). The partial model is visualised in Figure 2.

Institutional Level: Resources and Barriers

Organisational (TTO) Level: Black Box

# of Invention > Estimation Model |1
Disclosures

Institutional Level: Path Dependence, Experience and the New Law

-~ A~ ~ -~ A~ ~ -~ A~ ~ > Estimation Model |
1981 T, 1994 T, 2002 T, 2006

Figure 2: The Institutional Level of University Rats
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3. Research Method

To test the impact of the new patent law incorporated in 2002 entpattivities of
universities we estimate two different models. The first moéskribes the link of
the number of patents per university to patent experience and shamten this
linkage over three distinct time periods. The second model explomiser

institutional determinants of the number of patents for the third time period.
Sample and data collection

For this study we gathered data from all German univesgti®ugh database
and survey sources. Our input data comes from the internet datdlthgeGerman
Patent Office (www.depatisnet.org), the Federal Office afiSics (www.destatis.de)
and from the research ranking of the Centre for University [Dpwebnt

(www.che.de). Additional data was collected from university websites.

The selected sample (66 of 73 universities) consists of all nsities that
report (on their website) to have institutionalised their techndliamsfer efforts (via
TTO) and have filed at least one patent since 1960. The seven uregetisdt are
excluded are mainly universities of fine arts, philosophy, and sediahces, as well
as one privatemedical school (Universitaet Witten-Herdecke) and the Uniyeaosit

Bamberg (no patents filed).
Endogenous variable

The number of patents held by each university is used as an endogenous

variable in both models. This information is collected from the Geraaent Office.

® 70 of 73 German universities are publicly funded;ontrast to the US. There are no land grant
institutions or privately funded universities.
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We use this variable as the endogenous variable to show whether amchbpw the
number of patents is influenced by time periods and by individual aeaisdics of
the universities. In the first model we use three different countbarsnfor three
different time periods: First, the period from 1981 to 1993, the peroyd 994 to
2001 and the third period covers the time period after the new patent law from 2001 to

2006.

Exogenous variable (model 1)

The exogenous variable (also obtained from the German Patent) dfite
age, measured in years, of the first patent registered. Asomethtearlier, this time
span may serve as a proxy for both, path dependences and expenegtienfore,
this variable also shows that the respective university investgatent activities
some time ago. Like said, only 44 of the total of 66 public univesstiave one or

more patents before 2001.

Control variables (model | and I1)

The next two variables are introduced to measure the main focas of
university. In particular, we control for the existence of a wadschool and
engineering faculties. These variables were gathered via thersities websites.
Finally we control whether the university is located in the for@BR or, nowadays,

in East-Germany.

Additional variables (modél 1)

As discussed above the number of patents filed might be moderatée by t
TTO-effectiveness and so we use the number of invention disclosuttes TTO as

an additional measure of transferable knowledge. We assume thaturiieer of
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inventions is shaped by the resources and barriers discussed. A/dhreaverage
(2002-2004) of the amount of research of grants from industry and pabéarch
institutions, the number of publications and citations in SSCI-Jourralasad as a
proxy for faculty quality. These variables are taken from the 288&arch ranking by
the Centre for University Development. The teaching workload ssored by the
ratio of students per professor. The number of students and profpesansiversity
was obtained through the Federal Office of Statistics. Additipnak control for the
relative performance of the regional industry (GDP per capiait, might influence
third party funding and the number of invention disclosures. Regional GDEhand

number of inhabitants were obtained from the Federal Office of Statistics.

Model specification for model |

As the number of patents is not normally distributed and is also censored at the
left side (22 universities have no registered patents before 28@1gyould apply
negative binomial regressions method to estimate the coeffi@ersdeft censored
Tobit model. To make the results more comparable, we show the rirsuttghe
negative binomial regressions instead of the Tobit model, since the andege
variable is only left censored in the first time period from 19819@3. In particular,
we estimate the following model:

() #patents(T=1,2,3)= const. + S, (age of the first patent) + /3, (medical school)
+ B, (engineering faculties) + S, (East —Germany) + &
with T; (1981-1993), 7(1994-2001) and 3[(2002-2006). The results are presented in

table 2.
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However, to control whether or not the incentives of the patent lastranmy
enough, we use a second regression model. In this model we also theludenber
of patents registered in the period before to control for learningeapérience
instead of new incentives. Thus we use the same regression model as shown above (l),
but in addition we include the number of patents from the previous periasli(ew

exogenous variables. The results are shown in table 3.

Control for
*Medical and Engin.Facg.
«East Germany
*Regional GDP

Experience -
*Age of first Patent

Faculty Quality - TTO-
+# Publications + » # of Invention Effectiveness # of Patents
«# Citations [ Disclosures
«€ Third Party funding Black Box

Teaching Workload
*Students/Prof 4' : |‘

Figure 3: Patents as a Function of Invention Disates

Model specification for model 11

We use a 2SLS approach to estimate whether or not, and how the number of
patents is shaped by determinants others than the type of univerditytunately, so
far we only have some information about the research and teadivities for the
last time period. We assume that (see Figure 3) the numbereoftpatgistered is a
function of the number of inventions, and that the number of inventionsits/elys
shaped by the institutional patesMperience and faculty quality and is negatively
shaped by theeaching workload of the professors. In particular, we estimate the

following model:
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(1)  # patents = const. + S, (#inventions) + B, (medical school)
+ fB;(engineering faculties) + S, (East — Germany) + £
and

#inventions = f (age of the first patent; # publications per year ;#citations per year;
€ research grants; students per professor, regional GDP) +

The results of the Two-Stage Least Square Estimations are shown in Table 4.

4. Empirical Results

Table two shows the results from the first regression. In teedalumn, the
number of patents from the time period 1981 - 1993 is taken as the endogenous
variable. During this period, public universities either show patentitees or not.

There was no public pressure or pressure from the government fordsgarah
activities like the patents or publications in high quality jowwnalWest Germany.
During this period it is the individual incentive of each researthgublish or to

invest time in patent activities.

The results show that the age of the first patent enters thresston
significantly. We also tested for non-linear effects, includirggaare term, but the
coefficient of the square term remains insignificant in atessions, so we dropped
it. The positive and highly significant effect of this coefficientld be interpreted in
two ways. Firstly, it shows that there are some universitie€hvare engaged in
patent activities while others are not. Secondly, the number of pasemtcreasing
with the age of the first patent due to learning effects drssdéction effects for
researchers which are interested in patent activities. The muwhlpatents is also
driven by the type of universities, namely that medical schoeltharmain drivers of

patents of public universities.
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Another interesting result is the high and significant effecthef dummy
variable indicating that a university is located in East Gaynl the former GDR,
the government heavily invested in two prestigious universitiesfarheus Charité
located in Berlin (nowadays part of the Humboldt University) and Tiaehnical
University of Dresden. While the Charité is focused on the mediealor, the
Technical University of Dresden has its focus on engineeriath Bniversities have
a higher number of patents compared to universities in West Gerduaimg that

time.

In the second column, the number of patents from the time period 1994 to
2001 is taken as the endogenous variable. As before, the age of thatérdtenters
the regression significantly. However the absolute value otdedficient is lower

compared to the first regression and also the z-value is lower.

Table?2
Results of the Negative Binomial Estimation: What explains patent registration
of public universities?
The endogenous variable is the number of pategistesed for each universityEstimated regression

*Hk

coefficients, ® Absolute (2)-values in parentheses, “p<0.1, “"p<0.05, ™" p<0.01.

N=66 1981 — 1993 1994 -2001 2002 - 2006
Age of the First Patent 0.3421 (5.86) **  0.1508 (4.83) **  0.0351 (1.61)
(years)
Medical School 1.4231 (2.72)** 0.800 (2.10)*  0.531 (1.89)*
East Germany 1.0952 (1.96)*  0.490 (0.95)  -0.573 (1.80)*
Constant 5262 (517)** -0.057 (0.13) 2.844 (9.16) **
LogPseudoLL -107.109 -233.599 -310.607

The third column shows the results for the period from 2002 to 2006. The
positive and significant effect of the age of the first patergpgisars. As not shown
in table 2, all public universities published at least one patent 8b@#. Also the

number of all patents increased dramatically. However, medicaleagaheering
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faculties seem to be the most important source of new patehsgtit the absolute
value of the coefficients decreases over time. The dummy vaiiatilgating the
location in the former GDR changed the sign and now enters the regressiovehega

and significant.

Summing up, the results show that the new patent law changed the ianovati
behaviour of public universities as measured by the number of pateetestingly,
the age of the first patent enters the regression positive anficaigtly in the periods
before 2002. Thus, some universities were very active in patentingnnewations

while others were not.

Next, we run the same regressions as above but include the nunplaéeras

in the previous periods as exogenous variables.

Table3
Results of the Negative Binomial Estimation (Robust): What explains patent
registration of public universities?
The endogenous variable is the number of pategistesed for each universityEstimated regression
coefficients, ® Absolute (2)-values in parentheses, “p<0.1, “'p<0.05, ™" p<0.01.

N=66 1981 — 1993 1994-2001 2002-2006
Patents 1981 - 1993 - -0.0011 (1.36) 0.0067 (6.06) ***
Patents 1994 - 2001 - - 0.0021 (4.00) ***
Age of the first patent (years) 0.3421 (5.86) *** 0.1543 (4.65) ***  0.0019 (0.09)
Medical School 1.423 (2.72) *** 0.8143 (2.12) ** 0.0991 (0.35)
Engineering Faculties -0.1923 (1.64)* 0.1586 (1.82) * 0.0422 (0.68)
East Germany 1.085 (1.96) ** 0.4896 (0.94) -0.7815 (3.03) ***
Constant -5.263 (5.17) *** -0.089 (0.20j 3.404 (10.66) ***

LogPseudolLL -107.1091 -233.499 -304.241

While the first column of table 3 shows the same results asbie 2, the
second regression does not really differ from the one presentect bheftable 2,
although the number of patents is included. The third regression provdesesults.

Now, the number of patents of the previous periods enters the regressions
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significantly. Their positive sign clearly indicates that thoserersities with a higher
patent activity in the past show a higher patent activity irpéned after the new law

came into effect.

Table4
Results of the 2SL S Regression: I nstitutional Deter minants of patent registra-
tions
The endogenous variables are the number of invenfiostrumented) and the number of patents

registered for each university in the period 2002&* Estimated regression coefficients, ® Absolute
(2)-valuesiin parentheses, "p<0.1, “p<0.05, ™" p<0.01.

Method OLS OLS 2SLS
Endogenous Variable (N=66) Inv. Discl. 02 - 04 Ptd?2 - 06 Patents. Inv. Discl.
Invention Disclosures 02-04 - 0.3675 (1.83)* 0.7009 (3.65)***
Patents 1981 - 2001 0.1839 (3.07)*** 0.2708 (3.11)*** Instrument
Age of the First Patent -1.5094 (-1.84)* -1.6322 (-1.45) Instrument
Publications / Year -0.1657 (-0.28) 0.0947 (1.21) Instrument
Citations / Year 0.0068 (1.G3) -0.0126 (-1.42) Instrument

€ Research Grants / Year 0.0008 (1.55) -0.0004 (-0.56) Instrument
Students / Professor -0.0795 (-0.40) -0.7772 (-2.96)*** Instrument
Regional GDP/Capita -0.3547 (-0.87) 0.1799 (0.33) Instrument
Medical School 19.9655 (1.25) 12.3366 (0.59) -8.8747 (-0.45)
Engineering Faculties -6.2128 (-1.59) 12.9765 (2.43)* 13.7475 (3.29)***
East Germany -5.5384 (-0.40) 0.0605 (0.00) 24.7481 (1.35)
Constant 48.9756 (2.48)** 55.8654 (2.01)* -21.1385 (-1.32)
R? 0.7479 0.5778 0.3113

Table 4 present the results from the 2SLS regression. While tiadlea for
institutional experience and teaching workload show the assumed positd/e
negative correlations to the number of patents, the resultscidtyfauality variables
are mixed. On the one hand the number of publications enters the @ymEsstive;
on the other hand the number of citations is significant and negatnes pGssible
explanation of this puzzling finding could be the often discussei#-wé between
publishing and patenting of innovations. The number of citations may depenly hea

on the significance of the published knowledge, while the number of publications may
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depend on additional factors (networks, research paradigm...). So oneroagide
that researchers who publish more significant knowledge - asurezl by citations —
invest less effort into patenting. Furthermore the significantevaluable 4 indicates

that the number of inventions is a function of inventions.

5. Summary

The results clearly show that the amendment of the Employewgethahe
innovation behaviour of public universities as measured by the number ofspdite
earlier periods the number of new patents can be explained bylg@a¢ndence: the
older the patenting experience the more likely new patentsbwilliled. The 2002
amendment of the Employee Invention Act interrupted this pattern atitk sage-
effect is replaced by the prior patenting experience of theersiiies. The most
patents still emerge from the most experienced universitiee. rlew law as a

“prescribed incentive” seems to work.

Obviously learning and experience can not be the only determinants of
university patenting or technology transfer. As shown above theradali@onal
factors like the faculty quality, teaching workload and inventiorclossires. The
relation between inventions and patents is moderated by the orgamigs#ti
technology transfer within the university, in our further researchinteand to open

this black box.
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