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Abstract

This paper investigates whether there are systematic differences bpateimgat the EPO

and DPMA (German patent office)n terms of how well the patent rights they grant
withstand corgstation Pdent rights are passive rights, which allow their proprietors to
exclude a third party from using an innovation. In return, the patentee has to make public the
details of the invet i o n. A patent ri ght s st gmofitsi ty c a
quality. That is to say, thenforceability and reliability of the right are indicators, from the

point of view of the patent owner, of the guat y of t he patentrighdi Thé cons
main criterion applietherei s a p at eimthe@ase of infnbement by third parties in
Germany andhereforeits enforceability in German courts. We comgp&PO patents which

are valid in Germanywith those granted by the DPMA, to investigate whether certain
systematic diffeences can be fourthiatdepend on which of these two routeaschosenA

unique data set of patent infringement cases in Germany wasTlieedifferences we test for

are in the probability that a court case will be brought for infringement, as well as the
outcome of casethat go to court. Thetudy also takes into consideratiorthat a disputed
patentds economic val ue an dvolvedhie thecchsa playcat er i s
deasive role.lt is fair to assume that this is particularly true for applications vexnaional

routes.

1 Introduction

Patents are a powerful instrument for securing rents from research and development, either
directly or strategically.In a world of ever more global markets, it has become crucial to own
the property rights to an innovation several countries at the same tinAd. of the major

patent offices have reported increases in the number of patents they Tdriants clear
evidence that gants remain an integral part of innovative actifitAn advantage of
European Patents isahonly a single applicatiois required to secungatent potection in up

to 34 countries, the Contracting States to the European Patent Convention (EPC). The
European Patent Office (EPO) carries out the necessary examination to confirm each

app | I ¢ anbvelty and iaventive stefnce granted, patents are valid underanal law in
each country requested in the applicatiéor the applicant, this creates a cost advantage, as
the EPOG6s fees are much | ower t hamt ofiche cos

individually and paying the applicable fees in each case. The administrative procedure
involved in the case of a European patent is also considerably simpler.

! Awareness of the strategic component of patenting behawisiincreased in recent years in economic literature. Examples
include Hall and Ziedonis (2001) and Shapiro (2001).

2 A recent study by the Fraunhofer Institute for Systeand Inneation Research (see Blind et €003)) surveyed and
analysed current trends among German enterprises. Encaoué2603). investigate the strategic aims behind patenting
behaviour and their political relevance.
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The numbers of patent applications and grants at the E&t@&sed continuously fromhé

time of its foundation in 1978 untd006 The European route was quickly seen as a viable
alternative to applying to the German patent office (DPMK&)gure :1). The number of
applications to the DPMA remained steady during the 1980s, while appiE to the EPO

rose markedly.These figures can be interpreted as reflecting thabéshment of the EPO
system.In the first half of the nineties, the annual numbérmatent applications to both
offices only changed slightly. In the second half of tireeties, however, both experienced a
clear increase in applications. The numbers hewvelled off again more recently, suggesting
that a new period of stagnation has comaring the period of growth, applications to the
EPO ncreased much more rapidlyaih DPMA applicationsThis is compatible with the
theory that the role of the patentsgym has changed as globalisation has progressed, with
international applications in particular gaining importance for enterprises (cf. Guellec and
Pottelsberghe 2002, IBid et al. 2003and the literature cited thereiruring the first years

oft the 21st century the application numbers for the German office are more or less constant
while the EPO applications still rise with a almost constant growth rate lately.

Figure 1-1: Applications and Growth Rate of DPMA and EPO

160000 0,20
140000 + + 0,10
ln

120000 | B
g 100000 + I Application DPMA T -0,10 o
= 5]
§ == Application EPO 12
a 80000 growth rate EPO - -0,20 §

o

< growth rate DPMA 2
# 60000 | - -0,30 ©

40000 - + -0,40

20000 - -0,50

0 - + -0,60

1981 1986 1991 1996 2001 2006
Year

Sourcce: DPMA and EPO annual reports

One reason for the increase&RO patenting was business putting more effort into R&D
and improving its efficiencyAt the same time, however, the range of motives for patenting
broadened noticeably. Strategic motivesparticular (e.g.blocking, reputation effects and
signaling) have taken on increasedpartancetwo (cf. Encaoua and Guellec 2003 and Blind



et al. 2003 and Blind et. al .200Y. It is fair to assume that this is particularly true for
applications via inteational routes.

This analysislooks into the question of whether there are systematic differences between
patenting at the EPO and DPMA, in terms of patent stabilityieriPaights are passive rights,

which allow their proprietors to exclude a third garom using an innovation. In return, the

patentee has to make public the details of the inverdionp at ent ri ght ds st ab
interpreted as a sign of its qualiffhat is to say, the enforceability and reliabilifytioe right

are indicators from the point of view of the patent owner, of the quality of the judicial
construct fdApeaeteat nricghteri on applied here i:
infringement by third parties iGermany and therefore its enforceability in Genniistrict

Courts.We compare EPO patents which are valid in Germany with those granted by the
DPMA, to investigate whether certain systematic differences can be found that depend on
which of these two routes was chosen. The differences we test fortheegrobability that a

court case will be brought for infringement, as well as the outcome of cases that go to court.
The study must also take into consideration
charactestics of the parties involved in tloase play a decisive role.

The first step is a descriptive analysis of the technological differences between patents
registered at the German and European patfice® (DPMA and EPO)The research then
proceeds witta comparison of indicators for thelue of disputed and nedisputed German

and European patent§he next step builds on these results, using econometric methods to
investigate whether there are significant differences between purely German patents and those
obtained from the EPO, in terna the probability that infringement cases will be brought.

The final part of our research goes on to consider the outcome of such cases, testing for
systematic diffeences between disputed EPO and DPMA patdist€mclude, the results of

the different arts are interpreted and combined to give a picture of how the two types of
patent compare overall.

2 Measuring the quality of patents

To investigate the quality of patents, it is first necessary to describe whaattdre quality
actually means in concretéerms. One possible approach is to associate quality with the
economic value that the patented innovation providethe patent owner. The patent owner
can temprarily exclude others from exploiting the innovation, i.e. from making economic use
of it. Whencompetitors are excluded in this way, the owner can make more profit than if all
of the potential market pcipants brought the innovation to the market at the same time.
One way of measuring this profit would be to compare the profit made by an esge¢hari



owns a patented innovation with the situation if another enterprise held the*f@feurse,

it is not poskble to carry out such a comparison directly, because the counterfactual situation
cannot be directly observetiowever, Hahoff et al. 1999, 2003) have demonstrated that this
hypothetical value is highly correlated with the observable characteristics of the patent.

A second angle involves considering the enforceability of a patent when faced with attempted
infringement or imitation. Thigpproach primarily addresses thabustness of the patent

right. One suitable means of measuring quality along these lines is to research patent
infringement casesntellectual property rights are passive rights. Their value is only realised
when they a actively asserted in the case mffingement.The probability of such disputes
occurring and the likelihood of a successful outcome for the holder can prosigbetiinto

the stability of patents, i.e. their ability to withstand attacks by third gdrtie

One problem with both of these concepts is thay Hre very difficult or even impossible to

observe in reality. On top of this, subjective assessments on the part of the patent holder
and/or poertial infringer are of great importance in determinthg robustness of a patent.

This problem of notobservability can, in part, be solved by finding observable auxiliary
variables that are correlated with theightes we are trying to measurevious studi€s
observedvalue correlatesvhich correspond tohe notion of economic valueefined above

ard can be used to compare the value of patented innovafibesmpirical study described

in the following uses such auxiliarmhthgari abl
way, it is also possibl® connect the two concepts of value.

Findings on patent disputes from theoretical modelling

One way of comparing different patentsodé | ega
rights. Various models for the analysis of intellectualpgrty disputes have been developed

in the economic literatureThese models have shown that ex ante information about the
parties ivolved in the disputes central to explaining how patent cases proc@edispute is

generally modelled as a bargaig game in vkich the patent owner makes an offer that the
defendant can either accept or rej®¢hen deciding on the offer, the claimant will make sure

that he/she stands to gain at least as much if the defendant accepts as he/she would if legal
proceedings were tooatinue. The defendant will only accept the offer if it leaves him/her

3 Harfhoff et al. (1999 and 2003) askpdtent ownersibout the price at which they would consider selling patents that had
attained the maximum period of validifjhe results were used to estimate a distribution function for the upper end of the
spectrum of patent valuéd.e. the most valude patents. Based on this estimation of patent values, indicators that can be
derived from the patent system were generated, which are statistically closely linked to the values.

“n theory, it would also be possible to analyse opposition proceedinggver, these take place at the patent offices. To
contest a German patent, the only option is to contact the DPMA and patents granted by the EPO can only be contested at
the EPO. Administative differences (e.g. deadlines for opposition) exist, which itéldmguency and outcome. It is
therefore barely possible to directly compare the two systems for opposition.

® Cf. Harhoff et.al. (2003).



better off than going to court, where the outcome is uncertain. When uncertainty is present,
the expeditions of the parties involved help determine the course of the cénflict.

Two man arguments can be derived from the theoretical literature on the subject:

1. A patent infringement case is more likely to proceed when the expected profits associated
with the patent are highe¢onomic value

2. A patent infringement case is more likely t@opeed when the parties involved have very
different expectations about the outcome. This is especially true if the claimant (patent
owner) thinks that the legal validity of the patent is very certain, while the defendant
(potential nfringer) considers itlubious (obustness of the patent rightlf the two sides
have similar expectations about the likely outcome of the case, they will prefer to settle
out of court, avoiding the additional legal tos

Given the aim of comparing the quality and robustmédsuropean pants with those issued
in Germany, we can derive the following research questions:

1. Are there differences between the economic value of European and German patents,
measured using comparable indicators of value?

2. Are German patents more likelthan European patents to be involved in patent
infringement cases at District Courts in Germany? If so, is this because of differences in
economic value or because European patents stand up better in court?

3 Data

Data on patent infringement cases

Informaion for the study of patent infringement cases wdgaeted from the records of two
of the three main courts in Germany that specialise in such disgutesnsure that the
highest possible proportion of the recorded cases had already been resolvedsevéoch
investigate cases filed between 1993 and 198k three year period was chosen to ensure
that enough observations are available for statistical analysis

The dataset of patent infringement cases heard in the Mannheim anddbrfisBéstrict
Courts contains information about the proceedings and their outcome, the parties involved
and the patents themselveBecause patent jurisdiction is highly concentrated, these two
District Courts together heard around 60% of all infringement das€grmanyduring the

6 Cf. Bebchuck (1984), Meurer (1989), Priestd Klein (1984)for modeling. Cooter & Rubinfeld (1989rovide a good
overview.
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observation periodThe ZEW gathered the data required by reviewing documents awohe t
courts.

Data on patents that were not subject to a patent infringement case (control group)

To identify typical characteristics of patents disputed in inéngnt cases, it is necessary to
construct a control group containing patents that were not subject to such legal proceedings.
The control group is formed by random selection from the population of all patents granted by
the DPMA and EPO. Care was taken dgrithe sampling process to assure that the
distribution of patents in the control group was not different from the observed distribution in
the group of infringed patents, in terms of the year of application or IPC caté&hmyneant
matching every disgad paentwith arandomly selected nedisputed patent that was applied

for in the same year and belonged to the same IPC cate§jtitngugh the construction is

such that51% of patents are involved in litigatiomandom selection ensures that the
qualitdive results on theaterminants of patent infringement cases and how a case proceeds
can be projected for the total population of all pateiitse data set that was generated
contains 1760 patents, 910 of which were subject to an iefmegt case30% ofthese (279
patents) are Europeantpats that are valid in Germanyhe control group consists of 850
patents, 52% (448) of which are European. Information was collected about all of the disputed
and control group patents (including number of citatioasily size, possible opposition
proceedings etk.Data about the patent holders were also gathered.

Bringing in additional data on patents and enterprises

Thanks to its cooperation with the credit rating agency CREDITREFOR ZEW is able

to maintaina comprehensive set of data on businesses. A high search frequencyhard ad
access to information pools at federal and European level mean that the data retoain up
date and reliable. Creditreform makes all of the information about enterprises itlbatedo
available to the ZEW at halfear intervals, for research purposes. The ZEW carries out a
comprehensive quality control procedure on the information, then incorpatatdo the
database. The profiles of businesses include a large amount adrgtamirmation such as
revenue, number of wkers, legal form,ownership, equity holdingslocation and credit
rating.

I n addi ti on, t he ZEW has mai nt ai ned a set
PATDPA, since 1996, as well as data from various ER@bases, such as ELPAC. These
databases were used for the statistevaluation of bibliographic informatio@n occasion,

7 Stahl (1991) and Almus et al. (2000) provide detailed insights into the collection of businesshmtedit rating agency
CREDITREFORM For a discussion of the general suitability of data from credit rating agencies see Audretsch and
Thurik (1999).
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the whole database must be analysed, particulianycitations made infuture patent
applications.

To allow easy access to degdllinformation about the patents and parties involved, the data
gathered on court cases were linked with the ZEW's business databases. The EPO also
provided exact figures on patent applications from the 15 main technology cluAters.
compaeble evaluatiorwas carried out for applications to the DPMA.

4  Empirical analysis of the quality of EPO paents

4.1 Technology clusters and frequency of patent disputes

Figures ATAl14 in the appendix show how applications to the EPO and DMPA differ by
technology clusteras wdl as what changes have taken place over the last thirty years. Clear
differences are visible in the share of apgtions in each technology cluster at the EPO and
DMPA. In every year since 1978, the DPMA has experienced much higher shares of patent
applicati ons in the <clusters Al ogistics and p
tech n o | ,dianstauction and general technolagnd feveryday necessitiesAmong EPO

appl i cati ons, the clusters fApure andustaghpl i ed
chemi stryo occup)yooking aththe dexelogneent overhime, there was a
noticeable rise in applications to the EPO in some high technology fields, such as
Abi otechnol ogyo, Acomputer so, ddiedteeccodmnimuni c a
the observation perd, these technology clusters account for a larger share of EPO than of
DMPA applicationsThe present study can only specelah the reasons behind the existence

and development of these structurdewever, it seems lacal to assume that certain key
charateristics of the applicants, such as the business size and degree of international
orientation, along with the extent to which the technology in question is internationalised, are
responsible for the differences.

Figure 4-1 compares the shares different technologies among nanfringed patentgo the
correspoding shares within the group of potentially infringed patehitiss shouldrevealany

systematic differences between tpeoportion of infringed patentsthat ae in a given
technology cluster and the share of all patents in the cluster. If thalplity of a patent
infringement trial were not dependent on which technology cluster the patent belonged to, the
share ofdisputedpatents each cluster accounted ¥avuld be the same as the sharealbf

patents, or at least not significantly differelRigure 2 shows only two imtences of clusters

wi t h such a 100% correspondence, namel vy A i
fimeasuri ng ahe&POpluesunderd00% tindidate that the cluster makes up a



smaller share of the group of disputed patents than it does for all patentatlgia value of
over 100% indicates an abea®erage frequency of infringement cases in a given cluster.

In the group of pants that are subject to infringement pratiegs, six technology clusters
occupy a smaller share than might be assumed going by the proportion of all patents they
account for (deviatiorcl 0 0 %) . T lkehemieals/pharmeacetiticalsfibiotechnology,
fielectricalo, felectronic®, flaudio medi@ and ficomputers. The opposite is the case for the
technol ogi es Al ogi sticseéeo, Aconst r uetativé on é 0
deviationis greater than 100%. Generally speaking, the same trends apply EPO and

DPMA. However, in cases where the deviation has a larger absolute value&Qltigan at

the DPMA, the contesteBPO patents are more frequently represented in the technology
cluster concerned than the contested German paténitsapplies pdicularly to the clusters

"l ogi sticseéeo, Aconstr asti tAbthedsamedimal theSeclustersy d a y
make up a bigger share of all applications to the DPMA than their sh&R@édpplications.

This would seem to suggest that in theseiq@aer clusters, EPO pents are of higher value

than DMMA patents and are therefore more frequently infringed and more decisively
defended.

Figure 4-1: Relative difference between the distributions of potentially infringel and
non-infringed patents at the EPO and DPMA
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An exception to this is biotechnology, a very young technology which nevertheless has strong
links to the chemical and pharmadeat industriesThe relative frequecy of infringement

trials for biotechnolgy at theEPO and DPMA shows the same pattern as for traditional
technologiesThe eplanation for this may lie in the uncertainty surrounding court decisions
and the way patent claims are set odmother possible reason may be uncertain profit
expectatios from botechnology innovations.



4.2 Operationalising patent quality

Establishing the value correlates

The fist step is to analyse the characteristics of a patent. Harhoff, Scherer and Vopel (2003)
studied a sample of partiarly valuable patents, comparitigeir properties with those of the

total population of patent3hey also adopted the methodology of comparing the group under
investigation with a control group randomly seétfrom all patents applied for in the same
year.The following characterist&cwere found to be robust correlates for theneenic value

of patents:

1 the number of citations in subsequent pateforsvard citations
1 the number of existing patents cited in the applicati@tkward citaions)

1 whether a patent had survived an oppositprocedure at the German Patent Office
(Oppositian)

1 the size of the patent familfFémsiz¢

Harhoff et al. (2003) carried out a very detailed analysis of the economic value of infringed
patents, via surveys of enterprises. The values found correthtéhes indicators listed above.

The authors took account fdrward citaions backward citationsand family size they also
included an indicator for opposition precbngs and used the number of IPC categories
assigned to a patent as an indicator ferbteadth.All of these indicators are positively
associated with the value of the patent, at a high level of statistical cert&imtyall
technologiesforward citationsis the indicator that shows the least variation bytext. This
makes it more apppriate for use in measuring the value of patents in general, compared to
the other indiators, whose values fluctuate more from one technology cluster to another.
Forward citationsremains the most statistically precise irdar. The following analysis
therefore relies heavily on it.

Harhoff and Reitzig (2004) and Graham et al. (2002) are among the authors who provide
evidence for the correlationretween a patent being opposed and the patent's dualy

size is now weklestablished in the relevantdrature as a suitable correlate for value; as such,
there is no need to discuss it furtherda

These characteristics can certainly be used to determine the relative value within any test
group. Administrative differences between European and Germantpgiplications were

8 Detailed comments about the defigiand calculatig patent valuesas well as abouwnalysig the influence ofvarious
patent propeits, can be found in Harhoff et al. (2003).
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taken into account in the multivariate analysis by stansiagithe value characteristics using
the average values for each patent officeaddition,

1 the nunber of patent claims made in the application and graih{s)

was uses avaluecorfeat e i nt ende dbreddiwofapdpnt. esent t he 0

Comparing German and European patentso6 value

Table la compares the mean of the value correlates for EPO applications and DPMA
applicatims. Separate figures are shown forgets that were infringed and patents that were
not.

It is immediately visible that infringed patents have much higher values for most of the
indicators than patents that were not infring€de only instances in which no significant
difference emerges athe indicatorsdBackward Citationsand Family Size when applied to

EPO patentsBackward Citationsis the weakest of the value correlates used here, while
Family Sizedisplays very high values for EPO patents even if they are not infringed, because
of the specific advantages of applying to the EPO.

A two-sided ttest was used to investigate whether there are significant differences between
the value correlates for EPO patent applications and German applications, in the group of
infringed patents or the otol group. Only the variableBackward Citationshas a
significantly higher value for German patents than for European patents (Columns (5) and
(6)).? Apart from that, the number &forward Citationsand claims are very much the same,

as is family size irthe control group. The difference between the two values for Forward
Citations in disputed patents certainly stands out, but is not statistically significant and is
caused by a few extreme values among infringed DPMA patents. According to Harhoff and
Reitzig (2004), the fact that a patent has survived opposition is highly correlated with the
value of the patented innovation. European patents that are subject to an infringement case are
more likely to have withstood opposition proceedings than German pdterthe same
position. There is no clear pattern of value correlates in the total population of patents. As
such, it is not possible to conclude from the present data that European patents have a
significantly higher economic value.

® Citations a patent receives at a patent office other thaDRIMA or EPO are not counted here.

11



Table 1a:
Mean values for the value correlates (weighted) of European and German patents

Nachrichtlich Contested patents Control group
Total sample
1) (2) 3) 4) (5) (6)
EPO DPMA EPO DPMA EPO DPMA
Forward Citations 6.021 11635 12010 16.306 2.292" 4.302"
Backward Citations | 2.368" 4980~ 1.299™ 6.276" 3.033 2.946
Claims 16340 17064 20609 20820 13680 11.168
Oppositiort 0.163 0.152 0.333" 0.223" 0058 00.40
Family size*100 10614 12165 11377 16795 10139 4.898

Legend ™ ™, ": values differ at th&, 5and10%level of significance, respectively
! Proportion

Source:EPO, DPMA , own calculations

Further differences between German and Europeartguats in infringement cases

Patents thaare valid in Germany may come from different sources and the characteristics of
the applicant/owner may vary.

One factor that ekermines the origin of a patent is the application route follo¥gzhtent in
Germany may be the result of a purely Germarliegion, of a European applicatiggPO
application) or may also have been filed under the Patent Cooperation Tre&ly (
apication). The application route chosen is a further sign of how valuable the applicant
adjudges the pert to beex ante(cf. Gudlec and Pottedberghe 2002)°

Table 1b shows the mean values of some more variables which are considered to influence
whether patents are infringed amdhich are therefore also value correlatéhe shares of
European pnts in the control group and tbsample suggest that European patents are
underrepresented in patent infringement cases in Germad®.7% of the infringed and
disputed patents are European, significantly below the share of 52.7% in the control group.
PCT Appications make up a relativg small proportion in each of the groups, with no
statistically sgnificant differences between disputed and -d@puted patents. The same
cannot be said, however, for EPO and DPMA patents (Table 1b).

Economic factors (sales revenue, number of employees t he applicant so
are operationalised via dummy variables for:

10 Because PCT applications rose sharply during the 1990s, we can assume that the statements made about the application
route in the following do not accurately describe the current situation.

12
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1 Size caegory (Individual, Small Firm, Medium Size Firm, Large Fjm
1 Origin (Owner DE, EU, US, JRythen

We expect small enterprises to be involved in court proceeduntes aften, relative to their

overall patenting frequency. Such enterprises often have a great deal to lose and attach great
value to any pnt they ownlt is not possible to draw a clear conclusion on this matter from

the poportions shown in Table 1ine surprising finding, hmeever, is that applications by
individuals and small enterprises account for a larger share of contested EPO patents than of
control group EPO patent3his pattern is not found in applications to the German patent
office. One posible explanation for this result may be that the choice of (an international)
application route is, in itself, a sign that the individual inventor or smaligige making the
application attaches great importance to the invenfidre enterprises Sseajuently tend to

choose legal means to defend their property rights.

When it comes to the applicant's country of origin, it seems logical to assume that foreigners
are involved in patent infringement cases in Germany less often than German enterprises or
private individuals. The structure of the group of applicants reflects these a priori
expectations. It is mainly German enterprises and individuals that file applications at the
DPMA. The share of foreign applicants is markedly larger at the EPO (Tableldimnc(5)

and (6)). Among the disputed patents, however, Germaicapfd still constitute by far the
largest group, even at the EPThis means that patent infringements are more likely to be
discovered and combated by litigation if they take place énhtbme markefcf. Table 1b,
columns (3) and (5))This is particularly clear for European patents. While a share of 0.4 of
the total sample of European patents had a German applicantyuhe riises to 0.65 if we

only consider the disputed patents.

Thenumber of patents i nnsidened to whow thé extenp ofrthief ol i
technology coveredRortfolio Sizg. Enterprises with large patent portfolios are generally
experenced in applying for and enforcing pater@uyning a large number of patenalso

gives them more bargaining power in disputes, since they are usually better able to block their
compettors. Owners of a large stock of patents should have a greater chance of reaching a
pre-court sétlement, with the result that this group of owsiehows a lower propensity for

litigation. It is thus not possible on the basis of the present data to determine whether a
preference for out of court solutions is the reason why enterprises that may have a more
aggressive perception of patent rights da bong infringement cases more frequentfy.

™ The surprisingly low valudor the portfolio size of contested EPO patents can partly be attributed to a few outliers that
Afdrive upo the average for DPMA applications. It is also
patents that are owned by small entergrisied individual inventors.
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Table 1b: Mean values for other factors influencing probability of litigation for
European and German patents

Total sample Contested patents Control group
1) 2 3 4 ) (6)
EPO DE EPO DE EPO DE
EPOApplication (0/1) 0.41 - 30.7 - 52.7 -
PCT Application 0.106 0.003 0.086 0.005 0.118 0.001
Individual Owner 0.205 0.254 0.215 0.222 0.199 0.303
Small Firm 0.072 0.183 0.093 0.212 0.058 0.137
Medium Size Firm 0.253 0.288 0.272 0.284 0.241 0.293
Large Frm 0.470 0.276 0.419 0.282 0.502 0.266
Owner DE 0.400 0.857 0.649 0.818 0.241 0.918
Owner EU 0.287 0.094 0.194 0.127 0.346 0.042
Owner US 0.188 0.035 0.118 0.048 0.232 0.015
Owner JP 0.100 0.004 0.032 0.005 0.143 0.002
Owner other 0.026 0.011 0.007 0.003 0.038 0.022
Portfolio Size / 10000 0.161 0.154 0.062 0.259 0.220 0.257
Share patents in IPC clay 0.520 0.462 0.500 0.474 0.532 0.444
No. of obsevations 727 1033 279 631 448 402

A variable for technological concentration or technological cortipptwas measured as

1 Patents in a given main IPC category as a share of all patents applied for in the same year
as the disputed pater@ifare of Patents in IPC 4 diyit

We would expect legal action to be more likely in technology categories in which more
patents are applied for and grantddowever, the results in Table 1b do not confirm this
assunption.

Nevertheless, it is important to note that many of the determinants discussed here are closely
correlated, which may lead to spurious relationships. kamele, we can assume that
portfolio size and enterprise size are closelyalated. Observing each separately is likely to

lead to erroneous conclusio® tackle this problem, we carried out altivariate analysis

of the determinants of legal disputes described in the following section.
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4.3 Analysis of the probability of patent infringement cases

Based on the theoretical literature it should be expected that patent infringement cases occur
more often, the more valuable a patent is, the more xperience and information on the
chances of winning in a legal confrontation betweendaenantand the patent infringer
varies and the closer the proximity of the disputed patent to other products and processes i.e.
the higher the fAreacho of the patent i s.

For this reason, we will now take the probabilfythe incidence of patent infringement cases

as the dependent variable and investigate how it is affectedtlimators of the patent value,
characteristics of the field of technology under which theergafalls and different
characteristics of the companies. The collected data and the control group were analysed with
the help of an econometric method (multivariate probit analysis). This method examines how
the probability of nfrihregdgmenrcti deaaxsed od h aan gpeast, e
influence this decision (exogenouariables) are changed.

The disadvantage of research on the enforcementt@figsaand on patent infringement cases

is that onlypartthe of the disputavhich takes place in coucan be bserved:? All the patent
infringement disputes that are settledfore they get to coudre thus removed from the
analysis. As a result one can observe only
cases. This means one measures tiobagbility of a patent infringement case given the
unobservable probability that a patent infringement has taken place, lseewedtd, and

could not besettled outside a court of ldvefore the case was brought

The model specifications lean on the wofkCremers (2003). One result of this examination

is the highly significant effect of the paténs e ¢ @atue enithe probabilitgf such atrial

taking place. As a result mainly highalue patents are the cause for disputes in theses>

As such, tle likelihood of a patent being involved in court proceedings can be used as a
measure t o ¢ omp dhiscanpba bney ndnes, boweyer,aafter donsidering the
differences between the German and European patent application and granting procedure.

Table 2 presents the results of theseémadions. Three different modetredisplayed which
vary with regard to the explanatory facttiisyinclude.

In the first model (clumns 1 and 2) there are no indicators included for the patent value and
the mainfocus is onthe characteristics of the applicant and the technology clusters. In the
second model additional explanatory indicators for the patent value are considered. Finally in
the third model another possible interaction between the patent valuderagplication

12 ¢f. Cremers (2003), Stauder (198%)da.anjouwand Schankermann (2003).

13 For the US there are dlitativdy similar results in Lanjouvand Schankerman (2003)
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process is presented. This stepwise approach should allow for a ibsttdrt into the
robustness of the results.

Since the statistical characteristidstiee second modek¢lumms 3 and 4)and third model
(columns 5 and 6are clearly sup@r to the first model, the interpretation of the results is
also oriented to both these models

The initial determining factor of a patent dispute is the patent value. The value variables have

a significantly positive effect on the probability of a patémfringement case. His is

discernible from the tapost block in the table. Thus the probability of a patent infringement

case is increased by 0.35% if the average numbé&wookard Citationsincreases by 1%.

While considering the squared terms, Bwrward Citationsfollow a U-shaped relationship,

i.e. the effect decreases with increasing citations. A significant effect oBalekward
Citationson the probabilityof litigation could not be established. The nunlof countries in

which patent protections soughtsdes cri bed i n the | iterature &
this number, the more the applicant values the international potential of the patent.

In case of opposition proceedings against a granted patent, the inastgp and the novelty

of the innovation are challenged. These proceedings could signal a strong case for the patent
because it has once already successfully emerged from such a dispute. On the other hand it
could induce further infringements and legal disputes because it encompasseable
innovation which is of great interest to other parties as well. From the literature it is a well
known fact that more valuable patents are attacked in opposition proceedings more often than
less valuable patents. The positively significantffocient suppors the thesis that the risk of

legal proceedingjis only undertaken for a valuable innovatién.

The second parts of tabl e 2 o6rringgmestcasesodcurv e r €
less often with European patents. This can be Beemthe signifcantly negative parameter

of the EPO patents. For the observed sample this means that the probability of a European
patent being involved in a patent infringement case is, ceterlsugatd2% (column 4) highe

than that of a German patehtowever this average value is not valid for all patents. As we
observe from column 5 and 6 the probability for a patefningement case dEPO patents

increases disproportionatelyith the value of the patenn case othe most valuable patents

the pobability is higher than that of patent infringement cases of DPMA patents.

Small firms andvery largecompanies have a higher tendency of engaging in patent disputes
in a court of law than individuals. They often try to protect their rights by legal snekine
different structures of the companies or persapplying tothe patent office should be
considered in this examination. One can expect big German companies with an international

4 Cf. the examination of opposition proceedings atER©in Hartoff and Reitzig(2004).
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focus to apply more often at tB#?Othan the DPMA. On the other haaohall companies and

private individuals who operate in the domestic market would prefer the German application
which is cheaper. Since, within the European patents, one observes a lower probability of
patent infringement cases in Germany and at the smneeascertains a lower tendency of

large companies to engage in these cases, this interaction is considered in separate
approximations in columns 5 and 6. It is obviousE®Opatents that small corapies have a

higher probabilityof litigation, ceteris pribus, than individuals or medium sized large
companies.

No differences can beetected with regard to the PCT application process. The number of
patents in the respective-ddgit IPC classes plays an equally unimportant role for the
probability of a mtent infringement case.

Part 3 in Table 2 presents the influence of the other characteristics of the patent applicant on
the probabilityof litigation. As anticipated, dreignersare rarely involved in such legal
proceedingsWith a ncreasing amount ofgtent applications, i.e. the size of the portfolio, the
probability of being involved in a patent infringement case decreases. The assumption that
companies with a large patent portfolio are less likely to institute legal proceedings is also
confiirmed. Iti s pl ausi bl e to assume that this big
daunting effect on a potenti al p ajitves patenti nf r i
owners greatemegotiating powein the context of preourt settlements

The inclusion of TechnologyClusterDummies did not, as expected, result in a significant
effect. The control group was ranked according to thdigd IPC classeaused for the
obsenationgroup. Thus both parts of the sample exhibit the same structure.
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