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Abstract 

This paper investigates whether there are systematic differences between patenting at the EPO 

and DPMA (German patent office), in terms of how well the patent rights they grant 

withstand contestation. Patent 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 invention. A patent rightôs stability can also be interpreted as a sign of its 

quality. That is to say, the enforceability and reliability of the right are indicators, from the 

point of view of the patent owner, of the quality of the judicial construct ñpatent rightò. The 

main criterion applied here is a patentôs stability in the case of infringement by third parties in 

Germany and therefore its enforceability in German 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. A 

unique data set of patent infringement cases in Germany was used. The differences we test for 

are in the probability that a court case will be brought for infringement, as well as the 

outcome of cases that go to court. The study also takes into consideration that a disputed 

patentôs economic value and the characteristics of the parties involved in the case play a 

decisive role. It is fair to assume that this is particularly true for applications via international 

routes. 

1 Introduction  

Patents are a powerful instrument for securing rents from research and development, either 

directly or strategically.
1
 In a world of ever more global markets, it has become crucial to own 

the property rights to an innovation in several countries at the same time. All of the major 

patent offices have reported increases in the number of patents they grant. This is clear 

evidence that patents remain an integral part of innovative activity.
2
 An advantage of 

European Patents is that only a single application is required to secure patent protection 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 

applicationôs novelty and inventive step. Once granted, patents are valid under national law in 

each country requested in the application. For the applicant, this creates a cost advantage, as 

the EPOôs fees are much lower than the cost of applying to each national patent office 

individually and paying the applicable fees in each case. The administrative procedure 

involved in the case of a European patent is also considerably simpler.  

                                                      

1 Awareness of the strategic component of patenting behaviour has increased in recent years in economic literature. Examples 

include Hall and Ziedonis (2001) and Shapiro (2001). 

2 A recent study by the Fraunhofer Institute for Systems and Innovation Research (see Blind et al. (2003)) surveyed and 

analysed current trends among German enterprises. Encaoua et al. (2003) investigate the strategic aims behind patenting 

behaviour and their political relevance. 
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The numbers of patent applications and grants at the EPO increased continuously from the 

time of its foundation in 1978 until 2006. The European route was quickly seen as a viable 

alternative to applying to the German patent office (DPMA). (Figure 1-1). The number of 

applications to the DPMA remained steady during the 1980s, while applications to the EPO 

rose markedly. These figures can be interpreted as reflecting the establishment of the EPO 

system. In the first half of the nineties, the annual number of patent applications to both 

offices only changed slightly. In the second half of the nineties, however, both experienced a 

clear increase in applications. The numbers have levelled off again more recently, suggesting 

that a new period of stagnation has come. During the period of growth, applications to the 

EPO increased much more rapidly than DPMA applications. This is compatible with the 

theory that the role of the patent system has changed as globalisation has progressed, with 

international applications in particular gaining importance for enterprises (cf. Guellec and 

Pottelsberghe 2002, Blind et al. 2003, and the literature cited therein). During 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
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Source: DPMA and EPO annual reports 

One reason for the increase in EPO patenting was businesses putting more effort into R&D 

and improving its efficiency. At the same time, however, the range of motives for patenting 

broadened noticeably. Strategic motives in particular (e.g. blocking, reputation effects and 

signalling) have taken on increased importance two (cf. Encaoua and Guellec 2003 and Blind 
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et al. 2003, and Blind et. al .2007). It is fair to assume that this is particularly true for 

applications via international routes. 

This analysis looks into the question of whether there are systematic differences between 

patenting at the EPO and DPMA, in terms of patent stability. Patent 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 invention. A patent rightôs stability can also be 

interpreted as a sign of its quality. That is to say, the enforceability and reliability of the right 

are indicators, from the point of view of the patent owner, of the quality of the judicial 

construct ñpatent rightò. The main criterion applied here is a patentôs stability in the case of 

infringement by third parties in Germany and therefore its enforceability in German District 

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 for are in the probability 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 that a disputed patentôs economic value and the 

characteristics of the parties involved in the case play a decisive role.  

The first step is a descriptive analysis of the technological differences between patents 

registered at the German and European patent offices (DPMA and EPO). The research then 

proceeds with a comparison of indicators for the value of disputed and non-disputed German 

and European patents. The 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 terms of 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 differences between disputed EPO and DPMA patents. To conclude, the results of 

the different parts 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 what the patent quality 

actually means in concrete terms. One possible approach is to associate quality with the 

economic value that the patented innovation provides the patent owner. The patent owner 

can temporarily exclude others from exploiting the innovation, i.e. from making economic use 

of it. When competitors are excluded in this way, the owner can make more profit than if all 

of the potential market participants 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 enterprise that 
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owns a patented innovation with the situation if another enterprise held the patent.
3
 Of course, 

it is not possible to carry out such a comparison directly, because the counterfactual situation 

cannot be directly observed. However, Harhoff 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. This approach primarily addresses the robustness of the patent 

right . One suitable means of measuring quality along these lines is to research patent 

infringement cases. Intellectual property rights are passive rights. Their value is only realised 

when they are actively asserted in the case of infringement. The probability of such disputes 

occurring and the likelihood of a successful outcome for the holder can provide insight into 

the stability of patents, i.e. their ability to withstand attacks by third parties.
4
 

One problem with both of these concepts is that they are very difficult or even impossible to 

observe in reality. On top of this, subjective assessments on the part of the patent holder 

and/or potential infringer are of great importance in determining the robustness of a patent. 

This problem of non-observability can, in part, be solved by finding observable auxiliary 

variables that are correlated with the variables we are trying to measure. Previous studies
5
 

observed value correlates which correspond to the notion of economic value defined above 

and can be used to compare the value of patented innovations. The empirical study described 

in the following uses such auxiliary variables in the measurement of ñpatent qualityò. In this 

way, it is also possible to connect the two concepts of value.  

Findings on patent disputes from theoretical modelling 

One way of comparing different patentsô legal validity is to analyse civil disputes over patent 

rights. Various models for the analysis of intellectual property disputes have been developed 

in the economic literature. These models have shown that ex ante information about the 

parties involved in the disputes is central to explaining how patent cases proceed. A dispute is 

generally modelled as a bargaining game in which the patent owner makes an offer that the 

defendant can either accept or reject. When 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 to continue. The defendant will only accept the offer if it leaves him/her 

                                                      

3 Harfhoff et al. (1999 and 2003) asked patent owners about the price at which they would consider selling patents that had 

attained the maximum period of validity. The results were used to estimate a distribution function for the upper end of the 

spectrum of patent values ï i.e. the most valuable 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. 

4 In theory, it would also be possible to analyse opposition proceedings. However, 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 influence frequency and outcome. It is 

therefore barely possible to directly compare the two systems for opposition. 

5 Cf. Harhoff et.al. (2003). 
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better off than going to court, where the outcome is uncertain. When uncertainty is present, 

the expectations of the parties involved help determine the course of the conflict.
6
 

Two main 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 high. (economic value). 

2. A patent infringement case is more likely to proceed 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 infringer) considers it dubious (robustness of the patent right).  If 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 costs. 

Given the aim of comparing the quality and robustness of European patents 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 likely than 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 

Information for the study of patent infringement cases was extracted from the records of two 

of the three main courts in Germany that specialise in such disputes. To ensure that the 

highest possible proportion of the recorded cases had already been resolved, we chose to 

investigate cases filed between 1993 and 1995. This 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 and Düsseldorf District 

Courts contains information about the proceedings and their outcome, the parties involved 

and the patents themselves. Because patent jurisdiction is highly concentrated, these two 

District Courts together heard around 60% of all infringement cases in Germany during the 

                                                      

6 Cf. Bebchuck (1984), Meurer (1989), Priest and Klein (1984) for modelling. Cooter & Rubinfeld (1989) provide a good 

overview. 
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observation period. The ZEW gathered the data required by reviewing documents at the two 

courts. 

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

To identify typical characteristics of patents disputed in infringement 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 during the 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 category. This meant 

matching every disputed patent with a randomly selected non-disputed patent that was applied 

for in the same year and belonged to the same IPC category. Although the construction is 

such that 51% of patents are involved in litigation, random selection ensures that the 

qualitative results on the determinants of patent infringement cases and how a case proceeds 

can be projected for the total population of all patents. The data set that was generated 

contains 1760 patents, 910 of which were subject to an infringement case. 30% of these (279 

patents) are European patents that are valid in Germany. The 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 citations, family size, possible opposition 

proceedings etc.). 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 CREDITREFORM
7
, the ZEW is able 

to maintain a comprehensive set of data on businesses. A high search frequency and ad-hoc 

access to information pools at federal and European level mean that the data remain up-to-

date and reliable. Creditreform makes all of the information about enterprises it has collected 

available to the ZEW at half-year intervals, for research purposes. The ZEW carries out a 

comprehensive quality control procedure on the information, then incorporates it into the 

database. The profiles of businesses include a large amount of standard information such as 

revenue, number of workers, legal form, ownership, equity holdings, location and credit 

rating. 

In addition, the ZEW has maintained a set of data from the DPMAôs patent database, 

PATDPA, since 1996, as well as data from various EPO databases, such as ELPAC. These 

databases were used for the statistical evaluation of bibliographic information. On occasion, 

                                                      

7 Stahl (1991) and Almus et al. (2000) provide detailed insights into the collection of business data at the credit 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, particularly for citations made in future patent 

applications. 

To allow easy access to detailed information 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 clusters. A 

comparable evaluation was carried out for applications to the DPMA. 

4 Empirical analysis of the quality of EPO patents 

4.1 Technology clusters and frequency of patent disputes 

Figures A1-A14 in the appendix show how applications to the EPO and DMPA differ by 

technology cluster, as well as what changes have taken place over the last thirty years. Clear 

differences are visible in the share of applications in each technology cluster at the EPO and 

DMPA. In every year since 1978, the DPMA has experienced much higher shares of patent 

applications in the clusters ñlogistics and processingò, ñmeans of transport and general 

technologyò, ñconstruction and general technologyò and ñeveryday necessitiesò. Among EPO 

applications, the clusters ñpure and applied organic chemistry", ñpolymersò and ñindustrial 

chemistryò occupy much larger shares. Looking at the development over time, there was a 

noticeable rise in applications to the EPO in some high technology fields, such as 

ñbiotechnologyò, ñcomputersò, ñtelecommunicationsò and ñaudiovisual mediaò. At the end of 

the observation period, these technology clusters account for a larger share of EPO than of 

DMPA applications. The present study can only speculate on the reasons behind the existence 

and development of these structures. However, it seems logical to assume that certain key 

characteristics 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 of different technologies among non-infringed patents to the 

corresponding shares within the group of potentially infringed patents. This should reveal any 

systematic differences between the proportion of infringed patents that are in a given 

technology cluster and the share of all patents in the cluster. If the probability of a patent 

infringement trial were not dependent on which technology cluster the patent belonged to, the 

share of disputed patents each cluster accounted for would be the same as the share of all  

patents, or at least not significantly different. Figure 2 shows only two incidences of clusters 

with such a 100% correspondence, namely ñindustrial chemistryò at the DPMA and 

ñmeasuring and opticsò at the EPO. Values under 100% indicate that the cluster makes up a 
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smaller share of the group of disputed patents than it does for all patents. Similarly, a value of 

over 100% indicates an above-average frequency of infringement cases in a given cluster.  

In the group of patents that are subject to infringement proceedings, six technology clusters 

occupy a smaller share than might be assumed going by the proportion of all patents they 

account for (deviation < 100%). These are ñchemicals/pharmaceuticalsò, ñbiotechnologyò, 

ñelectricalò, ñelectronicsò, ñaudio mediaò and ñcomputersò. The opposite is the case for the 

technologies ñlogisticséò, ñconstructionéò and ñeveryday necessitiesò, i.e. the relative 

deviation is greater than 100%. Generally speaking, the same trends apply to the EPO and 

DPMA. However, in cases where the deviation has a larger absolute value at the EPO than at 

the DPMA, the contested EPO patents are more frequently represented in the technology 

cluster concerned than the contested German patents. This applies particularly to the clusters 

"logisticséò, ñconstructionéò and ñeveryday necessitiesò. At the same time, these clusters 

make up a bigger share of all applications to the DPMA than their share of EPO applications. 

This would seem to suggest that in these particular clusters, EPO patents are of higher value 

than DPMA patents and are therefore more frequently infringed and more decisively 

defended.  

Figure 4-1: Relative difference between the distributions of potentially infringed 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 pharmaceutical industries. The relative frequency of infringement 

trials for biotechnology at the EPO and DPMA shows the same pattern as for traditional 

technologies. The explanation for this may lie in the uncertainty surrounding court decisions 

and the way patent claims are set out. Another possible reason may be uncertain profit 

expectations from biotechnology innovations. 



 10 

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 particularly valuable patents, comparing their properties with those of the 

total population of patents. They also adopted the methodology of comparing the group under 

investigation with a control group randomly selected from all patents applied for in the same 

year. The following characteristics were found to be robust correlates for the economic value 

of patents:  

¶ the number of citations in subsequent patents (forward citations) 

¶ the number of existing patents cited in the application (backward citations) 

¶ whether a patent had survived an opposition procedure at the German Patent Office 

(Opposition) 

¶ the size of the patent family (Famsize) 
8
 

Harhoff et al. (2003) carried out a very detailed analysis of the economic value of infringed 

patents, via surveys of enterprises. The values found correlate with the indicators listed above. 

The authors took account of forward citations, backward citations and family size; they also 

included an indicator for opposition proceedings and used the number of IPC categories 

assigned to a patent as an indicator for its breadth. All of these indicators are positively 

associated with the value of the patent, at a high level of statistical certainty. For all 

technologies, forward citations is the indicator that shows the least variation by context. This 

makes it more appropriate for use in measuring the value of patents in general, compared to 

the other indicators, whose values fluctuate more from one technology cluster to another. 

Forward citations remains the most statistically precise indicator. 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 correlation between a patent being opposed and the patent's value. Family 

size is now well-established in the relevant literature as a suitable correlate for value; as such, 

there is no need to discuss it further here.  

These characteristics can certainly be used to determine the relative value within any test 

group. Administrative differences between European and German patent applications were 

                                                      

8 Detailed comments about the defining and calculating patent values, as well as about analysing the influence of various 

patent properties, can be found in Harhoff et al. (2003). 
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taken into account in the multivariate analysis by standardising the value characteristics using 

the average values for each patent office. In addition, 

¶ the number of patent claims made in the application and granted (Claims) 

was used as a value correlate intended to represent the ñbreadthò of a patent. 

Comparing German and European patentsô value correlates 

Table 1a compares the mean of the value correlates for EPO applications and DPMA 

applications. Separate figures are shown for patents 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 infringed. The only instances in which no significant 

difference emerges are the indicators Backward Citations and Family Size, when applied to 

EPO patents. Backward Citations is the weakest of the value correlates used here, while 

Family Size displays 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 t-test 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 control group. Only the variable Backward Citations has a 

significantly higher value for German patents than for European patents (Columns (5) and 

(6)).
9
 Apart from that, the number of Forward Citations and claims are very much the same, 

as is family size in the 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 patents in the 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.  

                                                      

9 Citations a patent receives at a patent office other than the DPMA or EPO are not counted here. 
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Table 1a:  

Mean values  for the value correlates (weighted) of European and German patents 

 Nachrichtlich : 

Total sample 

Contested patents Control group 

 (1) 

EPO 

(2) 

DPMA 

(3) 

EPO 

(4) 

DPMA 

(5) 

EPO 

(6) 

DPMA 

Forward Citations          6.021
*
 11.635

*
 12.010 16.306 2.292

**
 4.302

**
 

Backward Citations          2.368
***

 4.980
***

 1.299
***

 6.276
***

 3.033 2.946 

Claims                16.340 17.064 20.609 20.820 13.680 11.168 

Opposition
1 
             0.163 0.152 0.333

***
 0.223

***
 0058 00.40 

Family size*100             10.614 12.165 11.377 16.795 10.139 4.898 

Legend: ***,  ** , *: values differ at the 1, 5 and 10% level of significance, respectively  

1
 Proportion 

Source: EPO, DPMA , own calculations 

Further differences between German and European patents in infringement cases 

Patents that are valid in Germany may come from different sources and the characteristics of 

the applicant/owner may vary. 

One factor that determines the origin of a patent is the application route followed. A patent in 

Germany may be the result of a purely German application, of a European application (EPO 

application) or may also have been filed under the Patent Cooperation Treaty (PCT 

application). The application route chosen is a further sign of how valuable the applicant 

adjudges the patent to be ex ante (cf. Guellec and Pottelsberghe 2002).
10

 

Table 1b shows the mean values of some more variables which are considered to influence 

whether patents are infringed and which are therefore also value correlates. The shares of 

European patents in the control group and total sample suggest that European patents are 

underrepresented in patent infringement cases in Germany ï 30.7% of the infringed and 

disputed patents are European, significantly below the share of 52.7% in the control group. 

PCT Applications make up a relatively small proportion in each of the groups, with no 

statistically significant differences between disputed and non-disputed patents. The same 

cannot be said, however, for EPO and DPMA patents (Table 1b). 

Economic factors (sales revenue, number of employees) and the applicantsô country of origin 

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. 
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¶ Size category (Individual, Small Firm, Medium Size Firm, Large Firm), 

¶ Origin (Owner DE, EU, US, JP, other) 

We expect small enterprises to be involved in court proceedings quite often, relative to their 

overall patenting frequency. Such enterprises often have a great deal to lose and attach great 

value to any patent they own. It is not possible to draw a clear conclusion on this matter from 

the proportions shown in Table 1b. One surprising finding, however, is that applications by 

individuals and small enterprises account for a larger share of contested EPO patents than of 

control group EPO patents. This pattern is not found in applications to the German patent 

office. One possible explanation for this result may be that the choice of (an international) 

application route is, in itself, a sign that the individual inventor or small enterprise making the 

application attaches great importance to the invention. The enterprises subsequently 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 (Table 1b, column (5) 

and (6)). Among the disputed patents, however, German applicants still constitute by far the 

largest group, even at the EPO. This means that patent infringements are more likely to be 

discovered and combated by litigation if they take place in the home market (cf. 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 applicant, the figure rises to 0.65 if we 

only consider the disputed patents. 

The number of patents in an ownerôs portfolio is considered to show the extent of the 

technology covered (Portfolio Size). Enterprises with large patent portfolios are generally 

experienced in applying for and enforcing patents. Owning a large number of patents also 

gives them more bargaining power in disputes, since they are usually better able to block their 

competitors. Owners of a large stock of patents should have a greater chance of reaching a 

pre-court settlement, with the result that this group of owners shows 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 do not bring infringement cases more frequently. 
11

 

                                                      

11  The surprisingly low value for the portfolio size of contested EPO patents can partly be attributed to a few outliers that 

ñdrive upò the average for DPMA applications. It is also a sign of the disproportionately high share of contested EPO 

patents that are owned by small enterprises and 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) 

EPO 

(2) 

DE 

(3) 

EPO 

(4) 

DE 

(5) 

EPO 

(6) 

DE 

EPO Application (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 Firm 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 class 0.520 0.462 0.500 0.474 0.532 0.444 

No. of observations 727 1033 279 631 448 402 

A variable for technological concentration or technological competition was measured as 

¶ Patents in a given main IPC category as a share of all patents applied for in the same year 

as the disputed patent (Share of Patents in IPC 4 digit). 

We would expect legal action to be more likely in technology categories in which more 

patents are applied for and granted. However, the results in Table 1b do not confirm this 

assumption.  

Nevertheless, it is important to note that many of the determinants discussed here are closely 

correlated, which may lead to spurious relationships. For example, we can assume that 

portfolio size and enterprise size are closely correlated. Observing each separately is likely to 

lead to erroneous conclusions. To tackle this problem, we carried out a multivariate analysis 

of the determinants of legal disputes, as 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 the experience and information on the 

chances of winning in a legal confrontation between the claimant and the patent infringer 

varies and the closer the proximity of the disputed patent to other products and processes i.e. 

the higher the ñreachò of the patent is. 

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

as the dependent variable and investigate how it is affected by indicators of the patent value, 

characteristics of the field of technology under which the patent falls 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 the ñincidence of a patent infringement caseò changes, if the factors that 

influence this decision (exogenous variables) are changed. 

The disadvantage of research on the enforcement of patents and on patent infringement cases 

is that only part the of the dispute which takes place in court can be observed.
12

 All the patent 

infringement disputes that are settled before they get to court are thus removed from the 

analysis. As a result one can observe only a ñconditionalò probability of patent infringement 

cases. This means one measures the probability of a patent infringement case given the 

unobservable probability that a patent infringement has taken place, been discovered, and 

could not be settled outside a court of law before the case was brought. 

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

is the highly significant effect of the patentôs economic value on the probability of such a trial 

taking place. As a result mainly high-value patents are the cause for disputes in these cases.
13

 

As such, the likelihood of a patent being involved in court proceedings can be used as a 

measure to compare patentsô quality. This can be only done, however, after considering the 

differences between the German and European patent application and granting procedure. 

Table 2 presents the results of these estimations. Three different models are displayed, which 

vary with regard to the explanatory factors they include. 

In the first model (columns 1 and 2) there are no indicators included for the patent value and 

the main focus is on the 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 value and the application 

                                                      

12 cf. Cremers (2003), Stauder (1989) and Lanjouw and Schankermann (2003). 

13 For the US there are quali tatively similar results in Lanjouw and Schankerman (2003). 
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process is presented. This stepwise approach should allow for a better insight into the 

robustness of the results. 

Since the statistical characteristics of the second model (columns 3 and 4) and third model 

(columns 5 and 6) are clearly superior 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 patent infringement case. This is 

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

case is increased by 0.35% if the average number of Forward Citations increases by 1%. 

While considering the squared terms, the Forward Citations follow a U-shaped relationship, 

i.e. the effect decreases with increasing citations. A significant effect of the Backward 

Citations on the probability of litigation could not be established. The number of countries in 

which patent protection is sought is described in the literature as ñFamily Sizeò. The higher 

this number, the more the applicant values the international potential of the patent. 

In case of opposition proceedings against a granted patent, the innovative step 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 encompasses a valuable 

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 significant coefficient supports the thesis that the risk of 

legal proceedings is only undertaken for a valuable innovation.
14

 

The second parts of table 2ôs descriptive results confirm that patent infringement cases occur 

less often with European patents. This can be seen from the significantly 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, ceteris paribus, 12% (column 4) higher 

than that of a German patent. However this average value is not valid for all patents. As we 

observe from column 5 and 6 the probability for a patent infringement case of EPO patents 

increases disproportionately with the value of the patent. In case of the most valuable patents 

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

Small firms and very large companies 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 means.  The 

different structures of the companies or persons applying to the patent office should be 

considered in this examination. One can expect big German companies with an international 

                                                      

14 Cf. the examination of opposition proceedings at the EPO in Harhoff and Reitzig (2004). 
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focus to apply more often at the EPO than the DPMA. On the other hand small 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 same time ascertains 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 obvious for EPO patents that small companies have a 

higher probability of litigation, ceteris paribus, than individuals or medium sized or large 

companies. 

No differences can be detected with regard to the PCT application process. The number of 

patents in the respective 4-digit IPC classes plays an equally unimportant role for the 

probability of a patent infringement case. 

Part 3 in Table 2 presents the influence of the other characteristics of the patent applicant on 

the probability of litigation. As anticipated, foreigners are rarely involved in such legal 

proceedings. With a increasing amount of patent 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 

confirmed. It is plausible to assume that this big ñtechnological sizeò per se already has a 

daunting effect on a potential patent infringer, or that the ñtechnological sizeò gives patent 

owners greater negotiating power in the context of pre-court settlements. 

The inclusion of Technology-Cluster-Dummies did not, as expected, result in a significant 

effect. The control group was ranked according to the 4-digit IPC classes used for the 

observation group. Thus both parts of the sample exhibit the same structure. 

 




