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Abstract 

In this paper we analyze aspects of the intellectual property strategies of firms in the global 
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1 Introduction and Motivation 
Intellectual property is rapidly becoming a central element in discussions of business strategy. 
This trend may not be surprising – the rising importance of intangible capital in industrialized 
economies is apparent in many statistics. In corporations, the value of intellectual property as 
a share of total firm value has been increasing. The number of patent applications is growing 
at double-digit rates in the major patent offices. Licensing and cross-licensing are being 
employed with greater frequency than ever, particularly so in high-technology industries 
(Arora 1997). There is also strong evidence that the patent output per R&D dollar has been 
increasing in semiconductors (Hall and Ziedonis 2001), and possibly in other industries as 
well. Moreover, the realm of intellectual property protection has been enlarged greatly since 
the US Patent and Trademark Office, influenced by a series of important court decisions, 
began to issue patents on software, business methods, and life forms only to find itself in the 
middle of a stormy debate as to how far patent protection should reach. 

A key element of corporate intellectual property strategies is the utilization of the patent 
system. Patents convey the right to exclude other agents from using the patented technology, 
but the patent system typically does much more than that. It opens up avenues for challenging 
property rights of other players, for example by allowing firms to challenge a patent right in 
court. These validity challenges can be understood as an error-correction mechanism – patent 
offices make mistakes, and while some of these mistakes can be harmless, others may have a 
considerable effect on the strategic position and profitability of firms or inventors.  

In that regard, these error correction devices serve a very useful purpose. In most cases, 
informed third parties can bring information and evidence to bear that may have been 
unknown to the patent office and its examiners. That is not too surprising: patent examination 
is probably one of the most complex tasks available in the modern knowledge economy. But 
the existence of correction devices also creates opportunities for their strategic abuse. 
Adopting a “deep-purse” view of the world, one could argue that these institutions allow 
established and financially well-to-do players to create uncertainty, fear and doubt for new 
entrants (“FUD”). While this term has been used to describe the marketing strategy of a 
dominant firm in the software industry, the strategy may also be at work in other arenas. To 
consider a concrete example: a large incumbent player may simply threaten a small 
corporation that has been granted a patent which the incumbent fears will impact its own 
profits with a challenge suit.  

The theoretical and empirical literature on litigation has long studied cases in which parties 
may sue in order to extract settlement offers. In Europe, where there is a well-developed inter 
partes patent opposition system, such frivolous suits may also be present in the patent system 
itself. Ultimately, a full-fledged welfare analysis of these institutions is necessary, 
incorporating elements like the immediate welfare implications of patent rights that are 
imperfectly designed; and the indirect implications emerging from the incentive effects of 
these institutions, i.e., the extent to which they affect incentives for R&D and innovation. 
Naturally, a particularly important aspect is the impact on incentives of new firms who will 
hardly have the financial resources to battle incumbents in court. If large firms can 
successfully embark on a “bully” strategy, the forces of market entry and competition may 
seriously be impeded. This point has found some attention in the antitrust literature, but its 
potential impact on the design of intellectual property systems has not been studied. Given the 
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rising importance of various kinds of intellectual property and related institutions, it is likely 
to become an important element in the debate. 

In this paper, we study a somewhat unlikely candidate for an analysis of the patent system. 
We focus on the cosmetics and toilet preparations industry that is more known for its strong 
emphasis on brand names than for its use of the patent system. But surprisingly, the patent 
litigation activity in this sector is quite strong, if we consider opposition cases at the European 
Patent Office as an indicator of litigation. Opposition is a challenge against the validity of an 
EPO patent grant that may be initiated by any third party within the first nine months after the 
patent has issued. The incidence of opposition in the cosmetics industry dwarfs the rate of 
validity challenges seen in other, technologically more advanced industries such as 
biotechnology, pharmaceuticals, software and semiconductors. Moreover, as we describe 
below, there is a high incidence of multiple opposition where several opponents file a case 
against the validity of a patent. This underlines the tough competition for intellectual property 
in this industry. Finally, about one quarter of all opposition cases originates from one player 
who is not even a dominant patent applicant. These facts call for a detailed analysis of 
opposition behavior and strategies, since our economic assessment of the mechanism itself 
will ultimately depend in part on the extent to which it can be usurped by strategically acting 
agents. 

The remainder of the paper contains five sections. We first describe the institutional 
framework for opposition challenges at the European Patent Office. We also describe a simple 
theoretical model that delineates the parameter space in which we would expect opposition to 
occur. We conclude that section with a set of hypotheses that we test later on in the empirical 
part. In section 3, we describe the origin of our data and a number of innovations that we 
introduce into the measurement of patent characteristics. Most importantly, we use the fact 
that the European Patent Office classifies the references to patents and non-patent document 
listed as prior art in the research report according to WIPO rules. These classifications can be 
used to identify particularly relevant earlier documents as has been done in Harhoff and 
Reitzig (2001); but they can also be employed to find out if a particular patent has been a 
major stumbling block for subsequent applications.  

As background, we describe salient features of EPO patent data in this paper, because these 
features deviate considerably from those of US patent data and have received relatively little 
attention in the economics literature thus far. We also describe the intellectual property 
concentration in the industry studied here, and we compare the patenting activity of firms to 
their opposition activity. The most stunning result is the emergence of one firm – Henkel 
KGaA headquartered in Düsseldorf – as the main player opposing the patent grants to other 
firms. While Henkel holds only about 10 percent of the patents we study, the firm accounts 
for about one quarter of all oppositions initiated. The relationship between the number of 
patents owned and opposition cases initiated is generally quite noisy, suggesting that there is 
room for distinctive IP strategies.  

In section 4, we employ multivariate probit models to test our hypotheses and to explore 
potential explanations for our surprising findings. We can report a number of results that have 
been shown in earlier work for other industries. For example, highly cited patents are more 
likely to be attacked under opposition than poorly cited ones; patents which create serious 
stumbling blocks for later patents are more prone to validity challenges; and a number of 
decisions made by applicants, such as pursuing a PCT application or requesting an accelerated 
examination, are associated with higher incidences of opposition. When we introduce 
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additional measures of opposition activity into the specification we find that firms with high 
opposition activity are attacked less often than other firms, holding constant a number of 
variables that control for citations, number of countries in which patent protection is sought, 
and other determinants of the likelihood of experiencing a validity challenge.  

In section 5 of the paper, we look at the outcomes from these opposition filings. Are these 
patents more or less likely than patents in other technologies to be upheld or revoked as a 
result of opposition? Do some of the oppositions appear “frivolous” in the sense that they are 
more likely to fail than others? 

We interpret these results in our concluding section and propose avenues for a more structural 
econometric approach, which we will pursue in ongoing work on this topic. 

 

2 Institutional and Theoretical Aspects of Opposition Challenges 
Patent challenges can be of interest to a firm for two reasons: firstly, the challenge may 
actually lead to a reduction in the scope or breadth of the attacked patent, or to an outright 
revocation of the patent right; secondly, aggressive attacks may lead competitors to adopt a 
more careful patenting strategy which avoids a direct confrontation of the challenger. The 
instrument of attack that we are studying in this paper is the opposition mechanism at the 
European Patent Office. We first describe important institutional aspects and then present a 
simple model that helps us to derive hypotheses for our empirical analysis. In both regards, 
we build on the descriptions developed in earlier work in Harhoff and Reitzig (2001) and 
Graham, Hall, Harhoff and Mowery (2002). Since our simple model cannot encompass issues 
of repeated interaction, we comment on those separately before we summarize our 
hypotheses. 

 

2.1 The EPO Opposition System 

Patent protection for European member states can be obtained by filing several national 
applications at the respective national patent offices or by filing one EPO patent application at 
the European Patent Office. The EPO application designates the EPC1 member states for 
which patent protection is requested. On average, the cost of a European patent amounts to 
about 29,800 EURO, roughly three times as much as a typical national application.2 Thus, if 
patent protection is sought for more than three designated states, the application for a 
European patent is less expensive than independent applications in several jurisdictions. This 
cost advantage has made the European filing path particularly attractive for applicants selling 
goods and services in multiple European markets. Increases in the number of patent 
applications and grants have given the European Patent Office a level of economic importance 
that now resembles that of the United States Patent and Trademark Office (USPTO). 

                                                
1  The Convention on the Grant of European Patents, also referred to here as the European Patent Convention (EPC) was 

enacted in October of 1973. It is the legal foundation for the establishment of the EPO. The full text of the convention 
is available at http://www3.european-patent-office.org/dwld/epc/epc_2000.pdf.  

2  As in other patent systems, the official patent office fees are a relatively small part of the costs (in this case 4,300 
EURO). Professional representation before the EPO amounts to 5,500 EURO on average, while translation into the 
languages of eight contracting states requires 11,500 EURO. Renewal fees for a patent maintained for ten years amount 
to roughly 8,500 EURO. See “Cost of an average European patent as at 1.7.99“, http://www.european-patent-
office.org/epo/new/kosten_e.pdf (Jan. 14, 2002). 
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EPO patent grants are issued for inventions that are novel, mark an inventive step, are 
commercially applicable, and are not excluded from patentability for other reasons.3 After the 
filing of an EPO application, a search report is made available by the EPO to the applicant. 
The search report is generated by EPO’s search office in The Hague and then transferred to 
the examining staff in the Munich office. The search report describes the state of prior art 
regarded as relevant according to EPO guidelines for the patentability of the invention, i.e., it 
contains a list of references to prior patents and/or non-patent sources.4 Within six months 
after the announcement of the publication of the search report in the EP Bulletin, applicants 
can request the examination of their application. This request is a compulsory prerequisite for 
the patent grant. If examination is not requested, the patent application is deemed to be 
withdrawn. Eighteen months after the priority date the patent application is published. At this 
point, the application is normally under examination; thus, the patent owner is generally 
required to reveal some information about his/her invention prior to the grant of the patent 
even if no patent is ever issued. 

After examination (if requested) has been performed, the EPO presents an examination report. 
At this point, the EPO either informs the applicant that the patent will be granted as specified 
in the original application or requires the applicant to agree to changes in the application that 
are necessary to grant the patent. In the latter case, a negotiation process similar to that in the 
US system may ensue. Once the applicant and EPO have agreed concerning the scope of the 
allowable subject matter, the patent issues for the designated states and is translated into the 
relevant national languages. If the EPO declines to grant a patent, the applicant may file an 
appeal.5 On average, the issue of a European patent takes about 4.2 years from the date of 
filing the application (Harhoff and Reitzig, 2000). Within nine months after the patent has 
been granted, any third party can oppose the European patent centrally at the European Patent 
Office by filing an opposition against the granting decision. The outcome of the opposition 
procedure is binding for all designated states. If opposition is not filed within nine months 
after the grant, the patent’s validity can only be challenged under the legal rules of the 
respective designated countries, some of which have their own opposition proceedings.  

The EPO opposition procedure thus is the only centralized challenge process for European 
patents. An opposition to a European patent is filed with the EPO. The opponent has to 
substantiate his opposition by presenting evidence that the prerequisites for patentability were 
not fulfilled, e.g., the opponent must show that the invention lacked novelty and/or an 
inventive step, or that the disclosure was poor or insufficient. At the EPO, an opposition 
division determines the outcome. The examiner who granted the patent is a member of the 
three-person opposition chamber, but may not be the chairperson. The opposition procedure 
can have one of three outcomes: the patent may be upheld without amendments, it may be 
amended,6 or it may be revoked.7 As we pointed out earlier, revocation occurs in about one 
third of all opposition cases.8 

                                                
3 See Article 52 EPC. 
4  It is important to note that applicants at the EPO are not required to supply a full list of prior art – as it is the case in the 

US system. See Michel and Bettels (2001, 191f.). 
5  See Article 106 EPC. Any decisions made by the EPO receiving, examining, opposition sections and legal division can 

be appealed and the appeal has suspensive effect. 
6  See Article 99ff EPC. An amendment normally results in a reduction of the “breadth” of the patent by altering the 

claims which define the area for which exclusive rights are sought. 
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Another interesting aspect of the opposition procedure concerns the restrictions imposed by 
this process on the opponent’s ability to settle “out of court”. Once an opposition is filed, the 
EPO can choose to pursue the case on its own, even if the opposition is withdrawn.9 Thus, the 
opponent and patentholder may not be free to settle their case outside of the EPO opposition 
process once the opposition is filed. This provision of the opposition proceeding may 
discourage its use by opponents seeking to force patentholders to license their patents. 

Both the patentholder(s) and the opponent(s) may appeal the outcome of the opposition 
procedure.10 The appeal must be filed within two months after receipt of the decision of the 
opposition division, and it must be substantiated within an additional two months. The Board 
of Appeal affords the final opportunity at the EPO to test the validity of the contested 
European patent. Both parties can bring expert witnesses into the proceedings, and there are 
various options for having deadlines extended. For the two technical fields considered in this 
paper, the median duration of the challenge procedures (opposition and any appeal11) is 3.07 
years, although there is considerable variation in the duration of individual cases (the 
interquartile range is 2.8 years).  

The official fee for filing an opposition is 613 EURO; for filing an appeal against the outcome 
of opposition, the fee is 1022 EURO. But the total costs to an opponent or the patentholder are 
much higher. Estimates by patent attorneys of the costs of an opposition range between 
15,000 and 25,000 EURO for each party. Patent attorneys interviewed by us agreed that there 
is not much room for the opponent to drive up the patent owner’s cost of litigation, for two 
reasons: 1) Attorney fees are regulated in most European countries, including Germany, 
where many patent lawyers who have the required EPO registration reside. 2) Extensive use 
of discovery, a main ingredient in the large cost of U.S. litigation. is not allowed in the EPO 
opposition system. Nevertheless, opposition by more than one opponent has the potential to 
create a substantial burden for the patentholder. 

 

2.2 A Simple Theoretical Model 

In order to derive our hypotheses in a systematic manner, we briefly introduce a simple 
formal model of opposition. To simplify matters, we will consider a world in which subjective 
assessments of probabilities and patent values (profits derived from the patent) are possible, 
but where no asymmetric information exists. To qualify for opposition, any case must satisfy 
the condition that the expected value for the opponent must dominate the expected cost of 
opposition. In other words, we rule out that the opponent “bluffs” and threatens to oppose in 
circumstances under which the true expected benefit from opposition is lower than the cost. 

                                                                                                                                                   
7 On average, the opposition procedure takes around 2.2 years if the patent is revoked and about 4 years if the patent is 

amended. See Table 2 for similar information on our samples. 
8  See EPO (1999), p. 17 and Merges (1999), pp. 612-614. There are no publicly available data as to the frequency and 

extent of amendments, or the frequency of rejected oppositions. For the technical fields considered in this paper, we 
compute these figures below. 

9  Rule 60 EPC: “In the event of the death or legal incapacity of an opponent, the opposition proceedings may be 
continued by the European Patent Office of its own motion, even without the participation of the heirs or legal 
representatives. The same shall apply when the opposition is withdrawn.” 

10  Article 99ff. EPC 
11 For the two technical fields studied in this paper, an appeal occurs in about one third of all opposition cases. 



 7 

Frivolous suits are possible under asymmetric information, which we ruled out (Bebchuck 
1984). If the suit is feasible, then the parties may still settle prior to the expiration of the 
opposition period, i.e. within nine months after the patent has been granted. We formulate 
these two conditions in the context of a simple model and then discuss some of the 
comparative statics in a stylized manner. 

The model builds on the classical paper by Priest and Klein (1984) and supports us in our 
attempt to derive hypotheses on the likelihood of such validity challenges.12 In the case of 
opposition proceedings, it is important to recall one distinct institutional feature. Once filed, 
the European Patent Office can pursue an opposition case even if the parties involved have 
achieved some kind of understanding. Suppose that the case has been filed, but the opponent 
has withdrawn after obtaining a license from the patent holder. Such a settlement would be 
attractive, since both firms will now enjoy patent protection (even if the patent has been 
assigned erroneously or if it grants too much scope to the owner and licensees). The European 
Patent Office may nonetheless pursue the case and subsequently revoke the patent. We would 
therefore assume that settlement negotiations tend to take place mostly prior to the filing of 
the opposition (if at all). Thus the following considerations are based on the assumption that 
once an opposition is filed, it is also tried. Settlement may take place, but it would occur prior 
to filing the case.13 Thus unlike the case of litigation, where we observe the filing of suits even 
if they are settled before trial, in this case we do not observe cases that “settle.”  

We consider a world in which parties make imprecise assessments of case quality and 
decision standards, but where information is distributed symmetrically.14 Our first case is one 
in which successful opposition to a patent grant transforms a monopoly to a duopoly. Suppose 
that a patent has been granted to one firm and the patent would allow the firm to earn 
monopoly rents MΠ . Another firm considers the benefits and costs from filing an opposition 
and letting it go to trial versus settlement of the dispute. The trial can only have two outcomes 
– the rejection of the opposition or the revocation of the patent right. Should the opponent 
prevail in having the patent revoked, both firms will be able to earn duopoly profits DΠ  in the 
market.15 If the opposition is rejected, the attacker will receive zero profits. Note first that the 
case will only qualify for opposition if  

 O
D

O cp −Π  > 0 (1) 

where Op  is the likelihood of successful opposition as perceived by the opponent, and the 
opponent’s total cost of opposition proceedings is given by Oc  which we treat as exogenously 
given for now. 

                                                
12  Lanjouw and Lerner (1998) uses the Priest and Klein model to interpret conditions under which infringement cases will 

be brought to trial.  See also Somaya (2001).  
13  Our interviews with patent attorneys suggest that this is indeed the case - estimates of the settlement frequency range 

suggest that between 10 and 25 percent of disputes are not filed, but settled between the parties. 
14  In Waldfogel’s terminology, this is the case of divergent expectations (DE) which he carefully distinguishes from the 

case of asymmetric information (AI). Since we cannot distinguish among the different theories in our data, we do not 
present the arguments in detail. See Waldfogel (2000) for an empirical test the results of which favor the DE 
hypothesis. 

15 If entry is free, more firms may enter so that profits are driven to zero. Note that in this case the opponent may not wish 
to oppose the patent, since the opposing firm creates a public good for every other firm in the industry, but bears the 
full cost of trial. In this case the threat point is negative. 
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For our discussion of a pre-trial settlement solution, the threat point of the opponent is given 
by 

 O
D

O cp −Π  . (2) 

The threat point for the patent holder is then given by its expected value from trial 

 ( ) P
D

P
M

P cpp −Π+Π−1  (3) 

where Pp is the likelihood of successful opposition as subjectively perceived by the patent 
holder. The cost of opposition proceedings (including attorneys’ and patent office fees) is 
given by Pc . The differences in the subjective probabilities simply reflect uncertainty – both 
parties may assess the quality of their case and the decision standard with some error, but no 
party has any privileged information. 

The trial value of the game is given by the sum of the threat points. The cooperative value of 
the game is the industry profit in case of settlement net of total settlement costs S, i.e., SS −Π . 
We treat the profit level in the case of cooperation separately here, since it may exceed the 
industry profits of a duopoly if some collusive elements are present in the licensing or side-
payment setup chosen by the firms. Hence, we assume that DSM Π≥Π≥Π 2 . Settlement will 
not occur (i.e., opposition will occur) if the trial value exceeds the cooperative value of the 
game. This comparison yields the inequality 

 ( )( ) ( ) ( ) ( )DS
OP

D
PO

DM
P ccSppp Π−Π≥−−+Π−+Π−Π− 221  (4) 

The first term captures how attractive the monopoly position is as compared to the duopoly 
case from the patent-holder’s perspective. The higher the wedge between monopoly and 
industry duopoly profits, the less likely the patent holder is to settle, in particular if he 
perceives the likelihood of successful opposition to be low. Ceteris paribus, we would expect 
this difference to grow with the level of monopoly or duopoly profits. The second term 
captures the effects of diverging expectations of case quality and decision standards. If the 
opponent is optimistic (i.e., if his subjective probability of winning is higher than the patent 
holder’s assessment), then litigation will again become more likely, especially if the level of 
duopoly profits is high. The third term captures the cost disadvantage (or advantage) of the 
settlement solution – high trial costs will make settlement more likely, high settlement costs 
will drive the parties to a trial solution, ceteris paribus. One would usually assume that 
settlement is less costly than a trial. In the case of opposition against patent grants, this 
conclusion is not necessarily warranted. First, the costs of conducting the trial are born by the 
European Patent Office. The two parties involved have to take into account a fee for filing 
opposition and attorney costs. Since the filing fee is minor16 and since settlement negotiations 
would also be conducted by attorneys, settlement may actually be more expensive to the 
parties than the trial. Finally, the term on the right-hand side of the inequality captures the 
effect of a cooperative solution. The higher the settlement profit is in comparison to the 
duopoly solution, the more likely settlement will be. This term will be zero if cartel authorities 
do not allow firms to enter arrangements that leave them more than the duopoly profits. 

Now we consider another case in which successful opposition actually functions to maintain a 
monopoly. Suppose that a firm has received a patent that allows it to enter an industry 
dominated by an incumbent. The entrant’s patent may, for example, protect a technology that 

                                                
16  See section 2.4 for details. 
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neutralizes the former technological lead of the incumbent. In this case the incumbent may 
oppose the patent right, since it threatens the existing monopoly. The threat point of the ex 
ante monopolist (the opponent) is given by 

 ( ) O
M

O
D

O cpp −Π+Π−1  (5) 

while the entrant views 

 ( ) P
D

P cp −Π−1  (6) 

as her threat point. The condition for an opposition case to be filed and tried is then given by  

 ( ) ( ) ( ) ( )DS
OP

D
PO

DM
O ccSppp Π−Π≥−−+Π−+Π−Π 22 . (7) 

As a comparison of (4) and (7) show, ex ante asymmetries in the market positions may affect 
incentives to file an opposition case. Hence, a structural approach to estimation would also 
necessitate a careful operationalization of the market conditions. For our reduced form 
estimation, however, the conclusions for the two cases are similar. As the stakes increase and 
as the cost advantage of settlement decreases, opposition is more likely to occur. 

We can make these points graphically. Consider the first case in which the opponent can gain 
a duopoly position if the opposition case is successful. We consider a profit-probability space. 
Let us assume that diverging expectations are not present. Hence, in equation (4) the second 
term would vanish. We also assume that the settlement solution duplicates the duopoly 
solution, i.e., antitrust authorities can prevent firms from engaging in collusive licensing 
agreements. Hence, the right-hand side term in equation (4) is zero. To simplify conditions 
further, let the monopoly profit MΠ be equivalent to ( ) DΠα2 + . Equation (4) implies that 
under these conditions opposition will occur if 

 ( ) ( )OP
D ccSp −−−≥Π− α1  (8) 

Moreover, recall that for opposition to be feasible in a world without bluffs, we have to have 

 O
D cp −Π  > 0. (9) 

In Figure 1, we plot parameter combinations of p and DΠ  that satisfy these conditions. As can 
be seen from this figure, higher settlement costs make opposition more likely, since the locus 
of equation (8) shifts downwards. Similarly, higher cost of opposition (to the opponent) make 
opposition less likely to occur, and an increase in the level of profitability (as measured by the 
duopoly profit) will tend to enlarge the range of p-values for which opposition occurs. Also, 
equation (8) demonstrates that larger values of α will also shift the locus of that curve 
downwards – the likelihood of opposition (non-settlement) increases as the monopoly position 
becomes more attractive. 

These simple considerations neglect the possibility of asymmetric information. In the model 
developed by Bebchuk (1984), the defendant knows the probability of winning while the 
plaintiff only knows the distribution of the probability. The less well-informed plaintiff makes 
a take-it or leave-it settlement offer which in some cases turn out to be unacceptable to the 
better-informed defendant. These offers will therefore be rejected and a trial ensues. Thus, the 
likelihood of trial versus settlement should increase in the extent of informational 
asymmetries. Similar conclusions emerge from other models with asymmetric information 
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between plaintiff and defendant.17 We do not specify these models in detail, but simply take 
from them the prediction that as information is more asymmetrically distributed, the 
likelihood of an opposition case increases. 

 

2.3 Repeated Interaction 

When repeated action plays a role, the implications of the above model may not hold 
completely or not at all. Suppose for a moment that by filing opposition, the opponent can 
indeed create uncertainty, since the opposed party is not certain that the patent right will be 
maintained in its present form. Clearly, the patent is valid during the opposition process, but 
the patent holder may now have to make capacity and other investment decisions under 
uncertainty. This can lead the patentholder to reduce installed capacity below that desired 
when the patent validity is certain, which may profit the opponent by sustaining some level of 
demand for the opponent’s product or by reducing the extent to which price competition 
harms profits. Opposition per se may therefore become a strategic instrument, even if the 
direct expected economic benefit of opposition may not be large enough to cover the cost of 
initiating a challenge. In this case, a firm’s own opposition activity may well become a 
determinant of its own propensity of finding its patents challenged later on. We do not capture 
this logic in terms of a formal model, but we note that the logic is that of the bully strategy in 
repeated prisoners’ dilemma games.18 The phenomenon is also related to the reputation-
building behavior in games with Bayesian updating, such as the chainstore paradox (Selten 
1978). 

 

2.4 Hypotheses 

While there is no single model that captures all possible situations in which opposition cases 
may occur, some conclusions can be drawn from the above and the literature. In particular, we 
would predict that the likelihood of observing opposition increases as 

(1) expectations increasingly diverge; 

(2) information is distributed more asymmetrically; 

(3) the stakes increase, i.e., as the level of profits rises; 

(4) the costs of trial (opposition proceedings) decrease in comparison to the costs of 
settlement. 

As to the implications of reputation-building behavior, we would expect that strong 
opposition activity will either be related to a high incidence of oppositions received (tit-for-
tat) or – if competitors shy away from attacking a firm that employs a bully-strategy – by a 
strong reduction in oppositions received. The latter case has been made convincingly by 
Lerner (1998) who shows that young biotechnology firms shy away from patenting in areas 
with high litigation activity. 

                                                
17  See, for example, Png (1983). Waldfogel (1998) provides an empirical test of the diverging predictions of AI 

(asymmetric information) and DE (diverging expectations) models. 
18 See Besanko, Dranove, and Shanley (1996), pp. 362-376. 
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3 Data Sources and Descriptive Statistics 
3.1 Data Source and Sample 

The data used in this paper originate from two sources: the EPASYS vector database that is 
internally used at the EPO, and excerpts from the on-line EPOLINE database.19 EPASYS data 
were used to extract the number of claims in EPO patents and to identify patents with 
accelerated examination requests and PCT applications. Moreover, we identified opposed 
patents using the EPASYS data. All other data originate from the EPOLINE database. Using 
these data sources, we identified all EPO patent applications that contained the IPC 
classification A61K 7, either as the main or as an auxiliary classification. Thus, we are not 
restricting the analysis to patents with A61K 7 as their main IPC group. Table 1 lists all IPC 
classifications falling under the heading of cosmetics and toilet preparations. We also list our 
own aggregation to nine groups of IPC sub-classes. This aggregation still needs to be refined 
in future work, but it reflects discussions with practitioners as well as our own analysis of 
multiple subclassifications in the sample. As it will turn out later, the most interesting group is 
D which groups hair-related preparations like shampoos, dyes, conditioners etc. This category 
of patents attracts a large fraction of the oppositions in our sample. 

The selection criterion yields a total of 8,501 patent applications. Naturally, some of these 
applications were still pending in July of 2001 when the legal status data were collected from 
EPOLINE. Other applications had been withdrawn, some had been refused by the EPO, and 
in a very small number of cases other exit types (death of applicant, consolidation with other 
applications) had occurred. Table 2 provides information on the legal status of the documents 
by application year.20 A high percentage of the younger application cohorts was still pending 
in July of 2001 – for example, about one quarter of the 1995 application cohort was still 
pending. Note that for earlier cohorts, about two thirds of the applications will turn into patent 
grants, about thirty percent will be withdrawn by the applicant after the examiner has 
provided the examination report, and about five percent are ultimately refused by the EPO. 
The latter case indicates that the applicant was eager to see the patent granted, but that the 
examiner (or – in the case of an appeal against the examiner’s decision - the appeals board) 
ruled that the application did not qualify for a patent grant. 

The patent applications carry information on the geographic extension of patent protection 
sought by the applicant. In the case of our data, applicants can designate any of the nineteen 
EPC (European Patent Convention) member states. This is potentially valuable information 
for us, since it may be correlated with the anticipated value of the patented invention. 
Applicants will only take out costly patent protection in an extended set of countries if they 
expect a sufficiently high return on this investment. The data in Table 3 show that almost all 
applications and granted patents designate Germany, France, Great Britain and Italy which are 
the largest EPC member countries. A second set of countries (Austria, Belgium, Switzerland, 

                                                
19 http://www.epoline.org 

 
20 Closer examination of the data reveals that it might preferable to use the EPO priority date rather than the EPO application 

date as the measure of application year. Many firms apply in their national office first and use that date as the priority 
date at the EPO. Because they are allowed 12 months until EPO filing, usually the priority year will be one year prior to 
the EPO application year. We will correct our numbers in to allow for this fact in a revision of this paper. 
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Spain, Liechtenstein, Netherlands, and Sweden) are named in between 60.7 (Austria) and 73.9 
(Netherlands) percent of the applications. The comparison over the three types of legal status 
shows little variation for the larger countries, and a minor decline in representation for the 
smaller ones. 

 

3.2 Treatment of Applicant and Opponent Names 

The EPO uses a system of patent applicant identification numbers that – in theory – can be 
employed to identify particular applicants over time. However, it is not completely clear 
which criteria are used to distinguish between corporate entitities over time. Obviously, there 
are also complex issues of how to deal with acquisitions or mergers. For the purpose of this 
paper, we used a simplified approach that allowed us to allocate the 8,501 applications to 
applicant names. Most importantly, we used the same criteria for consolidating applicant and 
opponent names, since we are interested in documenting the adversarial relationships between 
these two parties. To that extent, we proceeded as follows. We first considered all applicant 
names from the 8,501 applications and consolidated the names of all entitities being named 
five times or more in the raw data.21 These are about 230 applicant names in the raw data that 
account for about 6700 applications.  

A more difficult question concerns the treatment of multiple applicants. These cases are 
sometimes solved automatically by consolidating names of different branches of one and the 
same corporations. For example, almost all Unilever patents are assigned to Unilever PLC and 
Unilever N.V. In the case of individuals as applicants, we simply created a new entity, 
representing the patent document. In the case of firms jointly applying for a patent together 
with individuals, we assigned the patent to the firm(s), assuming that the economic interests 
of that firm would be more relevant for oppositions than those of individuals. Individuals who 
appeared multiple times in the data were treated like firms, since we cannot exclude the 
possibility that these applications reflect family businesses. Whenever universities or national 
institutes were involved as applicants jointly with a firm or several firms, we again assigned 
the patent to the firm(s) in question. However, we maintain the information that these research 
institutions are involved by generating a dummy variable capturing their participation. 

In about 200 cases we were left with multiple applicant firms. These firms very rarely had 
more than 2 applications or patents in the overall sample; hence we treated these patents as 
coming from one small player. Note that these cases represent less than 3 percent of the 
overall sample so that it is highly unlikely that our choices will affect our results in a major 
way. More specifically, the tabulations of highly active applicants are not affected. 

The treatment of multiple oppositions is more straightforward. We treat opponents 
symmetrically. Hence, an opposition by two opponents against one patent jointly applied for 
by two firms will be treated as two opposition cases directed at one patent. Dealing with 
multiple opposition turns out to be quite important, since multiple opposition is surprisingly 
common in this industry, as we discuss in the next section. 

 

                                                
21  For example, the most active opponent in the sample appears as HENKEL KGaA, HENKEL KGaA TFP / Patente, 

Henkel KGaA, Henkel KGaA Patente (TTP) or Henkel Kommanditgesellschaft auf Aktien. 
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3.3 Patent Applications, Grants and Opposition in the Cosmetics Industry 

A first result of our classification efforts is shown in Table 4. In this and the subsequent tables 
we use a “ranking” of applicants by total number of applications even if we consider the 
number of grants or opposition cases. In most of the tables we confine ourselves to the thirty 
most active firms. Each of these firms had submitted more than 30 patent applications in the 
time period considered here. Table 4 displays the total number of patent applications by firm. 
We also list the application activity for four time intervals of roughly five years each. These 
top thirty applicants account for 5,063 out of 8,501 application, i.e., for 59.6 percent. Note 
that the top applicant alone – L’Oreal – accounts for 13.8 percent of all applications. What is 
even more surprising is the time path of L’Oreal’s applications. Starting out in the late 1970s 
as an applicant of minor importance in the EPO system, L’Oreal is clearly the dominating 
player by the end of the 1990s. To some extent, this may reflect a slow shift from national 
applications to the centralized EPO application path. However, at least some part of the 
development is systematic, as a glance at USPTO applications shows.22 Other firms like 
Procter & Gamble and Unilever have also built up their IP presence, while applicants like 
Henkel and Wella have roughly maintained their level of activity. 

For a number of reasons, an analysis of applications is not sufficient. First, the rate at which 
firms see their applications actually turned into valid patents is quite heterogeneous, though 
the statistics may not be easily interpreted. Second, there is also considerable heterogeneity 
with respect to the frequency of opposition challenges. These points are supported by the data 
presented in Table 5.  

To demonstrate the variation in the grant rate over firms, we first tabulate the number of 
applications with application dates prior to December 31st of 1995. As we pointed out in the 
discussion of the data in Table 2, some of the applications were still pending. However, the 
qualitative results from the following discussion hold up if one restricts the sample to earlier 
application years. The first column presents the number of granted patents, i.e. the patent 
stock of the respective firms.23 The next column shows the grant rate, i.e. a measure to what 
extent the firm had been able to share of applications pending. The third column lists the share 
of applications that were still pending in July of 2001. Finally, the last column displays the 
share of granted patents that were subsequently challenged in the opposition proceeding at the 
European Patent Office. 

Overall, applications submitted prior to the end of 1995 by the top 30 applicants yielded 2,259 
patents. Compared to the total number of 3,715 patents emerging from these application 
cohorts, the top firms account for 60.8 percent of granted patents, only slightly more than 
their share of applications.24 What is surprising, at first glance in any case, is the variation of 
grant rates. L’Oreal achieves a grant rate of 94.1 percent, followed by (among the top ten 
applicants) BASF with 87.8 percent and Wella with 82.4 percent. These results may not fully 
reflect differentials in performance – they are likely to be a function of different application 
strategies. For example, most (but not all) large German corporations first submit their patent 

                                                
22  These results are not reported here. We intend to provide a more thorough comparison with US data in a future revision 

of the paper. 
23  Note that this is not the full patent stock, but merely the patents emerging from the restricted set of application cohorts. 
24  This is not an “honest” comparison of concentration ratios. If we consider the top patent holders, their share of patent 

grants among all patents issued is about 66 percent. 
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applications to the national office in Germany that produces a search report for a fee of DM 
520. Only the promising candidates are then forwarded to the European Patent Office within 
the priority year. Clearly, the EPO grant rate of such a firm will look more impressive than the 
grant rate of a firm submitting almost all of its applications directly to the EPO (such as 
Procter and Gamble). Thus, the variation in grant rates needs to be corrected for the 
underlying selection effects before any interpretation can be given. 

The opposition rates in Table 5 show an amazing range of values, and this variation is not due 
to selection effects of the aforementioned kind. First, note that 16.4 percent of the patent 
grants were challenged. This rate of litigation is about twice as high as the opposition rate in 
the overall population of EPO patent grants. To safeguard against small sample effects, just 
consider the ten top-ranked applicants. Procter and Gamble and Unilever have opposition 
rates of 26.7 and 23.1 percent, respectively. Almost every fourth patent grant that these firms 
receive is challenged. The opposition rate of Henkel KGaA is relatively small by comparison 
(9.3. percent). 

Table 6 lists the identity of the firms most active in initiating opposition proceedings. To be 
consistent with the data presented in the previous table, we restrict the sample to patent grants 
emerging from applications filed prior to the end of 1995. Henkel KGaA has initiated almost 
as many opposition cases (207) as it has been granted patents. Conversely, L’Oreal has been 
granted more than 500 patents, but has filed only 53 opposition cases. Clearly, the 
concentration of opposition activity is extremely high, with one firm (Henkel KGaA) 
accounting for 27.1 percent of oppositions filed against patent grants in this industry. In the 
same table we show the “terms of trade” for firms that experience more than 5 opposition 
filings. The ratio of oppositions filed against others to own patents opposed ranges from zero 
(for the Japanese firm Kao) to 9 times (for Henkel). 

Before we analyze this phenomenon in more depth, another feature of opposition in this 
industry is noteworthy. Table 7 displays the frequency of opposed patents by number of 
opponents. Of the 573 opposition cases in our data, only 393 (68.6%) were initiated by single 
opponents. 113 cases involved two, 48 cases three, and 19 cases more than three opponents, 
respectively, for a total of 21 percent. Typically, multiple opposition is quite rare and occurs 
at a rate of about 11 percent in the population of all patent grants. The higher incidence in the 
cosmetics and toilet preparations industry may very well reflect the competitive nature of the 
business, and thus be consistent with the high rate of opposition cases relative to the number 
of patent grants. 

Finally, in Table 8 we provide a crosstabulation of opposed and opposing parties. If we focus 
again on the top 30 applicants and study the origin of the oppositions they receive, we find 
some astonishing discrepancies in IP strategies. For example, L’Oreal receives 120 
oppositions (one third of these from Henkel KGaA), but opposes only 44 patents held by the 
other top 30 applicants. Conversely, Henkel KGaA initiates opposition against patents of the 
other top 30 applicants 165 times (more than two thirds of all oppositions filed by Henkel). 
Another apparently aggressive player is Goldwell – this firm directs 82 of its total 97 
oppositions against top-ranked firms, but receives only 15 challenges. Net targets of 
oppositions are again Unilever and Procter & Gamble – they receive 68, respectively 72, 
challenges and direct only 31, respectively 17, challenges at other firms. 
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3.4 Value Correlates 

It is entirely conceivable that the simple model sketched in section 2 provides an explanation 
for the patterns described so far. After all, the patents may be of very different value; the 
players may have different positions as incumbents or entrants in the relevant segments of the 
market. In the following section we will try to employ reduced-form probit estimates of the 
incidence of opposition in order to account for these determinants. To do so we introduce here 
the variables we will use, and we comment briefly on “measurement innovations” that we 
apply to the date. Some of these are novel, others build on earlier work on opposition in 
Harhoff and Reitzig (2001) and Graham et al. (2002). 

The main variables we use to control for variations in patent value are listed here: 

• the number of designated EPC countries. Since designating a larger number of  countries 
requires higher expenditures to maintain a patent, we expect this variable to have a 
positive coefficient. See Table 3 for some properties of the distribution of this variable. 
Note that the number of designated EPC countries is not a complete measure of the 
international extension of patent protection – it would be ideal to measure the number of 
jurisdictions or the aggregate GNP of countries for which patent protection has been 
sought world-wide. For this version of the paper, the respective data were not available. 

• the number of claims in the application and a dummy variable for the case that there are 
exactly ten claims. The explanation for the introduction of the dummy variable becomes 
apparent in Figure 3. For patents with more than ten claims, each additional claim 
increases the cost of publication by 40 EURO. Apparently, patent applicants are sensitive 
to this cost rule. 

• references to the patent literature. These references are part of the research report issued 
by the La Hague office of the EPO. The report describes the state of the art as documented 
by the research officer who then turns her report over to the examiner in the Munich 
office. Typically, the number of such references is counted. We can go beyond a simple 
count measure by taking advantage of the fact that the EPO follows WIPO rules in 
assigning each reference a classification. So-called A references are simple descriptions of 
the state of the art, while X and Y references signal the existence of material that is 
potentially harmful to the novelty claim of the patent. Similar to Harhoff and Reitzig 
(2001), we use these variables and compute the number of A references and the sum of X 
and Y references. While there is a residual group of other references, these two account 
for the lion’s share of references. The classification system is described in detail by 
Michel and Bettels (2001). These authors also explain why the number of references to the 
patent literature in EPO and other European patents is considerably smaller (by a factor of 
6 to 10) than in USPTO patent documents. In the US, the patent applicant has to provide a 
complete list of references that the examiner typically just accepts. In Europe, most 
applicants do not provide such a list of references, and the search process of examiners is 
relatively focused. In Figure 4, we plot a histogram of the number of references. One third 
of all patents have no references at all, and the mode of the distribution for patent with 
references is 3. 

• the number of references to the non-patent literature. These references are mostly lists of 
articles in scientific journals. In some cases, they may also contain references to other 
printed material, such as the documentation or manuals that other firms have printed to 
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describe their products. Again, these references are classified according to the 
aforementioned scheme, and we use the same principle of operationalization as before. 
The extent to which such references are provided depends on the nature of the sector. In 
more science-based areas, the number of these references can be quite high. In our sample, 
only 60 percent of the patents have any references to the non-patent literature. 

• citations received by other patents. Ideally, we would like to have a comprehensive 
measure reflecting the international linkages of patent system. Again, data constraints 
force us to use a measure generated within the EPO system. In order to construct a 
meaningful variable, we have to take the time lags into account that occur between the 
cited and the citing patent. A histogram of these lags is presented in Figure 6. Based on 
these data, we chose to include citations that occurred within five years of the application 
date. That constraint requires us to select patents in the following way: we require the 
grant to have occurred prior to Sept. 30, 2000 (so that opposition can be detected in our 
data). The application had to have been filed by December 31st, 1995 in order to satisfy 
the citation lag criterion. When we compute the number of “cites” under these conditions, 
we can employ X, Y, and A classifications in an interesting and novel way. Besides 
calculating the total number of cites, we also generated variables measuring how often the 
cited document had been referred to as an X, Y or A document. The first two 
classifications can become serious stumbling blocks for subsequent patent, hence we 
consider them to be a better indicator of patent value than the A type cites. Naturally, 
since the number of references in any EPO patent is typically low when compared to 
patent documents at the USPTO, so will the computed number of cites be relatively low. 
Indeed, about two thirds of the patents receive no cites at all (Figure 7). 

• the decision of the patent applicant to file a PCT (international) application or to request 
an accelerated examination. Both decisions should signal above-average value of the 
patented invention. See Reitzig (2001). 

• a dummy variable for applicants that are not corporations. This variable was manually 
coded from the applicant data drawn from EPOLINE. 

• a dummy variable for applications where universities or national laboratories were among 
the applicants; these applications should typically be closer to fundamental research, thus 
further away from market applications, and therefore less likely to draw opposition from 
competitors. 

• a set of dummy variables for grant years in order to account for unobserved economic 
fluctuations. 

• dummy variables for the nine IPC sub-groups defined in Table 1. 

 

4 Multivariate Analysis 
In this section we estimate simple probability models of opposition, in order to explore how 
the pattern of opposition across firms is related to variations in the value correlates. Summary 
statistics for the sample considered here, which is restricted to patents applied for prior to 
1996, are presented in Table 9. 511 patents out of our sample of 3,548 patents, or 14.4 
percent, are opposed after grant.  
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The probit results follow in Table 10. We compare two specifications: first one in which we 
only use the variables described in section 3.4. In the second specification, we also include 
dummy variables for some of the larger patent applicants. In particular, we are interested to 
see if the patents owned by Henkel, Wella, Unilever, Procter and Gamble, and some of the 
other leading cosmetics firms differ with respect to their likelihood of being opposed after we 
have taken value-related covariates into account. 

The results in the first columns are similar to those reported by Harhoff and Reitzig (2001) 
and Graham et al (2002) for other technologies: the number of designated states, the number 
of claims, having a large number of X or Y cites, being highly cited as an X or Y reference, 
requesting an accelerated exam, and filing a PCT application are all positively related to the 
probability of opposition. Citations of the A-type, whether forward or backward, have no 
predictive power, and patents owned by individuals are signficantly less likely to be opposed 
in this technology, unlike the previous studies.  

There is clearly variation across our technology subclasses, with patents in the makeup, nail 
care, and perfume classes less likely to be opposed (the rate is about 8 percent lower) and 
those in haircare class much more likely to be opposed (the rate is 10 percent higher, other 
things equal). When we add dummies for the main players in our sample, the other 
coefficients change very little. However, it is clear that patents held by Henkel and Wella are 
less likely to be opposed than other firms, and those held by Procter and Gamble and 
Unilever much more likely to be opposed, even when we control for the technology 
subclasses. When we do not control for technology subclass (not shown), Goldwell also faces 
a higher opposition rate (about 12 percent higher than other firms).  This reflects the fact that 
Goldwell patents primarily in haircare, where opposition is most active, so that the Goldwell 
dummy is not separately identified from the haircare dummy.   

 

5 Outcomes 
We have found that patents held by Henkel, Wella, and Goldwell (all firms with a major 
presence in the hair care and dye industry) are less likely to be opposed than the average 
patent, and also that patents held by P&G and Unilever are more likely to be opposed. In this 
section of the paper we look at the outcomes of these oppositions in an effort to determine 
whether the variation in opposition rates brings with it a corresponding variation in outcomes. 
If outcomes are more negative for the opposing firm when the opposition rate is higher, we 
might guess that these oppositions are “frivolous” or undertaken mainly for the purpose of 
creating uncertainty or strategic delay. On the other hand, if the outcomes are more positive 
for the opposer, that suggests that higher opposition rates occur because firms are more likely 
to oppose patents that are more likely to be invalid.  

Table 12 reports the overall distribution of outcomes for patents in this industry, along with 
outcomes for all oppositions and for oppositions in pharmaceuticals/biotechnology for 
comparison. Note first of all that oppositions in the cosmetics industry are one quarter of all 
oppositions and are more likely to be unresolved as of 2000, mostly because they have grown 
relative to the others in recent years. Conditional on having reached a final outcome, 
oppositions in this industry are more likely to result in revocation of the patent (41 percent 
versus 32 percent in pharmaceuticals and 35 percent for all industries). They are less likely to 
result in amendment of the patent in question.  
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In Table 11 we show the final outcomes of the opposition broken down by whether the 
patentholder is a German or non-German firm, and whether the opposing firm is German or 
non-German. In the former case, over half of the patents held by German firms are held by 
Blendax, Henkel, Goldwell, or Wella, and in the latter case, almost all oppositions by German 
firms include at least one of these four players. Outcomes differe significantly depending on 
whether the patentholder or opposer is German. German patentholders are three times as 
likely to have opposition to their patents rejected and seem to achieve speedier resolution of 
their cases. German opposing firms are more likely to have the patent revoked. Henkel is 
particularly interesting: more than half (60%) of the oppositions for which we have outcomes 
resulted in the patent being revoked. Henkel is also the only one of these firms that was 
patenting significantly in the earlier part of the period (the 1980s). We do not yet know if 
these oppositions are succeeding because they are bringing this prior art to the attention of the 
EPO. It is noteworthy that Henkel’s primary businesses are in specialty chemicals; the 
haircare portion of the business was largely acquired in 1993 from Schwarzkopf. It is likely 
therefore that they are more familiar with the use of patents than the traditional consumer 
products firms like P&G and Unilever.  

 

6 Conclusions and Further Research 
It appears from our preliminary exploration that the primary reason for higher rates of 
opposition in IPC A61K 7 is the strategic behavior of a few large firms in the haircare 
industry, most of them German (Henkel, Wella, Goldwell, and Blendax). Their primary 
international competitors are Procter and Gamble, Unilever, L’Oreal, and a couple of 
Japanese firms, and it is against these firms that opposition in this technology class is 
concentrated. It may be that the shift in strategy of firms like l’Oreal towards protecting their 
intellectual property with patents has encouraged an increase in opposition by the German 
firms that had used this method of protection traditionally.  

In our future work we will augment the data here with financial information on the competing 
firms and on the outcomes of the oppositions. We will explore 1) the determinants of the 
duration of these opposition proceedings, on the grounds that delay can be one of the strategic 
reasons for opposition; 2) the determinants of differences in outcomes from these oppositions; 
and 3) the relation between opposer and opposing firm using citation information on the 
individual patent being opposed.  
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 Figure 1 

Parameter Combinations (p,ΠD) in the Theoretical Model 

 

    
  

 

Figure 3 
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(8,501 Patent Applications) 
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Figure 4 

Distribution of References to the Patent Literature 
(Truncation at 20 References) 
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Figure 5 

Distribution of References to the Non-Patent Literature 
(Truncation at 20 Citations) 
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Figure 6 

Citation Lags in the EPO Examination System 
(Cited EPO Documents with Application Date in 1995 or Earlier) 
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Figure 7 

Distribution of Citations Received  
in the EPO System Within 5 Years  

(Zero Citations Included) 
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