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Abstract 

Patent settlements between originator and generic firms in the pharmaceutical industry have been 
challenged by antitrust and competition authorities in the U.S. and the EU. Particularly settlements 
with large "reverse payments" to generic firms raise the concern of collusive behaviour for protecting 
weak patents and delaying price competition through generic entry and therefore harming consumers. 
However, it is still heavily disputed under what conditions such patent settlements are anticompetitive 
and violate antitrust rules. This article scrutinizes critically what economic analysis has so far contrib-
uted to our knowledge about the effects of these patent settlements and the possible rules for their 
antitrust treatment. An important claim of this paper is that the problem of patent settlements can only 
be understood, if we analyze it not only from a narrow antitrust perspective but also take into account 
its deep interrelationship with the problems (and the economics) of the patent system. Therefore we 
identify three different channels of effects, how patent settlements can influence consumer welfare: (1) 
price effects, (2) innovation incentive effects, and (3) effects via the incentives to challenge weak pa-
tents. The paper critically analyzes the existing economic studies and identifies a number of research 
gaps, especially also in regard to trade offs between different effects. It also suggests that policy solu-
tions for these patent settlements should also be sought in combination with patent law solutions. 
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1.  Introduction 

 
Patent settlements between originator firms and generic firms in the pharmaceutical industry have 
been one the most disputed topics in competition and antitrust law discussions in recent years.1 Par-
ticularly patent settlements with "agreed entry dates" in combination with "reverse payments" to gener-
ic firms ("pay-for-delay") were challenged by antitrust authorities in the U.S. and the EU as anticompet-
itive collusive behaviour between originators and generics delaying price competition through generic 
entry and harming consumers. Since settlement outcomes with large reverse payments can only occur 
in cases of potentially invalid patents ("weak patents"), this question is deeply linked to fundamental 
problems in the patent system. The controversies about patent settlements focus primarily on the role 
of reverse payments, i.e. whether they should be deemed as per se illegal, whether a (strong) pre-
sumption of illegality (with possibilities of rebuttals) should be applied or whether due to possible eff i-
ciency effects a rule of reason approach would be appropriate. Both in the US and the EU, so far no 
consensus could be reached among legal and economic scholars about the most appropriate antitrust 
solution. 
 
In the U.S., the Federal Trade Commission (FTC) challenged such patent settlements with reverse 
payments in the pharmaceutical industry since 1999. The position of the FTC was and still is that pa-
tent settlements with reverse payments should be presumed as illegal with the possibility of a rebuttal 
by the parties, e.g. through litigation costs or other efficiencies (quick look rule).2 After this policy of the 
FTC ran into much resistance in the U.S. courts (with contradictory decisions and reasonings; see 
Carrier 2012), the "Actavis" decision of the Supreme Court clarified that a large unexplained reverse 
payment can be a signal for the weakness of the patent and therefore the anticompetitiveness and 
illegality of such patent settlements. However, the Supreme Court also rejected the presumption of 
illegality approach of the FTC and wants the U.S. courts to apply a rule of reason approach, which 
also takes into account possible explanations for any value transfer from the originator to the generic 
firms.3 In the EU, the European Commission (in its Pharmaceutical Sector Inquiry 2009, pp. 270) clas-
sified patent settlements and argued that the group of patent settlements with a restriction of entry and 
with a reverse value transfer requires closer competition policy scrutiny. This led the Commission to 
put this group of patent settlements under a special antitrust scrutiny in the newly adapted guidelines 
for the application of Article 101 (3) TFEU to Technology Transfer Agreements, and challenge and 
prohibit several patent settlements with reverse payments (e.g., in the case "Lundbeck"). Although the 
EU Commission acknowledges that settlements can have efficiency advantages like saving of litiga-
tion costs, time, and the resolution of uncertainty, it also emphasizes that society has an interest in 
removing wrongly granted patents to promote competition and innovation.4   
 
How can the state of the academic discussion be briefly summarized? The large majority of scholars 
claim that patent settlements can be anticompetitive through delaying or impeding market entry and 

                                                 
1 Janis/Hovenkamp/Lemley 2003, Bulow 2004, Hemphill 2006, Holman 2007, Carrier 2009, Brankin 
2010, Edlin et al. 2013, Frank/Kerber 2013, Wang 2014. 
2 FTC Study 2002, p. vii; Case 570 U. S. ____ (2013) FTC v. Actavis, Inc. p. 20, Brankin 2010, p. 24, 
FTC Staff Study 2010, p. 9. 
3 Case 570 U. S. ____ (2013) FTC v. Actavis, Edlin et al. 2013, Wang 2014. 
4 EC Guidelines on the Appl. Of Art 101 to TTA, pp. 44. 
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therefore restricting generic competition.5 There is a nearly unanimous consensus among these 
scholars that the size of reverse payments is a crucial criterion for its anticompetitive effects. The main 
discussion refers to the question whether a presumption of illegality of patent settlements with reverse 
payments should be used, or whether a rule of reason approach should be applied. Although nobody 
denies the possibility of efficiency advantages of patent settlements,6 there is a wide range of opinions 
whether a stronger or weaker presumption of illegality of patent settlements with reverse payments 
(with a smaller or larger set of possible rebuttals) or a full-blown rule of reason with a deep case-
specific analysis should be recommended.7 There also seems to be a broad consensus that, vice 
versa, patent settlements are not seen as being anticompetitive, if the parties only agree on future 
entry dates without a reverse net value transfer.8  
 
There is only a limited number of articles about patent settlements in which explicit economic analyses 
can be found. Some articles address the problem of patent settlements in the pharmaceutical industry 
directly (either with economic models,9 or at least with explicit economic reasonings10). But also other 
economic contributions about the broader problems of weak ("probabilistic") patents and the design of 
the patent system are relevant for this patent settlement problem.11 This article intends to analyze 
critically what economic analyses have so far contributed to our knowledge about the effects of patent 
settlements in the pharmaceutical industry and the possible rules for their antitrust treatment. On one 
hand, this entails a critical analysis of these economic models themselves (and the claims made by 
them), and, on the other hand, also an analysis of the gaps in our knowledge and the open research 
questions. One crucial claim of this paper is that the problem of patent settlements can only be under-
stood, if we analyze it not only from a narrow antitrust perspective but also take into account its deep 
interrelationship with the (economics of the) patent system.12  
 
The paper is structured as follows: Section 2 will present the general problem of weak patents as part 
of the discussion about the problems of the patent system. Section 3 will focus on the relevant norma-
tive antitrust standard (consumer welfare) and distinguish three channels of possible effects of patent 
settlements on consumer welfare. Section 4 deals with the effects on consumers via price competition, 
i.e. that patent settlements with reverse payments might harm consumers through the delay of generic 
entry. However, relevant for consumer welfare are also the effects of patent settlements on innovation 
incentives (section 5) and the incentives for generics to challenge potentially invalid patents (section 
                                                 
5 Balto 2000, Crane 2002, Morse 2002, Janis/Hovenkamp/Lemley 2003, McDonald 2003, Bulow 2004, 
Leffler/Leffler 2004, Hemphill 2006, Ponsoldt/Ehrenclou 2006, Holman 2007, Leary 2007, Davis 2009, 
Carrier 2009, Brankin 2010, Gratz 2012, Edlin et al. 2013, Piecht 2013, Carrier 2014b, Cotter 2014, 
Feldman 2014. 
6 Hemphill 2006, p. 121, Dickey/Orszag/Tyson 2010, p. 375, Brankin 2010, p. 23, Addanki/Butler 
2014, p. 81. 
7 See, e.g., the "Actavis inference" as the most recent variant (Edlin et al. 2015).  
8 FTC Staff Study 2010, p. 1, EC Guidelines on the Appl. Of Art 101 to TTA, pp.44, EC Pharmaceuti-
cal Sector Inquiry Final Report, p. 524 at para. 1573. 
9 Willig/Bigelow 2004, Elhauge/Krüger 2012, Gratz 2012, Addanki/Daskin 2009, Yu/ Chatterji 2011. 
10 Schildkraut 2004, Hemphill 2006, Carrier 2009, Davis 2009, Kobayashi et al. 2015, Edlin et al. 
2015. 
11 Shapiro 2003, Lemley/Shapiro 2005, Farrell/Shapiro 2008, Encaoua/Lefouili 2009. 
12 Please note that this is a general paper about patent settlements in the pharmaceutical industry. 
Therefore it does not take into account the specific institutional conditions of different legal and regula-
tory systems, as, e.g., the Hatch-Waxman Act in the U.S. or the specific institutional characteristics in 
the EU. Therefore we also do not want to derive specific policy conclusions in that regard.  
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6). The final section 7 will summarize our results, identify gaps of research, and discuss policy conclu-
sions. 
 
 
2. The Background Problem: Weak Patents and Defects of the Design of the Patent System 

 
The problem of patent settlements in the pharmaceutical industry stems from the fact that a large 
number of granted patents are found invalid in patent litigation, which gives patent holders large incen-
tives to defend their weak patents through settlements with reverse payments to challenging generic 
firms. An important reason is that patent offices do not invest enough time and resources in patent 
examination (esp. in regard to "prior art") and therefore tend to grant too many patents which often 
would not survive a challenge in patent litigation ("weak patents"). Empirical studies show that litigated 
patents are found invalid in 50% (or more) of all cases (Lemley/Shapiro 2005, p. 76). This result could 
be interpreted as a defect of the patent system. However, Lemley (2001) argued from an economic 
perspective, that such a result might also be efficient, because it might not be worthwhile to make 
deep and costly examinations of all patent applications, because many of the granted patents turn out 
as not valuable (rationally ignorant patent offices). But both interpretations lead to the conclusion that 
it is necessary that the patent system has effective legal instruments for challenging and weeding out 
invalid patents. It is an open question in the patent literature, whether and to what extent the institu-
tional design of the entire patent system (with all its rules about granting, opposing, and challenging 
patents in courts) leads to an efficient patent system or - as in the meantime most legal and economic 
scholars claim - that the existing patent systems are deeply flawed and suffer from serious problems 
(Shapiro 2004, pp. 1018, Hall/Harhoff 2004, pp.4). 
 
An economic perspective on this problem of weak patents has led to the development of the concept 
of "probabilistic" patents or “partial property rights” which has played a major role in the patent settle-
ment discussion.13 The basic idea is simple: Whereas from a legal perspective a patent right is either 
valid or not, the economic value of a granted patent right before litigation depends also crucially on the 
expected probability of defending it in patent litigation. If this probability is, e.g., θ = 0.25, then the ex-
pected value of the patent for the patent owner is much lower than the value of a fully defendable 
(iron-clad) patent right. This probability θ is used for defining the strength of a patent. This "probabilis-
tic" character of a patent has been used in the patent settlement discussion in two different ways: 
Since the patent strength θ reflects the winning probabilities of the settling parties in patent litigation, it 
influences the ranges of the settlements (in regard to agreed entry dates and/or the size of reverse 
payments). In the economic models but also in argumentations of legal scholars, this has led to con-
clusions that a 25% chance of defending a patent against a challenging generic firm would lead to a 
settlement on an agreed entry date without reverse payment of 25% of the remaining patent duration 
(e.g. Elhauge/Krüger 2012, pp. 295). However, it can also be used for the analysis of the innovation 
incentives that such a probabilistic patent offers (e.g. how large are the incentives for an innovation 
that allows for a patent with a patent strength of 25%). In their seminal paper "How Strong are Weak 
Patents?" Farrell/Shapiro (2008, p. 1348) assume that innovation incentives for probabilistic patents 
are optimal, if the proportionality principle is fulfilled, i.e. that incentives for an innovation from a prob-
abilistic patent are proportional to its patent strength, i.e. that the rents from a patent with θ = 0.5 

                                                 
13 See Ayres/Klemperer 1999, Shapiro 2003, Farrell/Shapiro 2008. 
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should be half of the rents of an iron-clad patent (θ = 1) and twice the rents for a patent with θ = 0.25. 
Farrell/Shapiro (2008) have suggested that profits from weak patents might be relatively too large in 
comparison to stronger patents, leading to a distortion of innovation incentives in favour of "innova-
tions" that only with a small probability are true innovations that should be rewarded by patent protec-
tion (see below section 5). 
 
It is well known that the challenging of potentially invalid patents can suffer from serious incentive 
problems. Since all patent systems rely on private litigation for challenging patents, the private incen-
tives for challenging patents suffer from a public good problem, because the costs and risks of patent 
litigation is borne by the challenging firm, whereas the benefits of having eliminated an invalid patent 
right accrues to everybody.14 This externality of challenging patents cannot only lead to too small in-
centives for challenging firms, but also implies that patent settlements between originator and generic 
firms can have negative (external) effects on third parties, because the settlement helps to maintain an 
unjustified exclusive right. Due to these third-party effects, the usual normative notion that private par-
ties should be free how to settle their conflicts in private litigation is problematic in the case of patent 
litigation. Therefore rules for critically scrutinizing and limiting the scope of patent settlements are justi-
fied also from an economic perspective. However, this is not only a problem of patent settlements. 
Shapiro (2003) showed that patent owners can achieve the same result of defending their weak pa-
tents also through licensing agreements (with too low license fees), mergers, and patent pools leading 
him to the conclusion that all of these transactions should be put under antitrust scrutiny.15 
 
 

3. Assessing Antitrust Rules for Patent Settlements: Normative Questions and the Distinction 

Between Three Groups of Effects 

 

What is the correct normative criterion for assessing antitrust rules for patent settlements? Most influ-
ential and representing also the ex- or implicit opinions of many other scholars is the criterion that a 
patent settlement should not lead to a lower consumer welfare than it can be expected from litigation 
(Shapiro 2003, p. 396).16 According to him, "... consumers have a 'property right' to the level of com-
petition that would have prevailed, on average, had the two parties litigated the patent dispute to a 
resolution in the courts. So long as the consumers' rights to this level of competition/benefits are re-
spected, the two parties are permitted to negotiate more profitable arrangements that they each prefer 
to litigation" (ibid.).17 In line with the "probabilistic" perspective on patents, this also implies that “patent 
holders are not entitled to the same level of profits that would result from an ironclad patent covering 
the same patent claims" (ibid.). 

                                                 
14 See Farrell/Merges 2004, pp. 952, Hemphill 2006, pp. 150. This is the reason why in the U.S. the 
Hatch-Waxman Act intended to increase the incentives of generic firms by giving the first challenging 
firm a 180-days-exclusivity right in regard to market access (in comparison to other generic firms). 
However, the 180-day mechanism is also critically discussed, since it might open opportunities for 
making collusive settlement agreements with the first filer while others are excluded (Jan-
is/Hovenkamp/Lemley 2003, p. 1755, Hemphill 2006, p. 108, Carrier 2009, pp. 61).   
15 Closely related to this problem is also the discussion about the antitrust assessment of "non-
challenge clauses" in licensing agreements (Janis/Hovenkamp/Lemley 2003, pp. 1721). 
16 E.g. Blair/Cotter 2002, Janis/Hovenkamp/Lemley 2003, Schildkraut 2004, Elhauge/Krüger 2012, 
Gratz 2012. 
17 However, this is not the same as the "less-restrictive alternative" standard, which is also used in Art. 
101 (3) of the European competition rules. 
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The manifold effects of antitrust rules for patent settlements can affect the welfare of consumers 
through three different channels:  
(1) The discussion so far focussed mainly on the (static) price effects through the potential delay of 

competition by generic entry. The question here usually is whether patent settlements lead to such 
a late entry of generics that the benefits of future lower prices through generic competition for the 
consumers are less than what could be expected in the case of patent litigation. 

(2) Antitrust rules on patent settlements can also influence the innovation incentives, i.e. the question 
is whether more restrictive rules for defending patents through reverse payments might lead to 
lower innovation incentives for originator firms (dynamic efficiency) and therefore also harm con-
sumers in the future.   

(3) The third channel for effects on consumer welfare are the effects of antitrust rules on patent set-
tlements for the incentives of generics to challenge weak patents. If patent settlements, for exam-
ple through reverse payments, can also increase the incentives for challenging potentially invalid 
patents, then a lower number of monopolistic market positions are protected by unjustified patents 
until the expiration date, leading to higher consumer welfare through more generic competition. 

 
Should the last two groups of effects be relevant for an assessment of patent settlements from an 
antitrust perspective? The argument might be made that they relate both to effects on innovation and 
the patent system, and should therefore not be a concern of competition law. However, the problem is 
more complex: First, although the main discussion focusses on the static price effects, also the other 
effects have been discussed and mentioned as relevant both from legal and economic scholars in the 
antitrust discussion about patent settlements. In the EC Guidelines on Technology Transfer Agree-
ments the "general public interest to remove invalid intellectual property rights as an unmerited barrier 
to innovation and economic activity"18 was explicitly mentioned. In the U.S., it is the Hatch-Waxman 
Act which explicitly intended to increase the incentives of generic firms for challenging invalid patents 
of originator firms. Therefore the second and third group of effects have always been present in this 
discussion. Secondly, from an economic perspective, the criterion of using the consumer welfare in 
the case of litigation as normative standard would also entail the effects on innovation incentives and 
incentives to challenge invalid patents. However, this touches the difficult and hotly disputed issue of 
the proper delineation between problems that should be dealt with in competition law or in patent law. 
We will come back to this discussion at the end of this paper.  
 
 
4.  Effects on Consumer Welfare via Prices  

 
Nearly the entire literature on patent settlements in the pharmaceutical industry has focussed on the 
effects that settlements with or without reverse payments might have on the entry date of generics and 
therefore on the question when generic competition does lead to lower prices for drugs. Since there is 
a broad consensus that settlements should be preferred to litigation due to litigation costs, the crucial 
question concerns the antitrust limits that should be set for settlements in order to avoid negative ef-
fects for consumers via prices. In the following, we summarize and analyze the results of this discus-
sion from an economic perspective. It is surprising that - despite all the controversies - most of the 

                                                 
18 EC Guidelines on the Appl. Of Art 101 to TTA, p. 44 at para. 235. 
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contributions both from economic and legal scholars use roughly the same basic economic model, 
either explicitly or implicitly.19 Therefore it is useful to present briefly the assumptions, reasonings, and 
conclusions of this basic model.  
 
The basic patent settlement model 

 
It is assumed that an originator firm A has a patent which allows for annual monopoly profits MA for the 
remaining patent duration T, and there is only one firm B that can challenge the patent. If this generic 
firm B would enter the market at entry date E, both firms have annual duopoly profits DA and DB.20 
Since duopoly prices are lower than monopoly prices, the annual welfare of consumers under duopoly 
(WD) is larger than under monopoly (WM). If we assume that the true patent strength (probability of 
defending successfully the patent in litigation) is θ, then the consumers can expect with probability θ a 

lower consumer welfare due to high monopoly prices and with probability 1 - θ a higher consumer 
welfare due to lower duopoly prices after revocation of the patent.21 According to the normative criteri-
on of Shapiro the consumer welfare in the settlement case should not be smaller than in the litigation 
case (WS ≥ WL). If in the settlement both parties have agreed on an entry date E (e.g., in 2 years), the 
consumer welfare in the case of settlements is WS = E WM + (T - E) WD, i.e. for two years consumers 
suffer from the low consumer welfare under monopoly prices before their welfare is increased through 
lower duopoly prices for the rest of the patent duration. This implies that under these assumptions the 
normative criterion is fulfilled, if the entry date of the generic is not later than the strength of the patent 
θ multiplied with the remaining patent duration T (i.e., E ≤ θ T (for the following analysis, we define: E* 
= θ T). For example, this would mean that a patent strength of 20% would translate into an entry date 
after 20% of the remaining patent duration T, i.e. if T = 10 years, i.e. generic entry should be not later 
than in two years. 
 
What are the results of a patent settlement between both firms? From the law and economics of set-
tlements we know that the settlement range between both firms is determined by the outside options 
and these are the expected values of litigation of both parties. In this simple version of the model we 
assume that both firms know the true patent strength θ and have litigation costs cA and cB.22 In the 
settlement the parties can agree on an entry date E and a reverse payment R that is paid by the pa-
tent holder to the generic firm. What settlement would be optimal for both firms, if there were no anti-
trust limits? It can easily be shown that joint profit maximization would lead to a settlement, in which 
both firms agree to delay market entry of the generic firm until the expiration of the patent (i.e. E > E* = 
θ T). The joint profits would be identical to the monopoly profits of an iron-clad patent with a patent 
strength  θ = 1. The generic would need to get a reverse payment which is not lower than its expected 
value of litigation. The consumers would be worse off compared to litigation, and the loss of consumer 

                                                 
19 See e.g. Dickey/Orszag/Tyson 2010, Elhauge/Krüger 2012, Yu/Chatterji 2011, Gratz 2012, Edlin et 
al. 2013. 
20 The sum of the two duopoly profits is smaller than the monopoly profit (DA + DB < MA). 
21 Therefore the expected consumer welfare in case of litigation is: WL = θ T WM + (1 - θ) T WD. 
Please note that the consumer welfare in the litigation solution depends on the true patent strength θ 
and not on the subjective estimations of the firms A and B about the strength of the patent, i.e. θA and 
θB. This is often overlooked in the literature. 
22 Then the expected value of litigation is for A: VLA = θ T MA + (1 - θ) (T DA) - cA; and for B: VLB = (1 - 
θ) (T DB) - cB. 
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welfare through such patent settlements increases with the weakness of the patents.23 If the firms are 
not allowed to maximize their joint profits in the settlement due to antitrust limits, we can analyze the 
relation between the agreed entry date E and the reverse payment R. The earliest entry date that the 
originator would accept (Emin) as well as the latest entry date acceptable for the generic (Emax) de-
pends on the expected monopoly and duopoly profits, the litigation costs, and the reverse payment. 
Most influential for the entire discussion is the result of the model that in the case of the absence of 
reverse payments (R = 0), an agreed entry date can be expected which is very close to the normative-
ly correct entry date E* = θ T. And: The higher the reverse payment R, the later is the generic entry 
and therefore the welfare losses for consumers.24 
 
From this basic model several conclusions can be derived that have been very influential in the policy 
discussion: 
(1) The normative criterion that patent settlements should not harm consumers compared to patent 

litigation translates into the criterion that generic entry should not be later than E* = θ T, i.e. the 

agreed time of generic entry should be strictly proportional to patent strength.  
(2) If there are no reverse payments, then the bargaining would lead to a settlement range around this 

optimal entry date E* = θ T. As soon as the reverse payment R is larger than the litigation costs of 
the originator (i.e., R > cA), the agreed entry date E is later than the optimal entry date E* and 
therefore anticompetitive. 

(3) Reverse payments are a very effective instrument for restricting price competition through generic 
entry. Increasing reverse payments leads directly to later entry dates and higher joint profits and 
higher welfare losses for consumers compared to patent litigation. 

(4) Without antitrust limits for patent settlements, the settling parties would agree on an entry date at 
the end of patent duration T, i.e. weak patents would lead to the same profits and consumer wel-
fare as iron-clad patents with a patent strength θ = 1. 

                                                 
23 The value of the settlement solution would be for firm A: VSA = E MA + (T - E) DA - R; and for firm B: 
VSB = (T - E) DB + R. If both firms maximize their joint profits for finding the most profitable settlement 
solution, their joint profit would be: VSAB = VSA + VSB = E MA + (T - E) (DA + DB). Since DA + DB < MA, it 
is optimal for both of them to agree delaying the generic market entry until the expiration of the patent, 
i.e. E = T (with VSAB = T MA). For agreeing to this settlement the generic firm would at least need a 
reverse payment that equals its value of litigation: Rmin = VLB = (1 - θ) (T DB) - cB. Vice versa, the max-
imal reverse payment that the patent holder A would be willing to pay equals its monopoly profits mi-
nus its value of litigation: Rmax = T MA - VLA = (1 - θ) T (MA - DA) + cA. Therefore the range for the re-
verse payment R would be: (1 - θ) (T DB) - cB ≤ R ≤ (1 - θ) T (MA - DA) + cA. Economically, the benefits 
of such a settlement for both parties consist of the additional profits (because: MA > DA + DB) plus the 
saved litigation costs cA and cB. The consumer welfare in this case, WS = T WM, is identical with the 
case that the patent holder can get monopoly profits for the entire duration of its patent. Therefore it is 
considerably smaller than under litigation: WS - WL = T WM - [θ T WM + (1 - θ) T WD] = (1 - θ) T (WM - 
WD) < 0.  
24 The earliest entry date, Emin, that the patent holder would accept is Emin = θ T - cA / (MA - DA) + R / 
(MA - DA), and the latest acceptable entry date for firm B is Emax = θ T + cB / DB + R / DB. We see that 
increasing the reverse payments R shifts the settlement range in the direction of later entry dates, 
which would increase profits and reduce consumer welfare. If, however, there are no reverse pay-
ments (R = 0), we get a settlement range θ T - cA / (MA - DA) ≤ E ≤ θ T + cB / DB around the optimal 
entry date E* = θ T, and the range on both sides depends only on the litigation costs of both parties 
(divided by the profit changes through the entry). If, in addition to that, there would be no litigation 
costs (cA = cB = 0), then the agreed entry date in the settlement would exactly equal the normatively 
correct one: E = E* = θ T. 
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(5) This model also suggests that patent settlements without reverse payments are not anticompeti-
tive, because they usually lead to the correct entry date.25 

 
From these results, it can easily be understood why antitrust scholars are so concerned about reverse 
payments, and why antitrust rules were proposed that prohibit reverse payments (beyond litigation 
costs) or recommend at least a strong presumption of their illegality. However, the decisive question 
from an economic perspective is whether these results still hold, if we take into account that the condi-
tions on pharmaceutical markets and in settlement processes are in reality much more complex than 
represented by the very simple assumptions of this model. This is the starting-point of primarily eco-
nomic papers that can show that under more realistic assumptions these simple conclusions do not 
hold and therefore also patent settlements with reverse payments (beyond litigation costs) can be 
efficiency-enhancing and do not harm consumers, supporting the calls for a rule of reason approach 
(esp. Willig/Bigelow 2004). In the following, we cannot discuss all these specific reasonings, but pro-
vide a broader assessment of the consequences of relaxing the strict assumptions of this model.26 
 
Implications of more realistic assumptions 

 
One example are knowledge assumptions about patent strength. Since nearly the entire literature 
assumes that the true patent strength θ is unknown, it cannot be assumed as in the basic model that 
the firms know the true patent strength or that they have the same subjective estimates about the pa-
tent strength. A number of papers have focussed on the analysis of settlement outcomes, if the patent 
holder and the entrant have different estimates about patent strength (optimistic/pessimistic).27 De-
pending on the specific assumptions the settlement ranges in these cases can get broader (and mak-
ing settlement easier) or smaller. It can even get negative, which despite the saving of litigation costs 
might make a settlement impossible without reverse payments.28 The other possibility is that both 
parties might generally over - or underestimate the patent strength. If the parties overestimate the 
patent strength (i.e., θA = θB > θ), then even without reverse payments the agreed entry date will be 

later than the normatively optimal one (E > E*), rendering this patent settlement anticompetitive. Vice 
versa, in the case of an underestimation of the patent strength (θA = θB < θ), the agreed entry date 

(with R = 0) will be earlier than the optimal one (E < E*), which would allow positive reverse payments 
(beyond litigation costs) without making the patent settlement anticompetitive.  
 

                                                 
25 E.g. Shapiro 2003, Dickey/Orszag/Tyson 2010, pp. 379. 
26 For caveats in regard to the conclusions from the basic settlement model, if more realistic assump-
tions are considered, see already Shapiro (2003, 410). He mentioned explicitly multiple challengers, 
asymmetric information, signaling, risk aversion, and also the existence of a portfolio of patents as 
unresolved topics. 
27 Willig/Bigelow 2004, pp. 672, Davis 2009, p. 292, Schildkraut 2004, pp. 1064. 
28 Willig/Bigelow (2004, pp. 672) analyzed such a case. They assume that the incumbent patent hold-
er knows the true patent strength and the entrant is overoptimistic, i.e., assumes a too low patent 
strength (θ = θA > θB). Willig/Bigelow are right that this is a case, in which the wrong estimate of the 
entrant makes a procompetitive settlement without a reverse payment impossible. However, if a com-
petition authority or court does not know the true patent strength, then this case cannot be distin-
guished from another case, in which the entrant knows the true patent strength and the patent holder 
is over-optimistic (θA > θB = θ), and in which a settlement with reverse payment would clearly lead to a 
too late entry and therefore would be anticompetitive. 
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Similar results can be derived, if one or both firms make wrong predictions about the future market 
conditions (market demand, new substitutes, market shares between brand name and generic prod-
ucts, co-payment rules of insurances etc.), and therefore their expected future monopoly and duopoly 
profits. For example, in the case of underestimation of the duopoly profits DB and no reverse payments 
(R = 0), a generic firm would accept later entry, which might lead to an anticompetitive patent settle-
ment (despite the absence of reverse payments).29 Please note that in the basic model it was as-
sumed that both firms A and B have the same and correct predictions about future market conditions, 
which are very unrealistic assumptions. Any kind of wrong and/or different predictions and other infor-
mation asymmetries will lead to different settlement outcomes in respect to agreed entry, which might 
be far from the optimal entry date (as derived in the basic model). One of these cases was modelled 
by Willig/ Bigelow (2004, pp. 667). They can show that in a case of asymmetric information about the 
value of a patent a procompetitive settlement is only possible with a reverse payment.  
 
Settlement outcomes can also change due to other factors. In the basic model it was assumed that 
both parties are risk-neutral. In the case of risk-averse originators or entrants settlement economics 
shows that the settlement ranges and therefore also the agreed entry dates and/or reverse payments 
change (Willig/Bigelow 2004, p. 666). There is a discussion in the literature that originator firms might 
be particularly risk-averse in respect to their probabilistic patents, implying that they would accept ear-
ly generic entry despite making reverse payments.30 So far not analyzed in economic models about 
patent settlements are strategic considerations of originator or generic firms. Since both the originator 
and often also the generic firms are usually large firms which are active in many markets and produc-
ing and selling a number of products and have a portfolio of patents, there might be other relevant 
strategic considerations for the decision about litigation or settlement in regard to a specific patent 
than only the future monopoly or duopoly profits of this one product. This also can change settlement 
ranges and therefore influence agreed entry dates and reverse payments.31 Analyzing the effects of 
strategic considerations, especially in multi-product and/or multi-market contexts, would be an interest-
ing field of further research. 
 
 
The multiple challenger/entrant problem 

 
A particular problem of all economic models about the patent settlement outcomes is that - contrary to 
the assumption in the basic model - more than one generic firms can challenge and enter the market. 
If originator firms are aware of multiple potential generic entrants, then they have to consider in their 
settlements with the first challenger that they might have to make several settlements for defending 
their weak patents, as well as the generic has to take into account the expected entry of more generic 
firms. This will change both the upper and lower limits of the settlement ranges, and also leads to the 
consequence that the patent settlements with several generics are not independent from each other 
anymore. This multiple challenger/ entrant problem, which is also directly linked to the public good 

                                                 
29 For R = 0: Emax = θ T + cB / DB; therefore an underestimation of the profits DB leads to a higher up-
per bound of the settlement range Emax.  
30 Schildkraut (2004, pp. 1061); for explaining risk aversion of firms through risk aversion of managers 
see Willig/Bigelow (2004, p. 666, fn. 10) and the critique in Elhauge/Krüger (2012, p. 312).  
31 Strategic considerations and patent portfolios are mentioned in Shapiro (2003, 410) and Davis 
(2009, p. 292). 
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problem of challenging weak patents, has not been analyzed so far. It is also linked to the problem 
that generally competition among generic firms in regard to challenging and market entry has not been 
analyzed sufficiently.32 33 Therefore the implications of the existence of multiple challengers on the 
assessment of patent settlements are unclear, although such a situation seems to be empirically more 
relevant than assuming only one potential entrant (Grabowski/Kyle 2007, pp. 500). 
 
Conclusions 

 
If we take into account that in reality the assumptions of the basic model are not fulfilled (due to infor-
mation problems about patent strength and future market conditions, risk aversion, strategic consider-
ations, and the existence of multiple potential entrants), then we can expect that in most cases the 
patent settlement outcome will not correspond to the outcome of patent litigation (even in the case of 
no reverse payments).34 Depending on the specific conditions the agreed entry dates might be earlier 
or later, and therefore also consumer welfare might be higher or lower.35 Especially problematic is that 
in regard to important aspects we so far do not have enough economic research.  
 
This leads to the following preliminary conclusions: 
(1) There will be a number of patent settlements without reverse payments, which harm consumers in 

comparison to litigation and are therefore anticompetitive, because the agreed entry date is later 
than the optimal one (E > E*). Therefore the prohibition of reverse payments does not ensure that 
patent settlements are not anticompetitive.36  

(2) There will also be a number of patent settlements with a certain amount of reverse payments (even 
beyond litigation costs), which will not harm the consumers, i.e. the entry date will be not later than 
the optimal one (E ≤ E*). In a part of these cases, these reverse payments might be necessary for 
achieving litigation cost-saving settlements. 

(3) Although both results imply that the observed size (or absence) of reverse payments is not a very 
reliable indicator for assessing the (il)legality of the patent settlements, economists would agree 
that even under more realistic conditions than in the basic model reverse payments can be a very 
effective and easily applicable instrument for restricting competition between originators and gener-
ic firms. Therefore it is justified that (high) reverse payments should raise (serious) antitrust con-
cerns. 

                                                 
32 Willig/Bigelow's (2004, pp. 673) analysis of an additional entrant is not a case of an additional chal-
lenger, because the entrant offers a substitute product (which does not infringe the patent). Also Edlin 
et al. (2015, pp. 19-28) do not analyze the multiple challenger problem. Their analysis refers to the 
consequences of more price competition, if after the 180 days exclusivity period for the first generic 
entry (in the U.S. Hatch-Waxman framework) several additional entrants instead of only one enter. 
Only in the model of Gratz (2012) a second generic entrant with a second settlement is included but 
without addressing directly the multiple challenger problem. 
33 In the U.S., this problem is deeply influenced by the Hatch-Waxman Act due to the 180 days market 
exclusivity for the first entrant, which both protects the first generic against the competition of other 
generics but also protects the originator against more challenges from other generics (FTC Study 
2002, p. vi).   
34 Especially Davis (2009) also emphasized the range of possible outcomes in settlement processes 
due to a number of "imperfections" of the settlement process. 
35 This also implies that the settlement results (e.g., the agreed entry dates) do not allow to make reli-
able conclusions about the true patent strength as it is suggested by the basic model.   
36 See also Elhauge/Krüger (2012) who even try to show that on average patent settlements without 
reverse payments are anticompetitive. 
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(4) Another additional problem of using the size of reverse payments as important criterion is that orig-
inator and generic firms can hide the (size of) reverse payments through complex package deals 
(e.g., licensing agreements, deliveries of ingredients), which require difficult and error-prone evalu-
ations for determining the correct net value transfer.37  

 
 
5.  Effects on Consumer Welfare via Innovation Incentives  

 
In the patent settlement discussion the question was asked whether restrictive antitrust rules on patent 
settlements with reverse payments might have negative effects on innovation incentives for the origi-
nators and therefore also harm consumers in the long run through fewer development of new drugs.38 
Since it is a well-established insight in the economics of patents that innovation incentives through 
patents should not be too small but also not too large (leading to the notion of optimal length and 
breadth of patents),39 it is clear that it cannot simply be argued that the fact that the prohibition of re-
verse payments would lead to lower profits for the originator firms would lead to the consequence that 
the innovation incentives are smaller than optimal. Since innovation incentives can also be too large, a 
much deeper economic analysis is necessary.  
 
In regard to the economic contributions to the patent settlement problem in the pharmaceutical indus-
try, so far only Elhauge/Krüger (2012) explicitly presented a model, in which they analyze both static 
price effects and innovation incentive effects. In regard to patent settlements they prefer a strong pre-
sumption against patent settlements with reverse payments (that are larger than litigation costs of the 
originator) with only a few possibilities of rebuttals. They want to show that such a rule would not lead 
to a trade off between static price effects on consumers and effects on innovation incentives. Whereas 
their analysis of price effects uses (a variant of) the basic model (as presented in section 4), it is their 
analysis of the effects of patent settlements on innovation incentives which is relevant here. Starting 
from the above-mentioned insight that both a too long and a too short exclusion period through pa-
tents is not optimal from an innovation economics perspective (ibid, pp. 293), they apply an innova-
tion-incentive perspective on the concept of probabilistic patents. They explicitly assume that a patent 
with a patent strength of θ = 0.25 should from an innovation incentive perspective be equal to an iron-
clad patent of 5 years (25% of the patent duration of 20 years), i.e. the innovation incentives that 
should be granted to an innovation by a probabilistic patent should be proportional to the patent 
strength (proportionality principle, Farrell/Shapiro 2008) and can be translated into a proportion of the 
patent duration. Although a lot of assumptions have to be made for defending such a linear transfor-
mation in years of patent duration,40 the basic idea is in line with such an innovation incentive interpre-
tation of probabilistic patents.  
 
However, in our view, in their next step Elhauge/Krüger (2012) make a serious mistake. From an inno-
vation economics perspective, the optimal entry date in a patent settlement needs to be calculated in 
                                                 
37 In regard to the problem of side deals, see Hemphill (2009). Very interesting is his proposal of a 
presumption of the problematic character of a patent settlement, if it is embedded into a package of 
side-deals, whose existence is unusual in the absence of a patent settlement. 
38 Crane 2002, pp. 760, Shapiro 2003, p. 396, Willig/Bigelow 2004, pp. 656, fn. 3. 
39 See e.g. Gilbert/Shapiro 1990.  
40 This would assume constant rents from the innovation over time and the absence of the need of 
discounting future revenues.  
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regard to the entire patent duration of 20 years, i.e. a patent with a patent strength of 25% should lead 
to a generic entry after 5 years of the entire patent duration. Instead Elhauge/Krüger (2012) errone-
ously define their normative benchmark for the optimal innovation incentives perspective as a per-
centage of the remaining (!) patent duration at the time of the settlement. This, however, ignores that 
the originator already earned monopoly profits from the date of granting the patent until the date of the 
patent challenge and settlement. If, for example, a patent with a patent strength of 25% is challenged 
after five years of its patent duration, then the originator firm has already reaped all the necessary 
rewards for its innovation (according to the innovation incentive interpretation of probabilistic patents) 
and any more delay of generic entry would lead to too high innovation incentives. Therefore their nor-
mative benchmark about optimal innovation incentives for patent settlements is flawed, because it 
would allow for too large innovation incentives (except the extreme case that a patent is challenged 
right at the beginning of the patent duration).41 Due to this mistake at the beginning of their otherwise 
convincing analysis, the conclusions of Elhauge/Krüger (2012) do not hold that there might be no con-
flict between dynamic and static effects on consumers under their proposed rule of presumptive ille-
gality of patent settlements. 
 
How can the economic knowledge about the innovation incentive effects of patent settlements be 
summarized? 
(1) Most important is that much more research is needed, before reliable answers can be given. Ex-

cept Elhauge/Krüger (2012) all other contributions from an economic perspective did not analyze 
and take into account the innovation incentive effects at all.  

(2) From the analysis of Elhauge/Krüger (2012) one specific thesis can be suggested. Since their re-
sults are systematically biased into one direction, it might be suggested from our critique above, 
that the agreed entry dates in patent settlements without reverse payments might be leading to too 
large innovation incentives for the originator firms. This analysis also shows that from an innovation 
economics perspective the date of the challenge and settlement within the lifetime of the patent is 
getting important, which so far has not played a major role in the antitrust discussion about patent 
settlements. This would imply that also patent settlements without reverse payments might be anti-
competitive due to too large innovation incentives. Therefore trade offs between the static price ef-
fects and the dynamic innovation incentive effects cannot be excluded, and they might be much 
more severe for patents that are challenged late in their patent life and for weaker patents. 

(3) This last point is directly linked to the important general analysis of Farrell/Shapiro (2008). In their 
model they show that under certain conditions weak patents might lead to disproportionately too 
high innovation incentives compared to innovations that allow for patents with a higher patent 
strength.42 This might lead to too large incentives for investing in pseudo or trivial innovation activi-

                                                 
41 If D is the number of years the patent holder could reap monopoly profits before the settlement (with 
D + T = 20), then the optimal entry date from an innovation incentive perspective under the propor-
tionality principle would be E* = θ 20 - D, which is always smaller than the agreed entry date in a set-
tlement, E = D + θ T (as long as D > 0) and can also be negative (if D > θ 20). However, there is one 
specific effect, especially in regard to pharmaceutical products, that has to be considered additionally: 
If the originator firms can sell their products only after a certain period of time (due to clinical tests and 
getting the market approval), then this period would also have to be considered. 
42 The reason is that downstream firm’s incentives to challenge probabilistic patents could be smaller 
than optimal since other downstream firms as well as consumers could free-ride on a challenge (Far-
rell/Shapiro 2008, p. 1349). A follow-up paper of Encaoua/Lefouili (2009) confirmed these results but 
questioned their robustness under different settings. 
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ties and therefore discourage the search for true innovations. Also in regard to this problem much 
more research is needed.  

(4) Although the results of these analyses are very preliminary and should be viewed with cautious-
ness, it is remarkable that all of them tend to lead to the conclusion that antitrust authorities and 
courts perhaps should not be too worried about curbing too much innovation incentives, if they pur-
sue a restrictive approach to reverse payments and patent settlements in general. 

 
 

6.  Effects on Consumer Welfare via Incentives for Challenging Patents  

  
In the patent settlement discussion a number of authors raised the question whether prohibiting or 
limiting reverse payments would reduce the incentives of generics for challenging potentially invalid 
patents, e.g. Chief Justice Roberts in his dissenting opinion in the Actavis Supreme Court decision.43 
Since in the EU guidelines for licensing agreements also the relevance of removing invalid patents is 
mentioned in regard to the assessment of patent settlements, the incentives for challenging weak pa-
tents is also important for the EU Commission. In section 2 we saw that these challenging incentives 
would not be so important, if the patent offices would not grant so many weak patents and if the patent 
system would not rely so much on private litigation for weeding out invalid patents. So far most of the 
economic contributions dealing with patent settlements did not take into account the effects on the 
incentives to challenge weak patents. Only the models of Gratz (2012) and Böhme/ Frank/ Kerber 
(2015) offer integrated analyses of the static price and challenging incentive effects of patent settle-
ments.  
  
Challenging weak patents and weeding out potentially invalid patents through patent opposition and 
patent litigation requires resources that in a system of private litigation have to be borne by private 
parties. Since the consumers are the victims of unjustified monopoly positions of originator firms in the 
case of invalid but unchallenged patents, the generic firms can be viewed as agents of the consumers 
who challenge these patents and drive down prices through generic entry. Since generics need profits 
that also cover the challenging costs, it is the consumers who ultimately have to bear the costs of in-
centivizing generics for challenging patents. In the U.S., the solution of the Hatch-Waxman Act of 
granting the first entrant a 180 days exclusivity period for solving the public good problem, can be 
interpreted in that way: Consumers pay with higher prices due to less generic competition during the 
180 days exclusivity period for the challenging incentives for generics. This idea of a trade off for the 
consumers between lower prices through earlier generic entry and higher challenging incentives for 
generics can also be applied directly to the antitrust treatment of patent settlements. The basic idea is 
that it might be worthwhile for the consumers if competition law would allow patent settlements with a 
later generic entry date than the optimal entry date E* (derived in section 4 when only price effects 
were considered). Since the generics would participate in the higher joint profits through the delay of 
generic entry (which might require reverse payments), their incentives for challenging more weak pa-
tents increase. This would lead to more generic entry and lower prices for the consumers in regard to 
other pharmaceuticals whose protection through weak patents would otherwise remain unchallenged. 
From that perspective the question can be raised whether and to what extent competition authorities 

                                                 
43 Case 570 U. S. ____ (2013) FTC v. Actavis, Roberts, C.J. dissenting pp.17; see also  Dickey et al. 
2010, p. 399, Gratz 2012, p.15. 
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and courts should perhaps be more lenient with pay-for-delay settlements and ensuing reverse pay-
ments and allow for an additional period of delay.  
   
In their model Böhme/Frank/Kerber (2015) analyze this question directly by asking for the optimal 
additional delay that would maximize consumer welfare through taking into account both the negative 
effects through the additional delay and the positive effects on consumer welfare through challenging 
more patents. The structure of their model is partly based upon the model of Gratz (2012), who was 
the first to offer an integrated analysis of price and challenging incentive effects. In both models there 
are originator firms with patents of different strengths (0 ≤ θ ≤ 1) and two generic firms that can chal-
lenge patents (with fixed challenging costs) and enter sequentially the market at different future dates. 
A later agreed entry date in the ensuing settlements leads to larger joint profits and therefore to more 
challenging incentives for generics in both papers. However, Gratz (2012) assumes that the courts 
unintendedly accept patent settlements with later generic entry, because under a rule of reason ap-
proach she assumes that the court would make errors due to information problems. Therefore her 
positive effect on challenging incentives is caused by judicial errors due to the application of a rule of 
reason approach.44 Instead Böhme/Frank/Kerber (2015) treat the additional delay in their model as a 
policy parameter, which competition authorities and courts can intentionally take into account in their 
antitrust assessment of patent settlements (with agreed entry dates and reverse payments). They can 
show that if the challenging costs are not too low, such a delay would increase under relatively general 
conditions the welfare of consumers. The optimal additional delay of entry increases with the size of 
challenging costs, the intensity of competition (after generic market entry), and the length of the time 
between the first and second generic entry. 
  
The policy conclusions that can be drawn from a specific economic model are always limited. We 
would not recommend that based upon the results of such a model competition authorities or the 
courts should allow for a specific additional period of collusion between originators and generics (and 
accept also the additional reverse payments). However, we would claim that the models show the 
existence of such a trade off, and that scholars who were concerned that a prohibition of reverse pay-
ments might lead to fewer incentives for challenges by generics might have some support in economic 
analysis.45 However, much more research is necessary for clarifying further the link between the anti-
trust rules about patent settlements (with or without reverse payments) and the incentives for challeng-
ing patents. What is missing in the analysis of these models is the integration of the public good prob-
lem. Another so far neglected question refers to the problem of competition between generic firms in 
regard to the challenge of weak patents. 
 
 
  

                                                 
44 The analysis of Gratz (2012) about the superiority of a rule of reason is not convincing, because (1) 
it is unclear why the effects from judicial errors in her model only lead to the acceptance of more anti-
competitive patent settlements and not also to the rejection of more procompetitive patent settlements, 
and (2) usually a rule of reason leads to less error costs and not more as in her model. 
45 See e.g. Dickey/Orszag/Tyson 2010, p. 399.  
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7.   What Can We Learn From Economics? Insights, Open Questions, and Policy Conclusions 

 
In the sections 4 to 6 we have analyzed what we know from economics how antitrust rules about pa-
tent settlements might influence the welfare of consumers of pharmaceuticals and where there are still 
significant gaps in research. In regard to the effects via prices, a basic settlement model with simplified 
assumptions can show that the agreed date of generic entry in patent settlements without reverse 
payments would lead to settlement outcomes whose consumer welfare implications are close to those 
of the outcome of litigation. However, economists also would agree that in reality the bargaining situa-
tions between originator and generic firms are much more complex and might suffer from a number of 
imperfections not considered in this basic model. Particularly information problems in regard to patent 
strength and future market conditions as well as risk aversion, strategic considerations and the impli-
cations of multiple generic challengers and competition among generic entrants will lead to settlement 
outcomes which can be far away from the normatively optimal entry dates. Only a small part of these 
problems have been analyzed so far (e.g. Willig/Bigelow 2004, Elhauge/Krüger 2012). However, it 
seems clear that these deviations can lead into both directions, i.e. they can render patent settlements 
without reverse payments anticompetitive as well as allow to some extent reverse payments without 
harming consumers. The latter can be the result of explicit efficiencies (as, e.g., saving litigation costs) 
but can also be the result of the "imperfections" of the bargaining situations in which efficiency-
enhancing settlements would fail without the possibility of reverse payments.  
 
The gaps in research are even larger in regard to the other two channels of effects, i.e. innovation 
incentives and incentives to challenge patents. Particularly problematic is the lacking research about 
innovation incentives. Although the only existing analysis of innovation incentives in Elhauge/ Krüger 
(2012) suffers from a serious flaw, a further analysis based on their results provides preliminary hints 
that patent settlements without reverse payments might lead to too large innovation incentives, esp. in 
the case of weak patents and in case of settlements in the later stages of the life of patents. More 
research about this problem might also be linked to the contribution of Farrell/Shapiro (2008) with their 
analysis whether weak patents might lead to disproportionately large innovation incentives. Also the 
problem of challenging incentives still lacks a lot of research. Gratz (2012) and Böhme/Frank/Kerber 
(2015) can show that there might be a trade off between promoting a faster generic entry by prohibit-
ing pay-for-delay patent settlements and increasing the incentives for challenging patents through 
generics. This leads Böhme/Frank/Kerber (2015) to analyze this trade off and ask for the determinants 
of an optimal additional delay of generic entry for increasing challenging incentives. However, many 
other aspects of the challenging incentive problem have not been taken into account in patent settle-
ment models.  
 
What can we learn from these economic insights in regard to the antitrust rules for patent settlements 
in the pharmaceutical industry? First, we have to consider that there might be trade offs between all 
three groups of effects (price, innovation, and challenging effects) on consumer welfare. Whereas the 
first preliminary results of the analysis of challenging incentives might give some support for allowing 
longer delays, the effects on innovation incentives might lead to the opposite result. These results lead 
to a further relativization of the results of the basic model in section 4 and its main conclusion that 
patent settlements without reverse payments would lead to an optimal agreed generic entry.   
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Does this result lead to the recommendation of a rule of reason approach instead of a presumption of 
illegality of patent settlements with reverse payments, because it would allow the analysis and consid-
eration of all anticompetitive and efficiency effects under the circumstances of the specific case? From 
a law and economics perspective, this is not clear at all, because such a claim would require an error-
cost analysis, which would make a comparative analysis of the different regulatory options in regard to 
the size of decision errors (false positives, false negatives) and direct and indirect regulation costs:46 
Would a full-blown rule of reason, a per se prohibition of patent settlements with reverse payments, a 
presumption of illegality (with a limited number of options for rebuttals), or another form of structured 
rule of reason lead on average to a minimization of the sum of regulatory costs and welfare costs of 
decision errors and therefore to higher welfare for the consumers? Although a number of authors have 
mentioned and partly used arguments from an error-cost perspective,47 so far only Davis (2009) tried 
to analyze the problem of patent settlements in a systematic way from an error-cost framework by 
assessing error and transaction costs. In regard to his analysis, which leads him to the recommenda-
tion of a general ban of reverse payments (even without the possibilities for rebuttals), a number of 
critical questions can be raised, which cannot be discussed here. However, much more research from 
such a perspective is necessary before an economically well-substantiated answer can be offered how 
an appropriately structured antitrust rule should look like.48 The question that ultimately has to be an-
swered is to what extent a further differentiation in more case groups beyond the distinction between 
patent settlements with or without reverse payments is worthwhile for better assessing patent settle-
ments. So far this question has not been answered. 
 
This contribution cannot give a detailed assessment of the current policy in regard to patent settle-
ments. However, based upon the so far existing economic knowledge the current competition policy in 
the U.S. (after the Actavis decision of the U.S. Supreme Court) and the EU can be defended to some 
extent, although we think that it still might be a bit too cautious in regard to patent settlements. Since it 
is undisputed that reverse payments are a very effective instrument for delaying generic entry (also in 
more realistic and complex bargaining contexts), the strategy to focus the analysis primarily on (the 
size of) reverse payments is a correct one. From this perspective also a presumption of the illegality of 
reverse payments, which can be rebutted with a limited number of reasonings, can be defended. In 
that respect, it has to be seen that such a presumption need not be too far away from the approach of 
the U.S. Supreme court, which sees the necessity that a large reverse payment has to be explained 
for viewing such patent settlements as complying with antitrust rules.49 However, this need not mean 
that these assessments are getting easy and simple. Since reverse payments in settlement cases can 
be hidden in complex package of side-deals (e.g., licensing agreements and supply of ingredients), 
even proving the existence and size of reverse payments might need a deep case analysis. However, 

                                                 
46 For the error-cost approach in law and economics, see Easterbrook (1992) and Christiansen/Kerber 
(2006) with many references. 
47 E.g. Crane 2002, McDonald 2003, and Edlin et al. 2014. 
48 Since such an analysis of decision errors also needs information about the frequency of certain 
types of patent settlements, also empirical studies about patent settlements (as Hemphill 2009) are 
important. 
49 See the recent proposal of an "Actavis inference" by Edlin et al. (2015), a proposed framework in 
light of the Actavis ruling by Carrier (2014a) as well as a critical analysis by Kobayashi et al. (2015). 
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vice versa, we also would not recommend that the lack of reverse payments in patent settlements 
should be viewed as a strong indicator for their compatibility with competition law.50  
 
The complexity of a correct antitrust assessment of patent settlements which might protect unjustified 
monopoly positions through potentially invalid patents raises the question whether more suitable policy 
solutions could be found by directly addressing the underlying problem of the fundamental defects of 
the patent system that produces too many weak patents. This is in line with Farrell/Shapiro (2008) and 
Encaoua/Lefouili (2009) who discuss the weak patent problem in the context of the optimal design of 
the patent system. From that perspective the entire discussion about patent reform for dealing with the 
many problems and defects of the current patent system is relevant.51 This can encompass the 
strengthening of patent examination in patent offices (as Farrell/Shapiro 2008 suggest for certain 
groups of patents) with the objective of directly reducing the number of weak valuable patents, e.g. 
also by including competitors and other interested firms already in the process of granting patents 
(ibid. p. 1361). Other possibilities are the facilitating and strengthening of the possibilities of weeding 
out invalid patents through patent opposition and patent litigation (ibid., Fischmann 2014, pp. 431). 
Other proposals refer to the idea of solving the challenging incentive problem by subsidizing patent 
challenges, e.g. through a cashbounty program, or allowing more easily joint challenges by several 
generic entrants (Miller 2004, Encaoua/Lefouili 2009, pp. 21). As our analysis of the three channels of 
effects (price, innovation, and challenging incentive effects) of patent settlements already showed, 
from an economic perspective an integrated view of competition and patent law is necessary. There-
fore we should search for the best combination of policy solutions in competition and patent law for 
solving the competition and innovation problems through weak patents. 
  

                                                 
50 Also this is in line with the Actavis decisions of the U.S. Supreme Court, which did not explicitly 
constitute a safe harbour rule for patent settlements without reverse payments (Wright 2013, p.15). 
51 Gallini 2002, Shapiro 2004, Bessen/Meurer 2005, Shapiro 2008. 



- 19 - 
 

References  

 

Addanki, Sumanth/Butler, Henry N. (2014): Activating Actavis: Economic Issues in Applying the Rule 
of Reason to Reverse Payment Settlements, in: Minnesota Journal of Law, Science & Technology, 
Vol. 15, No.1, pp. 13-49. 

Addanki, Sumanth/ Daskin, Alan J (2009): Patent Settlement Agreements, in: Issues In Competition 
Law And Policy, Vol 3, Chapter 85, pp. 2127-2153. 

Ayres, Ian/Klemperer, Paul (1999): Limiting Patentees' Market Power Without Reducing Innovation 
Incentives: The Perverse Benefit s of Uncertainty and Non-Injunctive Remedies, in: Michigan Law 
Review, Vol. 97, pp. 985-1033. 

Balto, David A. (2000): Pharmaceutical Patent Settlements: The Antitrust Risk, in: Food and Drug Law 
Journal, Vol. 55, pp. 321-341. 

Bessen, James, Meurer, Michael J. (2005): Lessons For Patent Policy From Empirical Research On 
Patent Litigation, in: Lewis And Clark Law Review, Vol. 9, No.1, pp. 1-27. 

Blair, Roger D./Cotter, Thomas F. (2002): Are settlements of patent disputes illegal per se?, in: Anti-
trust Bulletin. Vol. 47, Issue 2/3, pp. 491-539. 

Böhme, Enrico/Frank, Jonas Severin/Kerber, Wolfgang (2015): Optimal Incentives for Patent Chal-
lenges in the Pharmaceutical Industry, Working Paper. 

Brankin, Sean-Paul (2010): Patent settlements and competition law: where is the European Commis-
sion going?, in: Journal of Intellectual Property Law & Practice, 2010, Vol. 5, No. 1, pp. 23-28. 

Bulow; Jeremy (2004): The Gaming of Pharmaceutical Patents, in: Adam B. Jaffe, Josh Lerner and 
Scott Stern (eds.): Innovation Policy and the Economy, The MIT Press, Vol.4, February 2004, pp. 
145-187. 

Carrier, Michael A. (2014a): Payment after Actavis, in: Iowa Law Review, Vol. 100:7, 2014, pp. 7-49. 

Carrier, Michael A. (2014b): A Response to Chief Justice Roberts: Why Antitrust Must Play a Role in 
the Analysis of Drug Patent Settlements, in: Minnesota Journal of Law, Science & Technology, 
Vol. 15, No.1, pp. 31-40. 

Carrier, Michael (2012): Why The “Scope Of The Patent” Test Cannot Solve The Drug Patent Settle-
ment Problem, in: Stanford Technology Law Review Vol. 16, No. 1, pp. 1-8. 

Carrier, Michael (2009): Unsettling Drug Patent Settlements: A Framework For Presumptive Illegality, 
in: Michigan Law Review, Vol. 108, No. 1, pp. 37-80. 

Christiansen, Arndt/Kerber, Wolfgang (2006): Competition Policy with Optimally Differentiated Rules 
Instead of "Per se Rules vs. Rule of Reason", in: Journal of Competition Law and Economics, Vol. 
2, No. 2, pp. 215-244. 

Consolidated version of the Treaty on The Functioning of the European Union, Article 101 (3) (Ex Arti-
cle 81 Tec), Official Journal 115, 09/05/2008, pp. 88–89. 

Cotter, Thomas F. (2014): FTC v. Actavis, Inc.: When Is the Rule of Reason Not the Rule of Reason?, 
in: Minnesota Journal of Law, Science & Technology, Vol. 15, No.1, pp. 41-49. 

Crane, Daniel A. (2002): Exit Payments In Settlement Of Patent Infringement Lawsuits: Antitrust Rules 
And Economic Implications, in: Florida Law Review, Vol. 54, No. 4, pp. 747-797. 

Davis, Joshua P. (2009): Applying Litigation Economics To Patent Settlements: Why Reverse Pay-
ments Should Be Per Se Illegal, in: Rutgers Law Journal, Vol. 41, Issue 1/2, pp. 255-307. 

Dickey, Bret/ Orszag, Jonathan/Tyson, Laura (2010): An Economic Assessment of Patent Settlements 
in the Pharmaceutical Industry, in: Annals of Health Law, Volume 19, Issue 2, Winter 2010, Article 
5, pp. 367-400. 

Easterbrook, Frank H. (1992): Ignorance and Antitrust, in: Thomas M. Jorde and David j. Teece (eds.): 
Antitrust, Innovation and Competitiveness, New York: Oxford University Press, pp. 119-136. 



- 20 - 
 

Edlin, Aaron/Hemphill, Scott/ Hovenkamp, Herbert, Shapiro, Carl (2015): The Actavis Inference: Theo-
ry And Practice, in: Rutgers University Law Review, Vol. 67, No.3, pp. 1-51. 

Edlin, Aaron/Hemphill, Scott/ Hovenkamp, Herbert, Shapiro, Carl (2014): Actavis and Error Costs: A 
Reply to Critics, in: The Antitrust Source, October 2014, pp. 1-8. 

Edlin, Aaron/Hemphill, Scott/ Hovenkamp, Herbert, Shapiro, Carl (2013): Activating Actavis, in: Anti-
trust, Vol. 28, No. 1, Fall 2013, pp. 16-23. 

Elhauge, Einer/Krüger, Alex (2012): Solving the Patent Settlement Puzzle, in: Texas Law Review, Vol. 
91, pp. 283-330. 

Encaoua, David/Lefouili, Yassine (2009): Licensing weak patents, in: Journal of Industrial Economics, 
Wiley-Blackwell, 2009, Vol. 57, No. 3, pp. 492-525.  

Case European Commission Competition DG: At.39226 – Lundbeck. 

European Commission Competition DG: Pharmaceutical Sector Inquiry Final Report 8 July 2009. 

Farrell, Joseph/Shapiro, Carl (2008): How Strong Are Weak Patents?, in: American Economic Review 
2008, Vol. 98, No. 4, pp. 1347–1369. 

Farrell, Joseph/Merges, Robert P. (2004): Incentives To Challenge And Defend Patents: Why Litiga-
tion Won’t Reliably Fix Patent Office Errors And Why Administrative Patent Review Might Help, in: 
Berkeley Technology Law Journal, Vol. 19, pp. 943-970. 

Feldman, Robin (2014): Ending Patent Exceptionalism and Structuring the Rule of Reason: The Su-
preme Court Opens the Door for Both, in: Minnesota Journal of Law, Science & Technology, Vol. 
15, No. 1, pp. 61-76.  

Fischmann, Filipe (2014): „Reverse Payments“ als Mittel zur Beilegung von Patentstreitigkeiten – Ein 
Verstoß gegen das Kartellrecht?, Inaugural-Dissertation zur Erlangung der Doktorwürde einer Ho-
hen Juristischen Fakultät der Ludwig-Maximilians-Universität zu München. 

Frank, Severin/Kerber, Wolfgang (2013): Patent Settlements in the Pharmaceutical Industry: An Anti-
trust Perspective, in: Dewenter, Ralf, Haucap, Justus, and Christiane Kehder (eds.), Wettbewerb 
und Regulierung in Medien, Politik und Märkten, Festschrift für Jörn Kruse zum 65. Geburtstag, 
pp. 385-413. 

FTC (2010): Pay-for-Delay: How Drug Company Pay-Offs Cost Consumers Billions, An FTC Staff 
Study January 2010. 

FTC (2002): Generic Drug Entry Prior to Patent Expiration: An FTC Study, July 2002. 

Gallini, Nancy (2002): The Economics of Patents: Lessons from Recent U.S. Patent Reform, Journal 
of Economic Perspectives, Vol. 16, No. 2, Spring 2002, pp.131–154. 

Gilbert, Richard/Shapiro, Carl (1990): Optimal Patent Length and Breadth, in: The RAND Journal of 
Economics, Vol 21, No.1, Spring 1990, pp. 106-112. 

Grabowski, Henry G./Kyle, Margaret (2007): Generic Competition and Market Exclusivity Periods in 
Pharmaceuticals, in: Managerial Decisision Economics, Vol. 28, pp. 491-502. 

Gratz, Linda (2012): Economic Analysis of Pay-for-delay Settlements and Their Legal Ruling, Munich 
Discussion Paper No. 2012-6. 

Guidelines on the application of Article 101 of the Treaty on the Functioning of the European Union to 
technology transfer agreements (2014/C 89/03), 28.3.2014 Official Journal of the European Union 
C 89/3. 

Hall, Bronwyn. H./Harhoff, Dietmar (2004): Post-Grant Reviews in the U.S. Patent System-Design 
Choices and Expected Impact. In: Berkeley Technology Law Journal, 2004, Vol. 19, No. 3, pp. 
989-1015. 

Hemphill, C. Scott (2009): An Aggregate Approach to Antitrust: Using New Data and Rulemaking to 
Preserve Drug Competition, in: Columbia Law Review, Vol. 109(4), pp. 629-688. 

Hemphill, C. Scott (2006): Paying For Delay: Pharmaceutical Patent Settlement As A Regulatory De-
sign Problem, in: New York University Law Review, Vol. 81, pp. 1553-1623. 



- 21 - 
 

Holman, Christopher M. (2007): Do Reverse Payment Settlements Violate The Antitrust Laws?, in: 
Santa Clara Computer & High Technology Law Journal, Vol. 23, pp. 489-587. 

Janis, Mark D./Hovenkamp, Herbert/Lemley, Mark A. (2003): Anticompetitive Settlement of Intellectual 
Property Disputes, in: Minnesota Law Review, Vol 87, pp. 1719-1766. 

Kobayashi, Bruce H./Wright, Joshua D./Ginsburg, Douglas H./Tsai, Joanna (2015): Actavis And Multi-
ple Anda Entrants: Beyond The Temporary Duopoly, in: Antitrust, Vol. 29, No. 2, pp. 89-97. 

Leary, Thomas B. (2007): Antitrust Issues in the Settlement of Pharmaceutical Patent Disputes, Part 
III, in: Seattle University Law Review, Vol. 30, pp. 377-393. 

Leffler, Keith/Leffler, Christopher (2004): Efficiency Trade-Offs in Patent Litigation Settlements: Analy-
sis Gone Astray?, in: University of San Francisco Law Review, Vol. 39, pp. 33-56. 

Lemley, Mark A /Shapiro, Carl (2005): Probabilistic Patents, in: Journal of Economic Perspectives, 
Vol. 19, No. 2, Spring 2005, pp. 75-98. 

Lemley, Mark A. (2001): Rational Ignorance At The Patent Office, in: Northwestern University  Law  
Review, Vol. 95, No. 4, pp. 1497-1532. 

McDonald, Kevin D. (2003): Hatch-Waxman Patent Settlements and Antitrust: On “Probabilistic” Pa-
tent Rights and False Positives, in: Antitrust, Spring 2003, pp. 68-76. 

Miller, Joseph Scott (2004): Building a Better Bounty: Litigation-Stage Rewards for Defeating Patents, 
in: Berkeley Technology Law Journal, Vol. 19, Issue 2, Article 3.  

Morse, Howard M. (2002): Settlement of Intellectual Property Disputes In The Pharmaceutical And 
Medical Device Industries: Antitrust Rules, In: George Mason Law Review, Vol. 10, No. 3, pp. 359-
401. 

Piecht, Peter (2013): New Law on Reverse Payment Settlements-The Agenda for Courts and the Leg-
islature After the Supreme Court's Actavis Ruling, in: Tulane Journal of Technology & Intellectual 
Property, Vol. 16, pp. 1-36. 

Ponsoldt, James F./Ehrenclou, W. Hennen (2006): The Antitrust Legality Of Pharmaceutical Patent 
Litigation Settlements, in: Journal Of Law, Technology & Policy, Vol. 2006, No.1, pp. 37-61. 

Schildkraut, Marc G (2004): Patent-Splitting Settlements And The Reverse Payment Fallacy, in: Anti-
trust Law Journal, Vol. 71, No.3, pp. 1033-1068. 

Shapiro, Carl (2008): Patent Reform: Aligning Reward and Contribution, in: Adam B. Jaffe, Josh Ler-
ner and Scott Stern (eds.): Innovation Policy and the Economy, Vol. 8, NBER Book series, April 
2008, pp. 111-156. 

Shapiro, Carl (2004): Patent System Reform: Economic Analysis and Critique, in: Berkeley Technolo-
gy Law Journal, Vol. 19, No. 3, pp. 1017-1047. 

Shapiro, Carl (2003): Antitrust limits to patent settlements, in: RAND Journal of Economics, Vol. 34, 
No. 2, Summer 2003, pp. 391–411. 

Wang, Zhenghui (2014): Reanalyzing Reverse-Payment Settlements: A Solution To The Patentee’s 
Dilemma, in: Cornell Law Review, Vol. 99, pp. 1227-1258. 

Willig, Robert D./Bigelow, John P. (2004): Antitrust policy toward agreements that settle patent litiga-
tion, in: The Antitrust Bulletin, Vol. 49, Fall 2004, pp. 655-698. 

Wright, Joshua D. (2013): FTC v. Actavis and the Future of Reverse Payment Cases, Remarks at the 
Concurrences Journal Annual Dinner, New York, NY, September 26, 2013. 

Yu, Xiang/Chatterji, Anjan (2011): Why Brand Pharmaceutical Companies Choose to Pay Generics in 
Settling Patent Disputes: A Systematic Evaluation of the Asymmetric Risks in Litigation, in: North-
western Journal of Technology and Intellectual Property, Vol. 10, No. 2, pp. 18-36.  

Case 570 U. S. ____ (2013) FTC v. Actavis, Inc.  


	01-2016_frank
	Frank_Kerber_Patent Settlements in Pharmaceutical Industry_November 2015

