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ECONOMIC THEORIES OF THE NONOBVIOUSNESS 
REQUIREMENT FOR PATENTABILITY: A SURVEY 

by 
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In the economics literature, there have been four main approaches to the 
nonobviousness requirement for patentability: option value, sequential 
innovation, error-cost, and complementary innovation. This Article reviews 
these approaches and discusses their limits. All of the approaches share the 
premise that patenting may impose negative externalities, and thus is not 
always socially beneficial. When innovation is sequential, for instance, 
granting patent protection to trifling improvements of a path-breaking 
innovation may lower the pace of technological progress. Similarly, the 
overall incentive to innovate may be harmed if every minor component of a 
complex technology is separately patentable. In such circumstances, it may be 
desirable to deny patent protection even to genuine innovations.  
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I. INTRODUCTION 

What is the economic function of the nonobviousness requirement 
in patent law?** Answering this question may help shed light on various 
tests of nonobviousness that have been proposed over the years, from 
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“flash of creative genius” to the “teaching, suggestion, or motivation” 
approach recently struck down by the Supreme Court’s ruling in KSR v. 
Teleflex.1 This Article reviews several approaches to the function of 
nonobviousness developed in the economics literature and discusses 
their limits. 

In assessing patentability, the most important issue faced by patent 
offices and the courts is, perhaps, which verifiable characteristics of the 
innovation should be considered to ascertain whether the 
nonobviousness requirement is met. Unfortunately, economists are ill 
equipped to address this question, since the way an innovation is 
conceptualized is a pre-analytical modeling choice, about which 
economic theory provides little guidance. By and large, the economics 
literature has implicitly assumed that the relevant variable for assessing 
nonobviousness is the “size” of the innovation. The exact meaning of size 
depends on the specifics of the model: it may be the magnitude of the 
cost reduction for process innovations, it may be the extent of the quality 
improvement, it may be the size of the market for the new product, but 
in any case it is something positively correlated to the value of the 
innovation. The obvious alternative to value is cost: this option, however, 
has proven less popular, perhaps because research and development 
(R&D) expenditures are notoriously hard to verify.2 

Once the choice of how to describe an innovation is made, 
economists are much better equipped to analyze the optimal threshold 
for patentability, or at least to clarify the underlying trade-offs. In the 
economics literature, there have been several approaches to 
nonobviousness: option value, sequential innovation, error-cost, and 
complementary innovation. The option value approach is based on the 
notion of irreversible investment, and draws an analogy between the 
introduction of a new product or device and the exercise of an option. It 
argues that in a market economy there is a tendency to exercise the 
option too early, as today’s innovators do not internalize the externality 
they impose on future potential innovators by depriving them of the 
opportunity to develop a better innovation. The nonobviousness 
requirement serves to protect future potential innovators against such 
premature inventions. 

The sequential innovation approach is, in a sense, the converse of 
the option value approach: it views the nonobviousness requirement as a 
tool for protecting early innovators against competition from subsequent 
improvements. When innovation is sequential, such improvements 
cannot be achieved until and unless the basic innovation occurs, thus, 
protecting early innovators is of the utmost importance.  

 
1 See KSR Int’l Co. v. Teleflex Inc., 127 S. Ct. 1727 (2007). 
2 In addition, the U.S. Patent Act states that patentability “shall not be negatived 

by the manner in which the invention was made.” 35 U.S.C. § 103(a) (2000). This 
may be interpreted as an obstacle to taking R&D costs into account in assessing 
patentability. 
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The error-cost approach views nonobviousness simply as a 
strengthening of the novelty requirement, designed to cope with the risk 
of type II errors—granting a monopoly over a technology that is already 
in the public domain. 

Finally, the complementary innovation approach focuses on the issue 
of the division of profit between different firms that jointly contributed to 
the discovery of a complex technology. It argues that in certain 
circumstances denying separate patentability to some innovative 
components may improve the overall incentives to innovate. 

While all of these approaches offer useful insights, none provides 
compelling policy prescriptions. All that legal scholars and practitioners 
can take away from existing economic analyses of the nonobviousness 
requirement is a clarification of certain basic, abstract questions: Why 
should some minimal inventive step be required on top of novelty for an 
innovation to be patentable? How can it be optimal to grant either full 
patent protection or no protection at all? These are certainly important 
issues, and genuine progress has been made in this area. But much work 
remains to be done before economic analysis can provide practical 
guidelines for assessing nonobviousness. 

I start my survey with a discussion of the “all-or-nothing” property of 
current patent policy, whereby an innovation may be eligible to full 
patent protection or no protection at all. In Parts III to VI, I discuss each 
of the approaches outlined above. Part VII concludes the paper, 
suggesting some directions for future research. 

II. AN “ALL-OR-NOTHING” SOLUTION? 

Under current patent law, an obvious innovation (whatever this 
exactly means) cannot be patented, but as soon as the nonobviousness 
requirement is met the innovation enjoys a fixed level of protection, 
irrespective of how “nonobvious” the innovation is. How can such an “all-
or-nothing” policy be optimal? 

The answer many law and economics scholars have in mind is very 
simple. Innovations vary in size. The optimal level of patent protection, 
so the argument goes, is low for small innovations and increases smoothly 
with innovation size. Ideally, then, policy should tailor the degree of 
protection to each particular innovation. In practice, however, it is very 
difficult, if not impossible, to fine tune the policy—the well-known “one-
size-fits-all” problem. The ideal curve must then be approximated with a 
step-wise function, implying that patent protection is granted only above 
a threshold innovation size, which becomes the minimal “inventive step” 
for patentability. 

This argument is illustrated in Figure 1. The increasing curve depicts 
the hypothetically optimal level of patent protection as a function of the 
size of the innovation. As drawn, the optimal protection is smoothly 
increasing. The figure also depicts a step-wise approximation of the ideal 
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curve, which accounts for the constraint that patent protection can be 
granted or denied, but cannot be fine tuned. 

Clearly, this entire argument rests on the ideal curve being 
increasing. But this is far from obvious. An increase in the size of an 
innovation generally increases the investment in research that society 
ought to make in that innovation. However, for any given level of patent 
protection, it also increases the inventor’s prospective profits, 
automatically increasing equilibrium R&D investments. It is uncertain 
whether there is any need to adjust the strength of patent protection and, 
if so, in what direction. 

The same ambiguity emerges from formal economic analyses of the 
optimal strength of patent protection developed since Nordhaus (1969). 
Nordhaus’ theory suggests that the optimal level of patent protection is 
the outcome of a trade-off between fast innovation and static allocative 
distortion. Stronger patent protection entails both social benefits 
(innovative activity is encouraged) and costs (society bears larger 
monopoly deadweight losses), and the optimal level of protection must 
equate the marginal social benefits and costs. Both are larger for larger 
innovations, but it is uncertain whether the point at which equality is 
achieved moves to the right or to the left as the size of the innovation 
increases (see Figure 2 below). 

Shapiro (2008) and Denicolò (2007) have shown that under 
reasonable simplifying assumptions, the key determinant of the optimal 
degree of patent protection is the elasticity of the supply of inventions—
i.e., the percentage increase in the number of innovations associated with 
a 1 percent increase in R&D expenditures. If the elasticity is constant, the 
optimal level of protection is independent of innovation size. This is the 
case depicted in Figures 2 and 3. In Figure 2, the increasing curves 
represent the marginal social cost of patent protection, and the 
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decreasing curves the marginal social benefit. The upper, solid curves 
represent a large innovation and the lower, dashed curves a small one. As 
drawn, the points of intersection of the two pairs of curves have the same 
abscissa. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
When the elasticity is not constant, the size of the innovation affects 

the optimal level of protection indirectly, as it determines the point on 
the “innovation production function.” However, it is hard to tell whether 
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research, and hence, whether the optimal degree of patent protection 
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increases, decreases, or stays constant with the size of the innovation.3 
The size of the innovation may also affect the optimal degree of 
protection through other, more indirect channels, but again, the effect is 
generally uncertain.4 In sum, the claim that the ideal level of patent 
protection is a smoothly increasing function of innovation size does not 
seem to be robust. 

It is always true, however, that the expected total net benefit from 
large innovations exceeds that from small ones. This is illustrated in 
Figure 3, where the dashed curve again represents a small innovation and 
the upper, solid curve a large one. If patents do not entail any fixed social 
cost, as it is implicitly assumed in Figure 3, then all innovations should be 
patentable and receive the same level of protection. But if patenting 
entails fixed social costs that are independent of the level of protection, 
this will shift down the social benefit curves (Figure 4). Not all 
innovations should now be protected. The optimal nonobviousness 
requirement would generally depend both on the size of the innovation 
(which determines the height of the gross social benefit curves depicted 
in Figure 3) and the magnitude of the fixed costs of patenting. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Thus, the all-or-nothing solution can indeed be optimal if patenting 

entails fixed social costs. But notice that if those costs were borne by the 
patent-holder, there would be no need for a nonobviousness 

 
3 In the standard Poisson model of patent races, the elasticity is decreasing, so 

the optimal degree of protection decreases with the size of the innovation. See 
Denicolò (1999). More generally, Boldrin and Levine (2005) argue that the elasticity 
necessarily falls for extremely large values of the investment in research. Although 
theirs is an asymptotical result, it may be taken to mean that the elasticity is 
decreasing over the relevant range, suggesting that the optimal level of patent 
protection actually decreases with the size of the innovation. 

4 See, e.g., Berkowitz & Kotowitz (1982) and DeBrock (1985). 
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requirement.5 If the costs exceeded the benefits, the inventor would 
choose not to seek patent protection, so the socially optimal decision 
would be implemented even if the innovation was patentable.6 To justify a 
nonobviousness requirement, the fixed social cost must be a negative 
externality that the innovator inflicts on somebody else. Economists have 
identified several possible externalities of this kind, which I now turn to 
review.  

III. THE OPTION VALUE APPROACH 

The option value approach is based on the notion of irreversible 
investment and draws an analogy between the introduction of a new 
product or device and the exercise of an option. To illustrate this 
approach, Erkal and Scotchmer (2007) envision a population of 
potential innovators, to whom ideas to fill a market niche occur 
randomly. There is a constant instantaneous probability that an idea 
occurs to somebody, which is a key parameter of the model. Different 
ideas have different implementation costs, but are otherwise perfectly 
substitutable. Hence, if patent protection is sufficiently broad, or product 
market competition is sufficiently intense, after the first idea is 
implemented and the innovation is patented the innovation process 
stops; a second innovator could not recoup his innovation cost.   

 This simple model captures in a stylized way the notion that, in 
addition to opening the way to subsequent improvements, early 
innovations may have a pre-emptive effect. In a market economy, when 
deciding whether or not to invest in an idea, private inventors do not 
internalize the externality they are imposing on future potential 
innovators by depriving them of the opportunity to develop a better 
innovation—i.e., one with a lower implementation cost. Hence, if 
inventors could appropriate the value of the innovation fully, the market 
equilibrium would exhibit over-investment in research. That is to say, the 
innovation would occur too early at too high a cost. 

As a result, there is room for a policy aimed at impeding premature 
innovations. In the Erkal and Scotchmer model, the first best solution 
can indeed be achieved by granting patent protection only when the 
implementation cost is below a critical threshold. Such a threshold is 
explicitly calculated by Erkal and Scotchmer, who also develop an 
instructive comparative statics analysis. Intuitively, if the probability that 

 
5 Consider, for instance, the administrative and legal costs associated with the 

patent application and review process. To the extent that patent offices are funded by 
patent fees and renewal fees, most of these costs are eventually borne by patent-
holders and would-be patent-holders. 

6 This presumes that the private benefits from the innovation coincide with the 
social benefits. If the former fall short of the latter, the market equilibrium would be 
characterized by under-investment in research and under-patenting—a distortion 
that cannot be cured by making the innovation unpatentable. 
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ideas occur is large, the option value of not investing is also large, and 
hence the threshold should be low. Conversely, the optimal threshold is 
higher (i.e., it should be easier to obtain patent protection) when ideas 
are scarce. 

The analysis developed by Erkal and Scotchmer provides interesting 
insights for policy. First, the analysis implies that nonobviousness should 
be assessed in terms of the R&D costs. Quite counter-intuitively, however, 
in the model, large R&D expenditures are a signal of obviousness. 
Second, patent offices and the courts should try to get a sense of the 
scarcity of ideas, and grant patent protection more generously when 
ideas are scarce. 

One problem with these policy conclusions is that both R&D 
expenditures and the scarcity of ideas are difficult to observe, whereas 
policy should depend on verifiable variables.7 In addition, the optimal 
policy in the Erkal and Scotchmer model could be implemented in 
various equivalent ways. For example, instead of using the 
nonobviousness requirement as a policy tool, the policymaker could use 
optimally chosen monetary prizes, or it could set an optimal level of 
patent protection, with no nonobviousness requirement at all. A richer 
model seems to be needed in order to compare different policy tools.  

IV. THE SEQUENTIAL INNOVATION APPROACH 

Although today’s innovation may to some extent pre-empt future 
innovative activity, as stressed by the option value approach, certainly it 
also stimulates certain subsequent technological improvements. The 
notion of cumulative research, which is familiar to inventors and scholars 
from all fields, has indeed been the focus of a large body of economics 
literature on sequential innovation. This literature has highlighted the 
fact that each innovation builds on the previous ones and in turn is the 
basis for subsequent improvements. In a market economy, however, the 
arrival of a new innovation exerts a negative externality on past 
innovators, whose profits are eroded by the competition from newer and 
superior technologies. Such an externality can explain why certain 
innovations may not deserve patent protection. 

There are both analogies and differences with the option value 
approach. In the option value approach, the negative externality is that 
the option of waiting for a better idea is lost; in other words, subsequent 
innovation is impeded. In the sequential innovation approach, by 
contrast, the negative externality is that a precedent innovation is 
discouraged. In both cases, however, there is a trade-off between present 
and future innovation, and the maximization of the pace of innovative 

 
7 Erkal and Scotchmer note that since in the model the arrival of ideas follows a 

Poisson process, the waiting time for the innovation is a proxy for the scarcity of 
ideas. However, the waiting time is also difficult to verify, since patent offices and the 
courts often do not know when the search for the innovation started. 
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activity calls for certain innovations not to be targeted. One way to 
achieve this goal is to make them not patentable. 

There are in fact two reasons why innovators need forward patent 
protection in addition to backward protection when innovation is 
sequential: first, in the absence of forward protection future innovators 
could compete away the original innovators’ profits; second, first 
innovators should be rewarded for opening the way to the subsequent 
improvements (Scotchmer, 1991). That is, when innovations occur in a 
sequence, each innovator exerts a negative externality on the previous 
and a positive externality on the next ones. Many authors, including 
Scotchmer and Green (1990), van Dijk (1995), Scotchmer (1996), 
O’Donoghue (1998), Denicolò (2000), and Hunt (2004), have developed 
the analysis of the optimal nonobviousness requirement in such a 
framework. Here I shall briefly review the model developed by Hunt 
(2004). 

In Hunt’s model, there is an infinitely long sequence of successive 
innovations. Innovative activity is sequential in that only after an 
innovation is achieved can the race for the next one begin. The timing of 
innovation is uncertain, being a probabilistic function of the amount 
invested in R&D. Each innovation is protected by a patent but when the 
next innovation arrives, the past incumbent’s profits are driven to zero 
and the latest innovator becomes the new incumbent. The size of 
innovations is also uncertain. When they invest in R&D, research firms do 
not know how large the innovation they target will turn out to be—and 
hence whether it will be patentable or not—nor its per-period level of 
profitability. 

In this world of uncertainty, the incentive to invest depends on the 
expected profits of a successful innovator. In turn, expected profits depend 
not only on the probability that the innovation is patentable and the 
expected size of the innovation, but also on the expected duration of the 
innovator’s monopoly. A stronger patentability requirement reduces the 
probability that the current innovation is patentable, but it also reduces 
the probability that the next generation’s innovation will be patentable. 
Thus, it prolongs the expected duration of monopoly if the innovation 
happens to be patentable, meaning that a stronger patentability 
requirement has two opposite effects on the incentive to innovate. 

To see why the optimal patentability requirement is generally 
positive in this framework, suppose that the only objective of the policy-
maker is to maximize the pace of technological progress. (If the policy-
maker is also concerned with static monopoly deadweight losses, the 
optimal nonobviousness requirement is likely to be even stricter). Let us 
consider the effect of increasing the patentability threshold starting from 
zero. A policy move that makes very small innovations unpatentable has a 
negative effect on the innovator’s prospective per-period profits, but this 
effect is second order since small innovations earn little profits even if 
they are patentable. The positive effect on the duration of monopoly, 
however, is first order, since it does not depend on the size of 
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unpatentable innovations but only on their frequency. Thus, starting 
from zero a small increase in the patentability threshold unambiguously 
enhances the pace of technological progress. 

Hunt then proceeds to a comparative statics analysis of the optimal 
patentability requirement. The main result is that the minimal inventive 
step should be higher in highly innovative industries. The intuition is 
that in such industries the process of profit erosion is especially rapid, so 
there is more need for forward patent protection. 

One problem posed by this literature is that the patent system can in 
fact provide forward protection in two ways: the nonobviousness 
requirement and leading breadth. That is, even patentable improvements 
may constitute infringement on the original patent, depending on the 
first-generation patent’s leading breadth (Green & Scotchmer, 1995; 
Chang, 1995; O’Donoghue, Scotchmer & Thisse, 1998). This raises 
various questions. Under what conditions are the nonobviousness 
requirement and leading breadth perfect substitutes? And, when they are 
not, how should forward protection be provided: through the 
nonobviousness requirement, leading breadth, or a combination of the 
two? 

Denicolò and Zanchettin (2002) argue that the nonobviousness 
requirement and leading breadth protect early innovators in different 
ways. The fact that an innovation must satisfy nonobviousness 
requirements may block or impede subsequent improvements, thus 
lengthening the duration of the early innovator’s monopoly. On the 
other hand, by finding that an improvement infringes on a basic patent, 
the courts can force the patent holders to bargain over profit shares, thus 
allowing the original innovator to capture some of the rents from the 
improvement. This means that the nonobviousness requirement has a 
“blocking effect,” and leading breadth a “sharing effect.” 

Denicolò and Zanchettin further argue that sharing is generally 
better than blocking, because it does not stifle technical progress, and 
because the positive inter-temporal externality from the cumulative 
nature of innovation is at least partially internalized. As a consequence, 
leading breadth tends to dominate the novelty requirement as a way of 
providing forward protection.8 

This means that existing economic justifications of the 
nonobviousness requirement as a tool to provide forward patent 

 
8 To be precise, leading breadth also has a blocking effect: if the second 

innovation is small and infringes, the profit left to the second innovator may be too 
low for investment to be profitable (R&D costs are sunk when bargaining between the 
patent holders takes place). This means that leading breadth inevitably prevents some 
second-generation improvements. In fact, Denicolò and Zanchettin (2002) show that 
while this effect is always at work, the sharing effect operates only if leading breadth is 
sufficiently great. Consequently, when forward protection is weak, the novelty 
requirement and leading breadth are perfect substitutes. By contrast, when forward 
protection is strong, it is preferable to use leading breadth only. 
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protection are at best incomplete. In addition to explaining why it may 
be desirable to provide forward protection, a theory must also explain in 
what circumstances the nonobviousness requirement is the most efficient 
tool to achieve that goal. This issue is still largely open. One possible 
reason why the nonobviousness requirement could be preferable is that 
leading breadth creates fragmented intellectual property rights, leading 
to greater transaction costs (Merges & Nelson, 1990; Heller & Eisenberg, 
1998; Shapiro, 2001). However, the inclusion of those transaction costs in 
formal economic analyses of the nonobviousness requirement still awaits 
future research. 

V. THE ERROR-COST APPROACH 

Patents have positive breadth: if the technology space could be 
described as a line, for instance, a patent would typically cover an 
interval, not just a point. That is, patents confer a monopoly over an 
entire set of technologies. If the patent-holder’s rights were confined 
literally to the device or product disclosed in the patent specification, the 
patent would be practically useless since it could be invented around 
easily. One of the major issues debated in patent design is, indeed, what 
determines the optimal breadth of patent protection. 

The mere fact that patents have breadth, however, may create 
problems: even with the best of the intentions, the ambiguity of human 
language engenders the risk that patent offices and the courts err in 
defining the boundaries of the patent-holder’s monopoly. There are two 
types of errors: denying protection over technologies actually disclosed 
by the innovator (a type I error), or granting a monopoly over something 
that is already known, and thus should stay in the public domain (a type 
II error).9 The error-cost approach maintains that to reduce the risk of 
type II errors, patents should be granted only when the innovative 
technology lies sufficiently far away from the technological frontier, 
beyond some minimal inventive step. 

Figure 5 illustrates this argument. Given that a patent must have 
some lagging breadth, but such breadth cannot be controlled perfectly by 
patent offices and the courts, the only way to avoid type II errors is to 
deny patent protection to innovations that do not constitute a sufficiently 
significant improvement over the prior art. This policy may be desirable 
even if it inevitably increases the risk of type I errors. 

 
 
 
Here the negative externality imposed by a patent is the risk of 

creating deadweight losses for which there is no quid pro quo. Clearly, the 

 
9 Symmetrically, there is a risk of inventors getting a monopoly over something 

not yet invented, thereby stifling subsequent innovation. 
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closer the disclosed innovative technology is to the technological frontier, 
the greater the risk. It follows that only sufficiently large innovations 
should be patentable. 

Although the error-cost approach seems a natural candidate 
explanation for the nonobviousness requirement, to the best of my 
knowledge there has been no formal economic analysis along these lines 
so far. Many authors have noted that once a patentability threshold is 
somehow defined, errors may be made in the practical application of the 
threshold. While this is certainly true, it does not constitute a justification 
for the threshold itself. The error-cost approach maintains that the 
nonobviousness requirement is needed to minimize errors in the 
application of the novelty requirement. The implementation of the 
nonobviousness requirement will in turn be subject to errors, but this is 
another story. 

Needless to say, a fully worked out theory of the nonobviousness 
requirement based on the error-cost approach would have to address 
several open issues. What exactly determines the probability of errors? 
Why do policymakers not simply adjust the patent’s lagging breadth 
when the innovation is small? How large are the social costs of type II 
errors, and how do they compare to the costs of forestalling small 
innovations? It is difficult to assess the potential contribution of the error-
cost approach to our understanding of the nonobviousness requirement 
until these and other questions are answered. 

VI. THE COMPLEMENTARY INNOVATION APPROACH 

The increasing complexity of modern technology and the surge in 
patenting have resulted in a proliferation and fragmentation of 
intellectual property rights. In many innovative industries, such as 
telecommunications, software, and biotechnology, production of new 
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products often requires dozens, if not hundreds, of complementary 
innovative components, each of which may be protected by one or more 
patents. Since Merges and Nelson (1990), Heller and Eisenberg (1998), 
and Shapiro (2001), economists have recognized that the fragmentation 
of patent rights increases transaction costs and may lead to pricing 
inefficiencies. This provides another potential source of externalities that 
an innovator may impose on others, and hence another possible motive 
for denying patentability to certain innovations. 

Various models of complementary innovations have been proposed 
in the economics literature. Some posit specialist research firms, which 
are capable of achieving certain innovations but not others (e.g., Shapiro, 
2008; Denicolò, 2007; Denicolò & Halmenschlager, 2008). Others assume 
that research firms are generalists, so in principle every single firm could 
develop all the components needed to operate the new technology 
(Scotchmer & Green, 1990; Ménière, 2004; Bessen & Maskin, 2008; 
Gilbert & Katz, 2007), although certain firms may have a comparative 
advantage in the search for certain components (Fershtman & 
Marcovich, 2006). In some models firms conduct the research 
sequentially, targeting one innovative component after another, while in 
others they invest simultaneously in all innovations. 

These models differ also in the policy issues they address. Some ask 
very broad questions, such as whether patent protection is at all 
desirable. Only a few focus on the nonobviousness requirement. 
Specifically, Scotchmer and Green (1990) and Ménière (2004) ask 
whether each innovative component should be separately patentable or 
patent protection should be reserved for innovators who succeed in 
developing all the components needed to operate a new, complex 
technology. Denicolò and Halmenschlager (2008), by contrast, ask how 
strong the nonobviousness requirement should be for each separate 
innovative component. 

Ménière (2004) builds on Scotchmer and Green (1990), differing 
mainly in the assumption of simultaneous rather than sequential R&D 
investments. Having already dealt with the sequential innovation 
approach in Section IV, here I focus on the Ménière paper. In his model, 
a strong nonobviousness requirement fosters innovation by reducing the 
coordination and transaction costs created by the fragmentation of 
intellectual property rights. However, it also reduces the incentive to 
disclose small innovations, thereby encouraging duplicative R&D. The 
optimal resolution to this trade-off requires that only those innovations 
that are sufficiently difficult to achieve should be separately patentable. If 
the probability of success is large, the innovative technology should 
instead be patented as a whole—that is, if a single innovator developed 
all the innovative components. A crucial assumption in Ménière’s 
approach is that R&D investment is a zero-one variable, so that firms can 
only choose whether to invest or not. It would be interesting to extend 
the analysis to the case in which the probability of success is determined 
endogenously as a function of R&D investment. 
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Denicolò and Halmenschlager (2008) distinguish between two 
patent policy tools: the probability that an innovative component is 
granted patent protection (the nonobviousness requirement) and the 
length and breadth of protection if a patent is granted (the strength of 
patent protection). These two policy tools jointly determine the 
prospective reward to innovators, and hence the incentive to innovate. 
But the patentability requirements also determine the probability that 
the new technology reads on several patents or only one. Thus, taking 
the patentability requirements as a separate policy lever, they explicitly 
address the role of policy in determining the level of fragmentation of 
intellectual property rights. 

Their major finding is that with complementary innovations the 
nonobviousness requirement should be interpreted more strictly than in 
the benchmark case of stand-alone innovation; that is, it should be more 
difficult to obtain patent protection. However, if a patent is granted, the 
strength of protection should be greater. The optimal expected 
prospective reward to innovators may be greater or lower than in the 
stand-alone innovation case, depending on the magnitude of the 
inefficiencies created by the fragmentation of intellectual property rights. 

The conclusion that when the technology is complex it should be 
more difficult to obtain patent protection for each separate innovation 
component begs the question of which component should be patentable 
and which should not. Unfortunately, in Denicolò and Halmenschlager’s 
model all innovative components are symmetric and hence they are 
effectively indistinguishable. Once again, more research is needed to 
draw practical prescriptions for policy. 

VII. CONCLUSION 

At the time of Nordhaus (1969), economists described patent policy 
in terms of a single variable: patent life. A lot of progress has been made 
since, and today there is a burgeoning literature dealing with 
“institutional details,” like the nonobviousness requirement for 
patentability. In spite of this increasing interest, however, economic 
analysis provides little practical guidance for policy in this area. All that 
legal scholars and practitioners can take away from the economics 
literature is a clarification of the economic function served by the 
nonobviousness requirement. While this is crucial to a full understanding 
of nonobviousness, much work remains to be done before economic 
analysis can really succour in the assessment of patentability. 

Even at the abstract theoretical level, there are several unresolved 
issues. One weakness of certain existing economic theories is that they 
artificially restrict the set of available policy tools in order to highlight the 
role of nonobviousness. Allowing for all conceivable tools, or even only 
those that are currently available in practice, makes it much more 
difficult to justify the existence of a nonobviousness requirement. This 
problem is particularly acute in the option value and the sequential 
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innovation approaches. Another weakness is that much of the economics 
literature focuses on variables that are difficult to observe, whereas policy 
must depend on verifiable variables. Addressing these weaknesses is an 
important task for future research. 

Having said all this, I would like to conclude with a more optimistic 
note. Economic theory has demonstrated that even genuine innovations 
can impede subsequent or precedent innovative activity, which implies 
that even if society’s goal is to maximize the pace of technological 
progress, not all innovations—and a fortiori, not all patents—should be 
welcome. This nonobvious, yet unpatentable result is an important 
contribution to the policy debate, which can greatly help to better design 
our patent system. 
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