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1. Background

The economic value of inventions is attracting increasing atten-
tion. Not only are inventions a key source of value of many new prod-
ucts or process, but their valuation is also crucial for the growth of
technology markets (Arora et al., 2001), or in standard setting tech-
nology pools (Rysman and Simcoe, 2008), because inventions are
the central object of these transactions. In addition, many firms assess
the internal performance of their R&D departments by looking at the
value of their outcomes. In fact, the size and quality of downstream
assets explain a good deal of the value created during the develop-
ment, production and commercialization of inventions (Rosenberg,
1982; Teece, 1986). However, a better understanding of the factors
that affect the economic value of the earlier stages has become critical
as well.

This note discusses a few results of a growing body of the litera-
ture that tries to better understand the economic value of patented
inventions. We focus on patents because they are an indicator of
invention. Not all inventions are patented. However, patents are an
important asset of the firm; moreover, they often are the object of a
license, or an important component of it, and on many occasions
the value of relevant patents is central in defining the terms of a
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technological alliance or in technology pools. In most industries
patented inventions need to be developed, produced or commercial-
ized, and thus they are typical outcomes of upstream research.

Along with the value of patented inventions as a whole, the liter-
ature has focused on the value of the patent right — that is, the addi-
tional rents produced by the patent on top of the value of the
unpatented invention. More recently, some studies have studied
other aspects of the value of patented inventions, particularly the
value of patents as signals of quality. This note discusses these three
bodies of literature — the value of patent rights, patents as signals of
quality, and the total value of patented inventions. The survey is not
meant to be exhaustive, and it only discusses a few representative
articles. However, it highlights questions arising from these studies,
and offers suggestions for future research.

2. Value of patent rights

Work trying to uncover the value of the patent right, or the “patent
premium” as Arora et al. (2008) called it, originates with the use of
data on patent renewal payments. The working hypothesis is that
how long a patent is “kept alive” is an indicator of the value of the
patent right because it is expensive to patent holders to renew patent
protection for an additional year. Based on such an approach,
Schankerman and Pakes (1986) report that the median values for
patents issued in 1970 in Germany, France and the UK are, respec-
tively, $17,329, $847 and $1861 (all in 1980 prices). The distribution
means are higher in France and the UK ($6656 and $6963, respectively,
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$19,124 in Germany), indicating the skewed nature of the data.
Schankerman (1998) and Lanjouw (1998) study specific industries in,
respectively, France and Germany, using similar data and a similar
approach. They obtain similar results. Table 1 summarizes the key
features of the approach adopted by these and the other studies of
this section to estimate the value of patent rights.

The approach employed by the studies that use renewal fees relies
on the fact that a substantial amount of patents is not renewed until
the end of the statutory life time. However, for patents that renewed
till the end of their life, the renewal fees only provide a lower bound.
Bessen (2008) estimates the value of the patent right using US data.
His approach is to simulate the distribution of the value of patent
right assuming that it follows a lognormal distribution. The patent
fees (which increase over time) provide an observed lower bound
for the value of the patent right at each cutoff point in which patents
need to be renewed (in the US 4, 8, 12 years after their grant). He
then run an ordered probit using information on whether the patent
was not renewed in year 4, it was renewed in year 4 but not in year 8,
it was renewed in year 8 but not in year 12, it was renewed through-
out the life of the patent. Bessen finds a higher estimated mean and
median than the European data, respectively $78,000 and $7000 in
1992 US dollars ($113,000 and $18,000 for public manufacturing
firms).

Serrano (2012) combines information on renewals and patent
trade to obtain a more precise estimate of the value of patent rights.
His structural model hinges on the idea that traded patents that are
renewed are worth more than untraded patents that are renewed,
while expired patents are the least valuable. Traded patents are
worth more than just renewed patents because the owner also con-
siders the returns enjoyed by the buyers who earn more than they
do from the patent. He estimates that the mean value of patent rights
in 2003 US dollars is equal to $164,670 for traded patents and $50,162
for non-traded patents; the median values are, respectively, $58,320
and $10,605, while the mean and median for the sample average
are $76,958 and $16,184. In addition, Serrano (2012) finds that a
large volume of patents in his sample are traded (about 50%). He
also finds that the gains from trade account for about 10% of the
volume of traded patents, they are much skewed with few patents
accounting for a large share of these gains, and they increase sizably
with lower transaction costs in technology markets.

Serrano finds a smaller value of patent rights than Bessen (2008),
considering that Bessen uses constant 1992 US dollars. However,
Serrano only looks at patents by small firms (less than 500 em-
ployees). While this choice of sample is meant to focus on patents
that are more likely to be traded, it explains the larger volume of
patent exchange that he observes, and the lower value of patent

Table 1
Estimates of the value of patent rights.

rights. Larger companies may enjoy higher values of patent rights
because of their downstream complementary assets, thus implying
results closer to Bessen's. In this respect, Serrano's estimates may
also be lower bounds both because of the reliance on renewal fees
and the sample of small firms. Serrano's results also square with the
analysis of Galasso et al. (2011) who show that patent trade may
not stem not only from comparative advantages in the generation
vs. commercialization of technology, but also from comparative
advantages in the enforcement of patent rights.

Hall et al. (2005) and Bessen (2009) use stock market value of the
patent-owning firms to estimate the value of patent rights. In particular,
Bessen (2009) shows that the standard market value equation does not
provide a direct estimate of the patent premium. Under the assumption
of constant returns to scale, this equation is Vj; = q; - (Kjc + Wj,),
where j and ¢ account for firms and time respectively, Vj; is market
value, Kj; is an aggregate capital stock in nominal terms, q; is a
time-varying marginal value, and Wj; is the present discounted value
of firm rents. In turn, Wj, = uP; + uKj, where Pj; is patent stock, u is
the mean patent rent, ; is the firm's mark-up for rents earned on the
other assets Kj. Bessen (2009) shows that we cannot directly estimate
u. This is because patents may also account for higher quality of
R&D, and thus it also enters the expression for Kj. More precisely,
Kj: = Ajr + Qjr, where Aj; is some standard tangible asset and Qj; is a
measure of the firm's intangible assets. Specifically, Q;; = aRj; + BPj,
where R;; is R&D stock, patents affect the quality of intangible assets
beyond the mere R&D stock, and « and /3 are weights with which R;¢
and P;; enter the Q;; stock. When we replace the expression for Q;; in
Kj;, the expression for Kj, in Wj, and the expression for Wj; in Vj,, we
obtain
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where y = - + -+ B. Eq. (1) is the standard market value equation esti-
mated, for 1nstance by Hall et al. (2005) through nonlinear least
squares. As Bessen notes, given 3 > 0, the estimated coefficient of 7* P 1s
an upper bound of the mean patent rent u. He estimates y =
$370,000 (in 1992 US dollars). This measure is robust across different
estimations, and it is consistent with the estimates of the patent
premium in other studies.

While all these studies infer the patent premium from the behav-
ior of firms (or investors in the case of market value), the ideal exper-
iment is to compare the value of a patented invention with and
without the patent. This counterfactual is hard to observe. However,
Arora et al. (2008) develop a structural model in which they take

Study Approach Upper/lower bound

Sample

Estimates of the patent premium Measure

Schankerman and Renewal fees Lower bound

Pakes (1986)°
Bessen (2008)

Renewal fees Lower bound

Arora et al. (2008) Structural model -

Bessen (2009) Market value Upper bound

Patents issued in 1970 in
Germany, France, UK
Patents issued in 1991 in

17.3; 0.8; 1.9 (median of distribution)
19.1; 6.7; 7.0 (means)
7.0; 78.0 (median, mean; all)

1980 USD (000)

1992 USD (000)

the US 18.0; 113.0 (median, mean; public
mfr firms)

790 US R&D labs 1991-1993 147% (conditional on patenting the % of value of the
invention) invention if not
60% (unconditional expected patent patented
premium)

3451 US firms 1979-1997 370 (mean) 1992 USD (000)

1790 patent applications 256 (mean) 2007 Australian

Jensen et al. (2011) Inventor survey, -
value of granted vs.
non-granted patents
Renewal fees and

patent trade

Serrano (2012) Lower bound
(renewal fees

and small firms)

to the Australian Patent
Office

54840 US patents granted
to firms <500 employees
1988-1997

dollars (000)

164.7; 50.2; 77.0 (means; traded
patents, non-traded, all)

58.3; 10.6; 16.2 (median values;
traded patents, non-traded, all)

2003 USD (000)

@ Schankerman (1998) and Lanjouw (1998) obtain similar results using a similar approach.
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