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a  b  s  t  r  a  c  t

This  study  investigates  empirically  whether  patents  can  be signals  to financial  markets,  thus  reducing
problems  of asymmetric  information.  In particular  we  study  how  patenting  behaviour  impacts  on  the way
investors perceive  software  firms’  growth  potential  through  an increase  in  the  amount  invested  at the
initial  public  offering  (IPO)  of  firms  in the  US  and  Europe.  This  study  performs  regressions  on  the  relation-
ship  of  patent  applications  before  IPO  and the  amount  of  money  collected  at  the  IPO, while  controlling
other  factors  that  may  influence  IPO performance.  We  also  attempt  to  account  for  a  potential  source
of  endogeneity  problems  that  can arise for  self-selection  bias  and  simultaneity  between  the  number  of
patent  applications  prior  to going  public  and  the  amount  of  money  collected  at  IPO. We  find  significant
and  robust  positive  correlations  between  patent  applications  and  IPO  performance.  The  signalling  power
of patenting  is  significantly  different  for US  and  European  companies,  and  is related  to the  difficulty  in
obtaining  a signal  and  its  scarcity.  An  additional  patent  application  prior  to IPO increases  IPO  proceeds
by  about  0.507%  and  1.13%  for US  and  European  companies,  respectively.  Results  suggest  that  a  less
‘applicant  friendly’  patenting  system  increases  the credibility  of  patents  as  signals  and  their  value  for IPO
investors.

© 2014  Elsevier  B.V.  All  rights  reserved.

1. Introduction

The amount of money obtained from an initial public offering
(IPO) is particularly important for small and medium high-tech
companies (SMHTCs) which are cash-constrained. A major issue
for SMHTCs going public is how to signal their value to potential
investors. Investors who are increasingly risk-averse have become
more cautious in selecting firms with a high potential for growth,
where they are usually young, unprofitable, more likely to be insol-
vent, and with complex business models. Investors tend to measure
investment potential by analysing considerable data gathered on
firm history and perceived market potential. Thus, companies
intending to go public have to convince investors that it is worth
investing in them (Wilbon, 1999).

The literature has highlighted the value and nature of different
measures of firm quality for IPO investors in high-tech companies.
Some of these firm measures are considered to be signals which
help to reduce uncertainty and scepticism regarding an IPO firm’s
performance. The literature stresses, for example, that the influence
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of executives and boards of directors helps to reduce uncertainty
surrounding the IPO process (Certo et al., 2007). The literature
also focuses on the role of venture capital (Lerner, 1994; Gompers,
1995), strategic alliances and inter-organizational networks (Stuart
et al., 1999), a firm’s technology posture and its executive techno-
logical experience (Wilbon, 1999), scientific status related to the
presence of Nobel laureates (Higgins et al., 2011), the firm’s inter-
nationalization (LiPuma, 2011), and other signals that may  help
to reduce asymmetric information and improve IPO performance.
Concerning the nature of the signal, Higgins et al. (2011) found that
the importance of a signal changes over time and it is inversely
related to the availability of cogent information on firm quality.
Their findings are consistent with the hypothesis of Pisano (2006)
that investors in high-tech firms have become more cautious over
the last decade and that they can delay their investments until
firms demonstrate more tangible research outputs. In this way,
‘disclosure of information’ about a firm’s innovativeness and com-
petences through patents and other measures can help SMHTCs
attract investors, reducing problems of asymmetric information
and risk.

The purpose of this empirical study is to test whether patenting
prior to an IPO impacts on the way investors perceive the potential
of software firms through an increase in the amount invested at the
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time of an IPO in US and European companies. Disclosure of infor-
mation concerning the innovativeness and competences of a firm
contained in patents is particularly important. Thus, this empirical
study addresses a double gap concerning the value and nature of
patents as signals. First, we focus on software firms and the value
of their patents for IPO investors. The role of patent protection
in the software industry is strikingly controversial1 (Merges and
Nelson, 1990; Scotchmer, 1991; Jaffe and Lerner, 2004; Bessen and
Meurer, 2008) and suggests that patents could be a contradictory
signal for investors. Evidence on the performance and patenting
of software start-ups is quite limited and particularly underdevel-
oped, primarily due to the paucity of data (Mann and Sager, 2007)
and historically weak patent protection of the software industry
(Bessen, 2003; Bessen and Hunt, 2007). Thus, this study also seeks
to analyse whether non-homogeneous financial markets provide
incentives for small software companies to increase patent appli-
cations before going public. Second, considering that the patenting
of technologies associated with software industries is not homoge-
neous across countries, it is also likely that differences will be found
in the value of patents and other measures of ‘quality’ as signals
to evaluate software IPOs across the US and Europe. The analy-
sis should reflect differences in the value of patents as signals for
investors (receptors of signals) and also differences in the impor-
tance given to the use of patents and accessibility by the industry
(emitters).

We  proceed as follows. First, we build an original database link-
ing financial data from the Bureau van Dijk Zephyr database with
patent data from the Questel-Orbit QPAT database. In this way,
we collect together all software IPO deals (USSIC 737) from the
US, Germany, the UK, France, Sweden, Italy and Spain between
1st January 2000 and 31st December 2009 listed on the Bureau
van Dijk Zephyr database. These IPOs are matched with informa-
tion relating to patenting behaviour of the firms prior to IPO from
the Questel-Orbit QPAT patent database in order to analyse IPO
amounts collected by 476 software firms (234 from the US and
242 from the EU). The information from these two  databases is
used to better understand the differences in patenting behaviour
of software firms and their implications on the amount raised at an
IPO.

Second, we attempt to deal with potential sources of endogene-
ity such as self-selection bias and simultaneity. Self-selection bias
can occur if software firms going public are not randomly selected
from the population. A firm may  choose to apply for a patent if the
benefits of signalling, such as a higher amount of money collected
at IPO, outweigh the cost of the patent application. Endogeneity
occurs when the firm characteristics affecting the firm’s decision
to apply for patents before going public also determine the amount
of cash collected at IPO. Furthermore, if patents are signals of a
firm’s quality for IPO investors, software firms may  strategically
increase the number of patent applications after the IPO decision
in order to increase the amount of cash expected at IPO. In addition,
our analysis of the signalling value of patents and their differences
across US and European IPO markets is also compared to an issue
of unobserved heterogeneity because it is impossible for us to con-
trol for all the information available to investors concerning a firm
and its history at the moment of its IPO. We  attempt to deal with

1 Opponents of patenting argue that when research is sequential and builds upon
previous discoveries, as in the software industry, an enhanced ability to enforce
patents may  impede rather than promote innovation. Indeed, stronger patents may
discourage subsequent research on valuable inventions which could be potentially
infringing (Merges and Nelson, 1990; Scotchmer, 1991). Critics also argue that any
positive effect of stronger patents will be annulled by the higher transaction costs
and greater threat of litigation allowed by several blocking patents (Jaffe and Lerner,
2004; Bessen and Meurer, 2008). Critics also consider that patents have a negative
effect on the open source software innovation model.

these issues in two ways. First, we  perform the Heckman treatment
effect model to control for self-selection bias. Second, we  carry out
a GMM  distance test-to-test if the total innovative stock (measured
by patent applications at IPO) in the US and Europe is exogenous to
IPO valuation.

Third, an international comparison offers a new and original per-
spective for considering differences in the institutional architecture
of the patent systems and their impact on firm behaviour and per-
formance. Our results reflect that IPO investors consider patents
as signals in both the US and in Europe. Our research findings are
consistent with the idea that the degree of importance of a signal
changes across US and European IPO markets and this is related to
the signal’s scarcity and difficulty in accessing it. Analysis indicates
that innovative companies applying for more patents raise signifi-
cantly more money at their IPOs, if other factors remain the same.
An additional patent application prior to an IPO increases IPO pro-
ceeds by about 0.507% and 1.13% for US and European companies,
respectively.

The outline of this paper is as follows. Section 2 briefly reviews
the role of patents as signals for investors in high-tech companies.
The importance of the ‘information disclosure’ contained in patents
in attracting finance will be particularly stressed. Section 3 dis-
cusses that the patenting of technologies associated with software
industries is not homogeneous across countries, introducing the
hypothesis that the signalling value of patents varies across the US
and European IPO markets. Section 4 discusses the methodology
and data. Regression results, alternative models, and robustness
checks are provided in Section 5. A discussion of the main results
and the conclusions are presented in Section 6.

2. The role of patents as a signal for investors in high-tech
software companies

Despite an impressive growth in the economic literature on
intellectual property rights over the past 30 years, there is still
little empirical evidence concerning the value of patents as sig-
nals for IPO investors. Innovation, managerial and legal scholars
have shown that patents have a ‘real development’ value as well
as a ‘certification’ component which may  help reduce information
asymmetries in markets for entrepreneurial financing (Long, 2002;
Mann, 2005; Heeley et al., 2007; Hsu and Ziedonis, 2008).

The ‘real development’ value or ‘private value’ of patents in the
software industry is particularly controversial. Indeed, the soft-
ware industry is characterized by very fast technical change and
a short effective lifespan for innovations. As a result, patents may
not effectively reward innovators, especially if the granting pro-
cedure is long and drawn out (Orsenigo and Sterzi, 2010). Thus,
rapid sequential innovation and fast technological progress may  in
some cases render a technology obsolete before a patent is granted.
In addition, software firms commonly use a combination of dif-
ferent appropriability mechanisms such as copyright, trademark
laws, trade secrets or lead times (Mansfield et al., 1981; Levin et al.,
1987; Cohen et al., 2000). Under these conditions, software firms
may  choose other appropriability mechanisms to patents which are
notoriously costly to obtain, defend and enforce.

At the same time, software firms may  have a strategic approach
to patenting that increases the ‘private value’ of patents. The
strategic use of patents in cumulative and complex technolo-
gies may take different forms, for example, blocking competitors,
gaining bargaining leverage with other market actors, favouring
cross-licensing and preventing hold-ups (defensive patenting). The
strategic private value of patents may  be increased in the pres-
ence of ‘thickets’ of fragmented property rights which can impede
R&D activities by constraining the ability of firms to operate with-
out extensive licensing of complementary technologies (Hall and
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