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Abstract

We study whether past cooperation activities make firms more likely to use disem-
bodied technology licensed by other firms. Using empirical evidence from the PITEC
database, a panel of Spanish firms yearly surveyed in the 2005-13 period, evidence is
found of a positive relationship between past cooperation and licensing, especially co-
operation with research institutions. We also find that the likelihood of licensing-in
increases with the number of different types of cooperation partners. These results are
robust to using different estimation techniques and econometric specifications, and point
at the relevance for the diffusion of technology of policy interventions that reduce the
costs of creating linkages among diverse cooperation partners, in particular between firms

and other research institutions.
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1 Introduction

The organization of firms’ innovation activities is essential to bring new products to mar-
ket and to introduce new production processes. In addition to the competitive advantages
enjoyed by successful firms, these activities contribute to productivity and growth (Romer,
1990; Lokshin et al., 2008). In their quest for innovation, firms combine internal with exter-
nal knowledge sources (Teece, 1986; Rigby and Zook, 2002; Chesbrough, 2003; Laursen and
Salter, 2006). Among external sources, licensing-in —understood as the use under a licensing
agreement of technology owned by some other economic agent- is a channel to access exter-
nal knowledge. The relevance of this particular channel has been increasing in recent times:
whether domestically or across international borders, licensing is one of the main channels
of technology diffusion (Gambardella, 2002; Arora et al., 2004; Ziedonis, 2004; Gambardella
et al., 2007; Mendi, 2007b). Innovative firms are actively operating in such markets in search
of external knowledge and/or commercial revenues (Lee et al., 2019; Pitkethly, 2001; Santiago
et al., 2015). In fact, payments for the use of intellectual property have been growing at a
compound annual rate of 10.8% for the period 2000-2018 (World Bank, 2017).

The benefits of using externally-developed technology may be enhanced by the adoption
of other innovation-related strategies. In particular, cooperation may be channel to access
external knowledge, potentially increasing the benefit from using licensed technology. For
instance, licensing deals in the biopharma industry since 2015 have been oscillating between
112 and 150, with upfront payments between 4.94 and 8.6 billion dollars (Brown et al., 2019).
Simultaneously, this industry has witnessed a growing number of research partnerships between
pharmaceutical companies, academic institutions and biotechnology start-ups. Our paper
precisely studies whether cooperation with other firms or research institutions increases a
firm’s propensity to engage in licensing-in.

In particular, we use firm-level innovation data from the PITEC database, a panel of
Spanish firms yearly surveyed in the 2005-13 period, to investigate whether firms’ cooperation

activities make them more likely to purchase a license to use disembodied technology. Evidence



is found of R&D cooperation positively affecting the likelihood of licensing, the results being
driven mainly by cooperation with research institutions.

Although, to the best of our knowledge, the literature is devoid of an empirical study of
the effect of cooperation on licensing, the determinants and consequences of cooperation in
innovation and licensing have been separately studied,! Whereas a number of papers have
considered the interaction among different innovation activities, including collaboration with
other firms or research institutions, (Belderbos et al., 2006; Barge-Gil, 2010; Criscuolo et al.,
2018; Haus-Reve et al., 2019; Cassiman and Veugelers, 2002a; Schmiedeberg, 2008; Serrano-
Bedia et al., 2018), to the best of our knowledge, this is the first contribution that focuses on
the relationship between cooperation and licensing.

Technology licensing is a direct way to access already existing external technology and
allows licensees to exploit the potential of recombining different knowledge blocks (Schumpeter,
1934; Kogut and Zander, 1992; Fleming, 2001). While many empirical studies have focused
on firms’ licensing activities from the perspective of the licensor, only a few contributions have
examined the licensee’s side (see Costamagna et al. (2019) for a recent article in the context of
developing countries). Licensing-in can be seen as an alternative to in-house R&D (Atuahene-
Gima and Patterson, 1993), although Lowe and Taylor (1998) and Cassiman and Veugelers
(2006) find that the buy and make decisions are complements rather than substitutes.

Licensing-in allows the licensee to introduce new inventions more rapidly (Leone and Re-
ichstein, 2012) and is positively associated with its technological performance (Wang et al.,
2013). In order to reap these benefits, licensees need some familiarity with the acquired tech-
nology to assimilate and integrate the new knowledge, which oftentimes is provided by the
licensor via technical assistance or know-how (Leone et al., 2016). Actually, the impact of
licensing-in on the licensee’s knowledge capabilities depends on its initial stock of knowledge
(Laursen et al., 2010), as well as on its ability to deal with tacit knowledge (Choi, 2002; Mendi

et al., 2016; Mendi, 2007a). In this line, collaborations with holders of knowledge external to

!See Bhattacharya et al. (2014) for an excellent survey on theoretical research about R&D competition,
cooperation and licensing.



the firm are organizational practices aligned with the concept of outward-looking absorptive
capacity (Cohen and Levinthal, 1990). We expect previous collaborations and diversity in
collaboration sources to increase firms’ technological opportunity (Breschi et al., 2000), which
is an important antecedent of potential absorptive capacity, thus making firms more likely
to engage in licensing-in activities. Actually, Laursen et al. (2010) confirm that the firms’
stock of knowledge and how broadly firms have searched in the past have greater effects on
licensees compared to non-licensees, which may give tactical benefits to the former. Hence, our
paper contributes to this literature by studying whether cooperation activities and the type
of cooperation partner have any effects on the probability that a firm acquires a technology
license.

The remainder of the paper is structured as follows. Section 2 introduces the conceptual
background and hypotheses to be tested using the methodology and data described in Section
3. Section 4 presents and discusses the econometric results, whereas Section 5 offers some

conclusions and implications.

2 Conceptual background and hypotheses

Innovation may be viewed as the recombination of existing bodies of knowledge (Schumpeter,
1934; Kogut and Zander, 1992; Fleming, 2001). For this reason, firms need to interact with
various agents beyond their organizational boundaries to collaborate and exchange knowledge
with them. Licensing is a common and significant means of inter-firm technology transactions.?
The literature has pointed out the benefits for innovation of accessing technology markets
(Chatterji, 1996; Guan et al., 2006; Lin, 2003; Leone and Reichstein, 2012; Tsai and Wang,
2007; Lee et al., 2017).

Indeed, other external sourcing strategies exist —collaborations with other firms, with uni-

2Markets for technology are increasing in importance: whether domestically or across international borders,
licensing is one of the main channels of technology diffusion (Arora et al., 2004; Gambardella et al., 2007;
Mendi, 2007b). Actually, according to World Bank (2017), global payments for the use of intellectual property
amounted $333bn in 2017.



versities and research institutions, customers and suppliers,— which play different roles in the
creation of new knowledge. Cooperation is one way to access and co-create relevant knowledge
to increase a firm’s absorptive capacity, ultimately improving innovation performance. Hence
the relevance of the study of the determinants and consequences of cooperation for research
(Belderbos et al., 2004; Becker and Dietz, 2004; Barge-Gil, 2010; Fiedler and Welpe, 2010),
as well as its persistence along time (Hibbert and Huxham, 2010; Belderbos et al., 2015;
Badillo and Moreno, 2016), and its organizational implications (Staropoli, 1998). Looking
more closely at R&D cooperation, the literature has found that its determinants differ signif-
icantly depending on the type of cooperation partner: the type of knowledge that extracted
from competitors, universities, suppliers and customers is not equally easy to exploit (Cassi-
man and Veugelers, 2002b; Belderbos et al., 2004; Nieto and Santamaria, 2007; Banal-Estanol
et al., 2017). It is arguable that collaboration types complement one another unless properly
combined (Belderbos et al., 2006; Criscuolo et al., 2018; Haus-Reve et al., 2019).

The question remains as to the relationship between cooperation, cooperation partner types
and licensing-in. We expect cooperation to increase licensing activities by boosting both the
demand for licenses as well as the licensor’s willingness to license its technology. From the
licensee’s standpoint, licensing-in reduces the risks and costs associated with the innovation
process, facilitates technological learning and increases the speed of innovation (Atuahene-
Gima and Patterson, 1993; Lowe and Taylor, 1998; Leone and Reichstein, 2012; Wang et al.,
2013). Furthermore, technological discoveries create knowledge can be employed for other
innovations in related technological domains (Scotchmer, 1991; Malerba and Orsenigo, 1993;
Breschi et al., 2000; Laursen et al., 2010). Cooperating firms will have access to some of
its partners’ tacit and codified knowledge, increasing their absorptive capacity (Cohen and
Levinthal, 1989, 1990) and thus the willingness to pay for licensed technology. R&D coop-
eration, external knowledge acquisition and experience with knowledge search are actually
key antecedents of a firm’s potential absorptive capacity (Fosfuri and Tribé, 2008). In fact,
cooperation experience is one of the elements that firms use to acquire and learn capabilities

and knowledge from partners (Dyer and Singh, 1998; Gulati, 1999; Eisenhardt and Martin,
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2000; Christensen and Lundvall, 2004; Jensen et al., 2007). Therefore, cooperation enhances a
firm’s benefits from using licensed technology, via an increase in its absorptive capacity. This

is summarized in the following hypothesis.
Hypothesis 1. Previous cooperation increases the likelihood of licensing.

Different types of collaboration play different, potentially complementary roles in a firm’s
knowledge system (Malerba and Orsenigo, 1993). For instance, cooperation with customers
and suppliers reduces the uncertainties of new product introduction and improves both the
product development process and the adaptation to users’ needs (Von Hippel, 1986; Bidault
et al., 1998; Bogers et al., 2010). Similarly, cooperation with competitors allows firms to
share R&D costs and pool resources (Miotti and Sachwald, 2003; Das and Teng, 2000), and to
face major technological challenges (Gnyawali and Park, 2011). On the other hand, university-
industry collaboration produces substantial spillovers to firms (Monjon and Waelbroeck, 2003)
and contributes to basic research awareness (Hall et al., 2003). The fact that different types
of cooperation partners enhance different aspects of a firm’s absorptive capacity suggests that
the more diverse the portfolio of cooperation partners, the greater the gains from participating
in the market for technology.

While the joint adoption of different cooperation strategies has been found not to have a
positive effect on performance (Belderbos et al., 2006; Lee et al., 2017) and that scientific and
supply-chain collaboration may be indeed substitutes (Haus-Reve et al., 2019), the arguments
put forth in the previous paragraph suggest that a greater diversity of cooperation partners
increases the benefits from licensing-in. Actually, combinations of knowledge sources have
been found to be better than solo strategies for subsequent innovation (Criscuolo et al., 2018).

The following hypothesis summarizes this discussion.

Hypothesis 2. Diwversity of partners in cooperation for research increases the likelihood of

licensing.

Knowledge coming from heterogeneous sources may be close or distant to that of the re-

ceiving firm, affecting innovation performance (Nooteboom et al., 2007). Furthermore, the
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economic interests and incentives of the firm and its cooperating partners need not be aligned,
thus suggesting that vertical and horizontal relationships are not equally successful (Noote-
boom, 1999). In fact, university-firm collaboration typically operates under aligned economic
interests, which is not the case in cooperation with competitors. For instance, disclosure of
knowledge within universities is rewarded differently than in the case of corporations, whose
incentive system rests on exploitation of knowledge (D’Este and Patel, 2007; Agarwal and
Ohyama, 2013; Criscuolo et al., 2018). All this suggests that firms will be more reluctant than
universities to share knowledge that increases a cooperating partner’s absorptive capacity.
Cooperation with universities and other research institutions may also grant a firm access
to a more general, theoretical knowledge than cooperation with firms (Roessner et al., 2013).
This more general knowledge is more likely to be applied to a wider set of situations. While
it has been argued that general knowledge may give rise to contractual problems (Dechenaux
et al., 2011), it is reasonable to expect that the potential risk of leaking proprietary to a third
party may constitute a more important issue when the transaction is between two corporations
than in the case of a transaction between a firm and a research institution. For this reason,
while we expect cooperation with both other firms and research institutions to increase the
likelihood of using licensed technology, we expect the effect to be stronger for cooperation

with research institutions. These arguments are reflected in the following two hypotheses.

Hypothesis 3. Previous cooperation with other firms and with research institutions increases

the likelihood of licensing.

Hypothesis 4. Previous cooperation with research institutions increases the likelihood of li-

censing more than previous cooperation with other firms.

3 Methods

The empirical evidence is drawn from PITEC, a panel of firms yearly surveyed by the Spanish

Statistical Office (INE), using a questionnaire similar to that in the Community Innovation



Survey (CIS). The panel structure of PITEC allows for controlling for firm-specific, unobserved
factors that could be jointly determining the outcome and the independent variables. PITEC
comprises four subsamples, large and small firms, spanning the 2003-15 period.?

Table 1 lists the definitions of the variables, distinguishing between dependent and indepen-
dent variables, and controls. LICENSING is the dependent variable in all the specifications,
and takes value one if the firm purchased the right to use externally-developed technology in
period t, and zero otherwise. As independent variables we use, first, the indicator with coop-
eration with at least one firm or research institution (COOPERATION). Second, a measure
of the diversity of cooperation partners, specifically number of different types of cooperation
partners (N_COOP), as listed in Table 1. Finally, we use indicators of cooperation with firms
(COOP_FIRM), which includes suppliers, customers, competitors or other firms in the same
industry, and research institutions (COOP_RI), which includes consultants or R&D labs, uni-
versities, technological centers or public research institutions. Therefore, both for firms and
for research institutions we consider three categories. Since for each category we make the
distinction between domestic and foreign, the maximum number of different types of cooper-
ation partners is 12. The cooperation-related variables have been lagged one period to avoid
simultaneity with the dependent variable, and refer to three-year time windows. This way, if
the dependent variable refers to period ¢, the independent variables refer to periods t — 3 to
t—1.

Our controls have been previously found to affect innovation strategies and outcomes.
FORSUB accounts for the fact that subsidiaries of foreign multinational corporations (MNCs)
may have a better access to information channels within the multinational increasing the
probability of licensing. Size, proxied by the logarithm of the number of employees (LNEMP)
in t—1, is also a factor that typically affects innovation activities (Schumpeter, 1939; Belderbos
et al., 2004; Beneito, 2006; Veugelers and Cassiman, 1999). Exporting is also associated with

innovation activities (Laursen and Salter, 2006; Criscuolo et al., 2018; Salomon and Jin, 2008),

3Armand and Mendi (2018) describe in detail the composition of the different subsamples, as well as the
anonymization method used for some variables. Since a full sample is available only for 2005 on and a change
in the methodology was introduced in 2014, we use data from the 2005-13 period only.



and for this reason we include EXPORT as a control. Finally, to control for firms’ absorptive
capacities, which are expected to have a positive impact on the probability of licensing (Roper
et al., 2008; Leone et al., 2016; Badillo and Moreno, 2016), we include R&D expenditures
as a fraction of firm sales (RDINTENSITY), and the logarithm of the number of patents

(LNPATNUM), lagged one period.

Table 1: Variable definitions

Dependent variables

LICENSING Dummy that takes value 1 if the firm acquired a technology license in ¢,
0 otherwise.

Independent variables

COOPERATION | Dummy that takes value 1 if the firm cooperated in research from ¢t — 3 tot — 1
with any of the following cooperation partners (domestic or foreign): Suppliers;
customers; competitors or other firms in the same industry; consultants or R&D
labs; universities; technological centers or public research institutions, 0 otherwise.

N_COOP Number of different types of cooperation partners from t — 3 to ¢ — 1.
COOP_FIRM Dummy that takes value 1 if the firm cooperated in research with
other firms from ¢ — 3 to t — 1, 0 otherwise.
COOP_RI Dummy that takes value 1 if the firm cooperated in research with universities
and/or research institutions from ¢ — 3 to t — 1, 0 otherwise.
Controls
FORSUB Dummy that takes value 1 if the firm is a subsidiary of a foreign MNC,
0 otherwise.
LNEMP Logarithm of the number of employees in ¢t — 1.
EXPORT Dummy that takes value 1 if the firm exported from ¢ — 2 to ¢, 0 otherwise.
RDINTENSITY | Internal R&D expenditures as a proportion of sales in ¢ — 1.
LNPATNUM Logarithm of the number of patents the firm applied for from ¢t — 3 to ¢t — 1.

Table 2 presents summary statistics of the data. The total number of observations in our
sample with complete data is 63,324, which corresponds to firms that have remained active
from 2005 to 2013.% Licensing takes place among a relatively small fraction of the firms in the
sample, approximately 2%, and only 41% of the firms that use licensed technology continue to
do so the following year. However, while the proportion of firms that engage in licensing-in is

low, the large sample size allows for the use of standard panel probit techniques, as opposed to

4As pointed out in Armand and Mendi (2018), the exit rate among firms in PITEC is relatively low, which
makes the sample fairly stable in time.



Extreme Value Models usually employed in the study of rare events. Meanwhile, cooperation
for innovation is a more common phenomenon, with 26% of the firms having cooperated with
any cooperation partner in at least one of the periods from ¢t — 3 to ¢ — 1. Regarding the type
of cooperation partner, the likelihood of cooperation with firms and research institutions is

very similar, both slightly below 20%.

Table 2: Summary statistics

mean sd min max

LICENSING 0.020 0.141

)
—_

COOPERATION 0.256 0.436 0 1
COOP_FIRMS 0.180 0.384 O 1
COOP_RI 0.195 0.397 O 1
N_COOP 0.722 1.683 0 12
FORSUB 0.122 0.327 0 1
LNEMPLOYEES 4.178 1.684 0 11
EXPORTER 0.635 0.481 0 1
RDINTENSITY  0.063 0.174 0 2
LNPATNUM 0.131 0.458 0O 7

4 Empirical analysis

The analysis is conducted to test the hypotheses in Section 2, and exploiting the panel nature
of our data. In cross-sectional studies, unobserved firm characteristics may be correlated both
with licensing and cooperation, thus biasing the results. By using panel data we can control
for firm-specific effects that do not vary along time. Additionally, we control for time-specific
effects, which are common to all firms in a given year, and we include the control variables
listed in Table 1.

Table 3 presents estimated marginal effects of the independent variables on LICENSING
to test Hypothesis 1. The marginal effect of interest is that of COOPERATION, which is to be
interpreted as the change in the probability of licensing following a change in the cooperation

variable from zero to one. In the first column of Table 3 we report results using a correlated
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random effects (CRE) probit model.® The estimated marginal effect of COOPERATION is
positive and statistically significant at the one percentage level. Engaging in cooperation is
associated with a 0.6% increase in the probability of licensing, which is a sizeable effect, consid-
ering that the average of LICENSING is 2%. In the second column we estimate a fixed-effects
linear probability model, whose estimated coefficients may be readily interpreted as marginal
effects, while controlling for fixed effects.® The estimated coefficient on COOPERATION, is
similar to that in the previous column.

Next, we consider the existence of dynamic effects driving a firm’s decision to license-in.
In fact, many licensing agreements last for several years (Mendi, 2005), introducing high per-
sistence in the LICENSING variable. Therefore, we estimate a dynamic model, including the
lagged value of LICENSING as an additional regressor. We follow Blundell et al. (1999, 2002),
and Ménez et al. (2014), and estimate the firm fixed effect by including the pre-sample means
(prior to 2010) of the dependent and independent variables as additional regressors. These
pre-sample means are unbiased estimates of the firm fixed effect. The estimated marginal
effects of cooperation and lagged licensing are positive and highly statistically significant.
While in column (3) we only include the pre-sample mean of the dependent variable, we also
include in column (4) the pre-sample means of the regressors, as in Blundell et al. (2002). As
an alternative way to control for persistence in licensing, in column (5) we exclude from the
sample those observations such that the firm used licensed technology in the previous year.
The estimated marginal effect of COOPERATION, as well as of the rest of the independent
variables, is similar in size and statistically significance to those in column (4). Overall, all the
results give support for Hypothesis 1. Regarding the effect of the controls, the estimated co-
efficients are as expected, with those on RDINTENSITY and PATNUM being always positive
and statistically significant, consistent with the importance of the initial level of absorptive

capacity, as pointed out in the introduction.

5This is essentially a random effects probit that includes as additional regressors the firm-level averages
of the independent variables. This constitutes a feasible alternative to the use of fixed effects, which can not
implemented in a probit model.

OIf using a linear probability model, the proportion of estimated probabilities that fall outside the [0, 1]
interval is negligible.
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Table 3: Effect of cooperation on licensing

Estimation method: Probit OLS,FE Probit Probit Probit
Sample: Full Full Full Full Non-lic.
(1) (2) (3) (4) (5)
COOPERATION 0.0056***  0.0066*** 0.0070*** 0.0064*** 0.0055%**
(0.002) (0.002) (0.001) (0.001) (0.001)
LICENSING t-1 0.0463**F*%  0.0465%***
(0.002) (0.002)
FORSUB 0.0024 0.0030 0.0004 0.0013 0.0009
(0.004) (0.004) (0.002) (0.003) (0.003)
LNEMPLOYEES 0.0013 -0.0011  0.0024*** 0.0045%**  0.0043***
(0.002) (0.002) (0.000) (0.001) (0.001)
EXPORTER 0.0019 0.0024 0.0016 0.0023 0.0010
(0.002) (0.003) (0.001) (0.002) (0.002)
RDINTENSITY 0.0157***  0.0224**  0.0111*%** 0.0100*** 0.0069***
(0.004) (0.009) (0.003) (0.003) (0.002)
LNPATNUM 0.0039***  0.0065**  0.0022**  0.0025** 0.0018*
(0.001) (0.003) (0.001) (0.001) (0.001)
Observations 63324 63324 31387 31369 30843
Time fixed effects Yes Yes Yes Yes Yes
Pre-sample mean of dep. var. No No Yes Yes Yes
Pre-sample means of regressors No No No Yes Yes

Standard errors in parenthesis below estimated coefficients.

¥R p <0.01, ¥* p < 0.05, * p<0.1.

We use analogous specifications as those in Table 3 to test Hypothesis 2, replacing COOP-

ERATION with N_COOP. Results are presented in Table 4. In the first column, where the

estimation method is CRE, the coefficient on N_.COOP is positive and statistically significant

at the 1% level. Recall that N_.COOP is not a count of the number of cooperation partners,

but of the number of different categories of cooperation partners, as listed in Table 1. This

way, N_.COOP does not measure the extension of the network of collaboration partners, but

rather its diversity, which is the object of Hypothesis 2. The positive, statistically significant

coefficient on N_COOP gives support to this hypothesis.
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As we did in Table 3, we verify whether the estimated effect of the variable of interest is
robust to the use of different specifications. Columns (2)-(5) report estimated coefficients using
a linear probability model with fixed effects, a dynamic probit controlling for the pre-sample
means of the dependent variable, a dynamic probit controlling for the pre-sample means of
the dependent variable and the regressors, and a probit excluding firms that did not engage in
licensing in the previous period while controlling for the pre-sample means of the dependent
variable and the regressors. As it may be observed by comparing the estimated coefficients on
N_COOQP, the results are very similar in terms of sign and statistical significance. Regarding
the effect of the controls, these are very similar to those reported in Table 3.

Finally, to test hypotheses 3 and 4, Table 5 reports estimated marginal effects of cooper-
ation with firms (COOP_FIRM) and with research institutions (COOP_RI), using the same
econometric specifications and controls as in the previous tables. Recall that COOP_FIRM
includes suppliers, customers, competitors or other firms in the same industry, and COOP _RI
includes consultants or R&D labs, universities, technological centers or public research insti-
tutions, both domestic and foreign. While the effects of both COOP_FIRM and COOP_RI
in column (1) are positive, only that of COOP_RI is statistically significant at the 1% level,
thus finding support for Hypothesis 3. In fact, the test of equality of the marginal effects of
COOP_FIRMS and COOP_RI shows evidence of a differential effect of COOP_RI, consistent
with Hypothesis 4. Very similar results are obtained in the rest of the columns, whose speci-
fications are the same as the analogous columns of Tables 3 and 4. The only different result
is that in column (5), where the estimated coefficient on COOP_FIRMS is slightly larger,
whereas that on COOP_RI is lower than in the previous columns, not being able to reject
the null hypothesis of equal marginal effects. Recall that the specification in the last column

excludes firms that did not license-in in the previous period.
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Table 4: Effect of number of cooperation partners on licensing
Estimation method: Probit OLS,FE Probit Probit Probit
Sample: Full Full Full Full Non-lic.
(1) (2) (3) (4) (5)
N_COOP 0.0016*** 0.0027*** 0.0012*** 0.0014*** 0.0012%**
(0.000) (0.001) (0.000) (0.000) (0.000)
LICENSING t-1 0.0469**F*  0.0469***
(0.002) (0.002)
FORSUB 0.0021 0.0029 0.0002 0.0012 0.0006
(0.004) (0.004) (0.002) (0.003) (0.003)
LNEMPLOYEES 0.0011 -0.0012  0.0023*** 0.0047%**  0.0046***
(0.001) (0.002) (0.000) (0.001) (0.001)
EXPORTER 0.0017 0.0023 0.0018 0.0024 0.0013
(0.002) (0.003) (0.001) (0.002) (0.002)
RDINTENSITY 0.0152***  0.0219**  0.0101*** 0.0096*** 0.0070***
(0.005) (0.009) (0.003) (0.003) (0.002)
LNPATNUM 0.0038***  0.0062** 0.0017* 0.0021* 0.0015
(0.001) (0.003) (0.001) (0.001) (0.001)
Observations 63324 63324 31387 31369 30843
Time fixed effects Yes Yes Yes Yes Yes
Pre-sample mean of dep. var. No No Yes Yes Yes
Pre-sample means of regressors No No No Yes Yes

Standard errors in parenthesis below estimated coefficients.

¥R p <0.01, ¥* p < 0.05, * p<0.1.

5 Conclusion and implications

Using data from the Spanish panel PITEC, we have studied the question of whether past

cooperation with other firms and research institutions is associated with a higher probability of

a firm’s purchasing the right to use disembodied technology developed by a third party, referred

to as licensing-in. We find evidence consistent with past cooperation activities with other

firms and research institutions outside of the firm’s group increasing the probability of firms

using licensed technology. This result is robust to the use of different panel-data econometric
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Table 5: Effect of cooperation on licensing by type of cooperation partner

Estimation method: Probit OLS,FE Probit Probit Probit
Sample: Full Full Full Full Non-lic.
(1) (2) (3) (4) ()
COOP_FIRMS 0.0004 0.0000 0.0011 0.0009 0.0016
(0.002) (0.003) (0.002) (0.002) (0.002)
COOP_RI 0.0077*** 0.0107***  0.0068*** (0.0073*** 0.0060***
(0.002) (0.003) (0.002) (0.002) (0.002)
LICENSING t-1 0.0464%F%  0.0462%**
(0.002) (0.002)
FORSUB 0.0022 0.0028 0.0004 0.0011 0.0008
(0.004) (0.004) (0.002) (0.003) (0.003)
LNEMPLOYEES 0.0013 -0.0011  0.0024*** 0.0045™**  0.0043***
(0.001) (0.002) (0.000) (0.001) (0.001)
EXPORTER 0.0017 0.0023 0.0015 0.0022 0.0010
(0.002) (0.003) (0.001) (0.002) (0.002)
RDINTENSITY 0.0152%%%  0.0219**  0.0105*** 0.0099***  0.0066***
(0.004) (0.009) (0.003) (0.003) (0.002)
LNPATNUM 0.0038***  0.0063**  0.0020**  0.0024**  0.0016*
(0.001) (0.003) (0.001) (0.001) (0.001)
Observations 63324 63324 31387 31369 30843
Test of equal effects 6.181 5.164 3.181 3.586 2.096
p-value .013 .023 074 .058 148
Time fixed effects Yes Yes Yes Yes Yes
Pre-sample mean of dep. var. No No Yes Yes Yes
Pre-sample means of regressors No No No Yes Yes

Standard errors in parenthesis below estimated coefficients.

Bk 1 < 0.01, %% p < 0.05, * p < 0.1.

techniques. Having a more diverse pool of cooperation partners also increases the likelihood of

licensing-in. We found the effect of cooperation with firms not to be statistically significant,

whereas the effect of cooperation with research institutions, which include universities, was

found to be positive and statistically significant. This paper is therefore a contribution to the

scarce literature that focuses on the demand side of technology markets. In particular, on how

14



firms organize their innovation activities. Although our results suggest that accessing external
knowledge via cooperation is aligned with accessing technology markets, they also point out
at the relevance of in-house R&D activities for licensing-in.

Our results provide evidence consistent with cooperation increasing firms’ willingness to
access the technology market. While no previous contribution to the literature has addressed
this specific question, in order to put our results into perspective, we must emphasize that our
results are obtained using panel data techniques, which allow us to control for unobserved,
time-invariant firm characteristics, in contrast to the vast majority of the previous literature,
which relies on cross-sectional methods.” In addition to the methodological side, we believe our
results are important, since they suggests that adopting policies that reduce the costs of firms
of cooperating with other firms or research institutions increases firm’s chances of accessing
external knowledge materialized in a license. Institutions such as industry associations may
allow their members to reduce the cost of accessing information relevant for cooperation. Our
results also suggest that increasing diversity in the composition of a firm’s pool of cooperation
partners and engaging in cooperation with research institutions such as universities or public
research centers increase the likelihood of licensing. This way, public programs that foster
the collaboration between the corporate and the academic worlds allows firms to make use of
externally-developed technologies, increasing the rate of technological diffusion, speeding-up
innovation at the firm-level. These implications are particularly interesting for countries like
Spain where firms purchasing licenses represent a small percentage of the total, in our case

only 2% of our sample.
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Cross-sectional results

In this Appendix we present estimations using the different cross-sections of the data.
Whereas in Table 6 we present estimations not including the lagged value of the dependent
variable, we include this variable as an additional regressor in the specifications reported in

Table 7.
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