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1. Introduction

Theoretical and empirical approaches have stressed the existence of financial constraints in
the innovative activities of firms. However, only a scarce amount of empirical evidence has
analysed the effect of financial constraints on the probability of abandoning an innovation
project. Our data shows that 23.6% of Spanish potential innovators abandon an innovation
project and that 41.8% of firms state to face medium-high financial constraints. Our evidence
shows that this is a non-neglible phenomenon given the opportunity costs of abandoning a
project. Furthermore, innovation projects show different characteristics in comparison with
other projects. In particular, innovative firms encounter higher external financial difficulties
to invest in new R&D projects, because their specific features increase risk and reinforce the
informational problems with external investors (Hall, 2002). In fact, innovation is a complex
process that frequently fails (Mazzucato, 2013). Hence, due to specific features of innovation
in terms of risk and informational asymmetries, innovative firms usually find persistent
barriers for accessing external financial support. Surprisingly, empirical evidence has usually
focused on the determinants of innovation and the characteristics of innovative firms, while

the failure of innovation projects has received very little attention.

The literature highlights access to financing as being a crucial determinant for innovative
firms (D’Este et al., 2012; Holzl and Janger, 2014; Segarra et al., 2008). Among the different
types of barriers, financial constraints are highly important due to the possible
macroeconomic consequences. In particular, where financial constraints affect innovating
firms more intensely, this may cause a decrease in the new knowledge required for economic
development. This may potentially inhibit economic growth (Mazzucato, 2013). For instance,
Carpenter and Petersen (2002) indicate that firms in high-tech sectors may have been under-
investing due to financial constraints. Furthermore, financial constraints are crucial since they
may lead to the reinforcement of other innovation barriers. In consequence, it is by no means

trivial to analyse the financial barriers on innovation projects.

In accordance with previous findings, Spain represents an interesting country in which to
analyse the effect of financial barriers (Holzl and Janger, 2014). Hence, this paper analyses
the role of financial constraints on the likelihood of Spanish firms abandoning an innovation
project during the period 2005-2013. In line with previous studies (D’Este et al., 2012;
Mohnen et al., 2008; Savignac, 2008), we exclude those firms which are non-innovative and
did not experience any barriers. Hence, our sample considers only ‘potential innovative
firms’, in other words those firms who engaged in innovation activities or did not do so due
to one or more obstacles. This procedure corrects the sample selection bias that can appear

when asking all surveyed firms about barriers to innovation.

Our panel data is drawn from the Technological Innovation Panel (PITEC), which offers an
extensive sample of Spanish firms from some waves of Community Innovation Survey (CIS).
After the dataset treatment, our sample contains 4,600 potential innovative firms. From the

total number of potential innovators, 302 firms did not innovate but felt barriers against



them engaging in innovation activities, while 4,298 firms innovated successfully between
2005 and 2013. We apply a recursive biprobit model to take into account financial constraints
simultaneously with the decision to abandon an innovation project and controlling for
potential endogeneity. The empirical model measures the probability that an innovative firm
abandons an innovation project due to the existence of internal and external financial
barriers'. Our results show that financial constraints have more effect on the probability of

abandoning an innovation project during the concept stage.

This article makes several contributions. First, the access to sources of finance may restrict
the capacity of potential innovative firms to carry out innovation projects. However,
empirical literature is not as conclusive as one might expect concerning the existence of
significant financial constraints®. We contribute to this line of empirical literature by
differentiating the effect of internal and external financial barriers on the probability of
abandoning a project. Second, we consider that the financial sources may have different
effects depending on the stage of the innovation projects. Hence, we examine if financial
constraints affect the probability of abandoning the innovation project prematurely or once

it has started’.

The remainder of the article is structured as follows. Section 2 analyses the literature related
to financial constraints to innovation. Section 3 presents our main hypotheses. Section 4
describes the database and main statistics. The next section presents the econometric
methodology. Section 6 shows our main empirical results. Finally, Section 7 presents the

main conclusions.
2. Innovation projects and financial constraints
2.1. Financial constraints and innovation

Financial constraints of innovation projects are linked with the nature of knowledge (Hall
and Lerner, 2009). Innovation shows a heterogeneous, asymmetrical and accumulative nature
(Benedetti, 2009). First, innovation activities are heterogeneous in the sense that some firms
do not innovate, some concentrate on specific types of innovation —product, process,
organization or marketing— while others carry out various types of innovation. Second,
innovation strategies are asymmetric; that is, the distribution of innovation and its impact on

a firm's productivity and growth is asymmetric, with its distribution being more skewed

! Here, we decided not to include the barriers related to the excessive costs of innovation projects while we
focus on financial obstacles.

2 Some articles have strongly criticized the positive correlation between R&D and internal financial sources, in
particular cash-flow, since it may also reflect that innovative firms anticipate high future profits that lead them
to invest strongly (Savignac, 2008). The presence of financial constraints for innovative firms is frequently
investigated via the sensitivity of R&D investment to financial factors (Himmelberg and Petersen, 1994;
Harhoff, 1998; Mulkay, Hall and Mairesse, 2001; Tiwari et al., 2007). During recent years, a new line of research
has focused on the analysis of the impact of financial constraints on R&D risk projects.

3 CIS include as innovation activities the acquisition of machinery, equipment, software, and licenses;
engineering and development work, training, marketing and R&D when they are specifically undertaken to
develop and/or implement a product ot process innovation.



towards the right. Third, innovations are accumulative since innovation increases when a
firm has already introduced other innovations. Additionally, innovation projects present a
high degree of uncertainty, in particular at the beginning of research programmes. This
considerable uncertainty and risk reduces the capacity of innovative firms to find external

sources of finance and, as an alternative, they have to generate internal funds.

In essence, innovative firms encounter financial obstacles for investment in innovative
activities through the presence of externalities, problems of informational asymmetries and
problems of appropriability with the return on R&D investment (Nelson, 1959; Arrow, 1962;
Mina et al, 2013). Consequently, innovative firms experience high costs for R&D
investments and induce underinvestment in innovation activities. Obstacles associated with
asymmetric information or moral hazard problems can derive from a gap between external

and internal costs that lead to R&D underinvestment or liquidity constraints.

From the point of view of financial markets, these may under-invest in innovation projects.
Financial barriers to innovation projects are closely related to some of their inherent
characteristics (Hall, 2002) such as the low return expectation due to an inability to secure
profits from an innovation, the higher cost of innovation projects, the high sunk costs, the
specific dimension of the physical capital, the presence of externalities and free-riders, among
others. All these characteristics reduce the capacity of financial institutions and financial

markets to increase sources to firms’ innovation projects.

Furthermore, some innovation projects may not be started, have to be delayed or are
abandoned because of lack of access to financial resources. Some of the factors that may
increase barriers to external funds are the risk of bankruptcy and the low value of intangibles
in case of liquidation. The empirical analysis remarks how financial barriers restrict the
capacity of innovative firms to carry out innovation projects (“hampering barriers”), and how
financial constraints reduce the capacity of potential innovative firms to become innovative

firms (“deterring barriers”).

Hence, financial constraints for innovation are an important constraint impeding firms from
catching up and developing innovations to reduce the gap between themselves and the

technological frontier.

The emergence of financial constraints is closely related to the two groups of market failures
described by Arrow (1962) and Nelson (1982). On the one hand, some failures are due to
the nature of knowledge (Arrow, 1962): appropriability, high sunk costs, high risk with a
skewed distribution of outcomes, and spillovers. On the other hand, others are due to
innovation systems (Nelson, 1982): lack of confidence to cooperate in R&D, the agents
involved lack the scale to cope with the challenges of innovation and few linkages between

the agents involved in the innovation process.



2.2. Empirical evidence

Since Fazzari et al. (1988) an increasing number of econometric studies have tried to observe
the existence of financial constraints by analysing the sensitivity of investment to changes in
available financial resources. In those works, the presence of financial restrictions is derived
in an indirect way, given that when a firm’s R&D investment is sensitive to cash flow, this is

reflected indirectly by the firm’s lack of access to external funds.

During recent years, the access to new datasets on firms’ financial sources facilitates applying
direct methods to observe the presence of financial restrictions at the firm level (Czarnitzki,
20006; Czarnitzki and Hottenrott, 2009; Piga and Atzeni, 2007). In addition, the increased
access to datasets from some countries with harmonized surveys on innovation activities at
the firm level has facilitated the identification of potentially financially constrained firms
(Canepa and Stoneman, 2002; Savignac, 2008).

A strand of empirical literature remarks on the existence of financial constraints as a
significant determinant for abandoning a project. For instance, Mohnen et al. (2008) analyse
the impact of financial constraints on hampering innovation using the Dutch CIS survey.
According to their results, financial constraints “have a significant and positive impact on
the three probabilities of prematurely stopping, seriously slowing down and not starting a
project, but not on that of abandoning a project”. Similarly, for a sample of French firms,
Savignac (2008) finds the probability of innovating diminishes due to the existence of
financial barriers. In fact, this author finds that barriers exert a negative effect among non-
innovative firms that try to innovate. More recently, Garcia-Vega and Lopez (2010) analyse
a sample of more than 8,300 innovative Spanish firms for the period 2005-2007. Their results
show the importance of the lack of funds on the probability of abandoning innovation
projects. In particular, large firms are much more affected since they invest in innovation
projects that involve a larger amount of funds. Finally, Efthyvoulou and Vahter (2015) show
that financial constraints have negative effects on innovation performance but that these
effects are heterogeneous. Their results point out that financial constraints have more
negative effects in the manufactures than in service sectors and that they are particularly
detrimental for innovative non-exporting firms. To carry out their empirical analysis they use
the CIS for 11 countries for the period 2002—-2004 and as in previous analysis they restrict

the sample to potential innovative firms.

In spite of this evidence, another strand of empirical literature finds some mixed results. For
instance, Galia and Legros (2004) show that financial constraints are not among the main
obstacles to innovation (their database is composed of firms with 20 or more employees
from French CIS2). Also Holzl and Janger (2014) show ambiguous results with respect to
the effect of financial barriers on the probability of hampering and deterring an innovation
project. For a sample of firms from 18 countries and using CIS4 and CIS 2006, Holzl and
Janger (2014) highlight the differences between country groups. According to their results,

in Southern European countries and emerging countries, R&D and non-technological



innovators are most hampered by financial barriers. However, they exert a less important
effect on countries at the cutting edge of technology. Finally, using CIS 2 data for European
countries, Canepa and Stoneman (2008) show ambiguous results for UK CIS. While they can
accept for CIS 2 that high-tech firms are more financially constrained than low-tech firms,
for CIS 3 the test statistics reject the null hypothesis.

Furthermore, some studies have highlighted the existence of higher financial barriers for
firms in high-tech industries. Firms operating in technologically intensive sectors face higher
risks since they usually have to invest in innovations which are less likely to have been
undertaken elsewhere. As a consequence, they are going to suffer from higher information
asymmetries (Canepa and Stoneman, 2008; Revest and Sapio, 2012)*. According to Guiso
(1998, p. 40), higher financial barriers are due to the more severe informational frictions
which affect high-tech firms®.

3. Main hypotheses

As we have seen previously, economic theory and empirical evidence have stressed the
existence of financial constraints in R&D and innovation activities (Hall, 2002; Canepa and
Stoneman, 2008). Recent empirical analyses have shown that financial obstacles negatively

affect the propensity of firms to innovate (Savignac, 2008; Blanchard et al., 2012).

In this paper we focus on the impact of financial obstacles in the failure of innovation
projects. Although the conceptualization of failures of innovation projects has received less
attention in literature and specific evidence on their determinants is scarce, empirical findings
tend to point out that facing financial barriers increases the likelihood of failure of innovation
projects (Mohnen et al.,, 2008). Financial obstacles may be internal, when firms’ own
resources are insufficient to develop innovation projects, or external when there is a lack of
access to external funding, either public or private. Based on the literature on financial
constraints and innovation, our first hypothesis is that firms that state they face lack of funds

will be more likely to have innovation projects that fail.

Departing from this main hypothesis, two sources of heterogeneity may exist in the effects

that financial obstacles have on the probability of abandoning an innovation project. First,

4 According to Carpenter and Petersen (2002, p.54), “there are three reasons why high-tech investment is particularly likely
1o be affected by capital market imperfections. First, the returns to high-tech investment are skewed and highly uncertain, in part
becanse R&>D projects have a low probability of financial success. Second, substantial information asymmetries are likely to exist
between firms and potential investors. Because high-tech investments are difficnlt to evaluate and frequently embody new knowledge,
insiders will have much better information than outsiders about the prospects of the firm's investments. [...] Third, high-tech
investments often have limited collateral value R&>D investment, which is predominantly salary payments, has little salvage valne
in the event of failure. Furthermore, physical investments designed to embody R&D results are likely to be firm specific and therefore
have little collateral value.”

® This is due to the fact that innovation projects are much less well understood by outside observers, since past
experience or observed past realisations can offer little guidance in assessing the prospects of truly new projects;
rather it is likely that the entrepreneur undertaking the innovation project has, if not more knowledge, at least
a better perception of its likelihood of success.



the effects may be different depending on the stage of the lifecycle of the innovation project.
Second, facing internal or external barriers may affect the likelihood that an innovation

project fails with a different degree or intensity.

Regarding the differences on the stage of the lifecycle of the innovation project, failure is
inherent to innovation projects and there are different stages where firms may consider it
convenient to abandon a project. The information available from PITEC allows us to
distinguish two stages, those of abandoning during the conceptual phase or once the project
has started.

Theoretical literature does not provide a clear prediction whether there are differences on
the effects of financial obstacles on the probability that a firm abandons a project at one
specific stage. Nevertheless, the characteristics of R&D and innovation projects suggest the
existence of possible differences. Firstly, R&D projects are characterised by the existence of
high sunk and fixed costs. Therefore, once firms have decided to begin an innovation project
it is less likely that they abandon it because of financial obstacles. Secondly, the asymmetric
information problem that affects obtaining external funds is more relevant in the concept
stage when it is more difficult to give indications of the quality of the innovation project.
Once the project has started, the returns are less uncertain and to obtain external funds will
probably require a lower risk premium than in the concept stage. Thirdly, firms mostly apply
for public subsidies for their R&D projects in the concept stage and, in the case of it not
being granted, may cause the abandonment of the project. Finally, some empirical analyses
have pointed out that financial constraints have a significant and positive impact on the
probability of stopping prematurely, seriously slowing down and not starting a project, but
not on the probability of abandoning a project (Mohnen et al., 2008). Departing from these
arguments, our hypothesis is that financial obstacles will impact on the likelihood of

abandoning a project in the concept stage but not once the project has started.

With respect to the effect of internal and external financial constraints, there may be
differences. Although facing financial barriers, external or internal, should increase the
probability of abandoning an innovation project, the effects of both types of financial
barriers on the likelihood of abandoning an innovation project may be different. In a model
of firm-level investment in R&D it is assumed that a firm faces a marginal cost of capital
schedule with an upward slope (David et al., 2000). This upward slope shows that when the
volume of R&D increases the firm will have to move from financing projects with internal
funds to resort to external sources where the cost of capital is higher. The literature on the
financing of R&D shows that the source of financing matters because of the specific
characteristics of R&D investment, the existence of information asymmetries and other

imperfections in capital markets (Mina et al., 2013).

This literature has also pointed out that the degree of credit constraints also depends on the
characteristics of firms and R&D projects and they affect high-tech sectors in particular
(Canepa and Stoneman, 2008). All these arguments suggest that to face external barriers may



have greater effects on the decision not to start or to abandon a project than the lack of
internal funds and that these effects are probably greater for riskier projects. In addition, one
of the sources of external funds is public subsidies that have their own criteria to select
approved projects and currently they finance high impact and risky projects that the firms
themselves would not have financed on their own (Takalo et al., 2013). Therefore, our
hypothesis is that the lack of access to external funding will be more positively associated
with the likelthood of abandoning an innovation project than when the main limitation is the

lack of funds within the firm or the group.

4. Database
4.1. The database

The data used is from PITEC. PITEC is the result of the collaboration between the Spanish
National Statistics Institute and COTEC foundation with the aim of providing data from the
CIS. The main advantage of CIS data is that it contains detailed information on innovation
behaviour at firm level. However, CIS data has several constraints. First, it does not offer
information on firms’ balance sheets, which would allow us to assess the effect of internal
or external finance on the behaviour of R&D investment. Second, financial constraints and
the innovation pattern at firm level present a dynamic nature where time may be a relevant
dimension. Finally, CIS dataset offers a cross section. PITEC overcomes this drawback by
offering panel data which covers the period 2003-2013.

Our dataset provides exhaustive information for a sample of Spanish firms over an eleven
year period. The sample used in the econometric estimations only includes potential
innovative firms in the manufacturing and service sectors. Furthermore, since 2010 PITEC
provides the setup year so we may take into consideration the firm’s age. Hence, PITEC is
the best database for observing the innovation activities of Spanish firms over time (Barge-
Gil, 2010). However, the primary data has two main drawbacks. First, ‘potential innovators’
might be underrepresented since CIS tends to have an overrepresentation of firms that carry
out innovative activities. Second, our indicators for lack of finance have a qualitative

dimension and are proxies of the existence of financial constraints®.

The procedure for filtering our sample is the following. First, we restrict our sample to firms
with at least 8 or 9 observations, hence, those that appear in 2005 or 2006 and remain active
until 2013. Second, we drop firms that have suffered a process of mergers. Third, to avoid a
problem of sample selection bias, we select firms that are potential innovators since they will
perceive financial constraints more directly. Following Savignac (2008), D’Este et al. (2012)
and Blanchard et al. (2012), we exclude firms that do not have the intention of innovating

since they will not perceive any financial constraint in relation to R&D activities. Hence, we

® However, recent studies (Hadlock and Pierce, 2010) have cast doubts on the validity of the Kaplan and
Zingales’s (1997) index of constraints to proxy for financial constraints.



do not take into account firms that do not innovate and do not declare that they face any

type of barriers. After empirical treatment, our sample contains 4,600 firms.
4.2 Dependent variables

We consider two groups of dependent variables. The first group captures whether potential
innovative firms perceive financial constraints. FCinternal captures the lack of funds within a
firm or group; FCexternal captures the lack of funds from sources outside a firm, and FC
captures the lack of funds regardless of the source. The survey asks what degree of
importance the financial funds had on the innovation activities and projects in the decision
of not innovating. These three dummy variables are equal to 1 in the case that the firm states
it perceives a high level of financial constraint and nil when the degree is medium, low or

null’.

The second group captures whether a firm abandons an innovation project. AB_conc_proj
indicates those firms that abandon a project, while .AB_conc and AAB_proc indicate when the
project is abandoned: during the initial period (AB_conc) or once the innovation project had
started (AB_prg)®. To be more precise, the questionnaire asks if: i) during the last three years,
any of the innovation activities or projects were abandoned during the initial period; i) during
the last three years, any of the innovation activities or projects were abandoned once the

activity or project was initiated.
4.3 Explanatory variables

The explanatory variables are the following. /24ge measures the firm age (in natural logs) as
the difference between the period of observation and the year of creation. /zS7ge measures
the number of employees (in natural logs). RD is a dummy variable that captures whether
the firm invests in R&D or 0 otherwise. Group is a dummy variable that takes a value equal
to 1 if the firm belongs to a group. Know and Market are dummy variables that indicate
whether the firm perceives a medium or high level of barriers related to knowledge or market
factors. /nPatents is the number of patents generated by a firm a year plus 1 (in natural logs).
Coop is a dummy variable controlling whether a firm cooperates with other agents.
InternatMarket takes a value equal to 1 in the case that the firm participates in international
markets. /zRDintensity is the R&D investment per employee in thousands of Euros (in natural
logs). /mKLsector indicates the real stock capital per worker intensity (in natural logs). The
source is the EUKLEMS database and we have information up to 2009. Between 2009 and

"There are certain limitations when measuring financial constraints and attempting to find the proper indicators
for carrying out empirical research at the firm level (Czarnitzki and Hottenrott, 2010; Salies, 2010). In this
papet, we adopt a direct approach based on the firms' own assessments from the information provided in the
CIS in the same way as the rest of the potential barriers (knowledge, market) used in the empirical analysis. This
is the only information regarding financial constraints provided by PITEC. Obtaining additional indicators,
such as cash flow or dividends, would require merging PITEC with other databases which would present
considerable difficulties because of the anonymity requirements.

8 The Spanish CIS questionnaire considers other alternatives related to the serious delay in the innovation
project, but it only appeared in 2004.



2012, we assume a growth rate of the stock of capital intensity equal to the last year (2008—
2009). FinlocReg, FinState, and FinEur are dummy variables equal to 1 if the firm receives a
financial support from a local/regional government, the State, or Europe. Finally, we also
include industry and time dummies to control differences in the probability of abandoning a

project and of suffering financial constraints across sectors and over time.
4.4. Descriptive analysis

Table 1 presents the distribution of observations according to whether firms abandon a
project or not and according to whether they perceive financial constraints. We observe that
23.57% of potential innovative firms state that they abandon an innovation project during
the concept and/or project stage. First, we must highlight that the percentage of firms
perceiving financial constraints is larger among the group of firms that abandon an
innovation project than those that do not abandon one. Second, differences appear when
distinguishing according to the stage: 57.03% of firms that abandon the project once the
project has started state they do not perceive any financial constraint, while this percentage
diminishes to 48.57% for firms that abandon the project during the concept stage. Third,
when comparing firms that abandon during the concept and project stage, the percentage of
firms abandoning during the project stage and that perceive external financial barriers is
significantly lower than the percentage of firms that abandon during the concept stage.
Hence, this preliminary descriptive would indicate a positive association between the
perception of financial barriers and the probability of abandoning a project, in particular

during the concept stage.
---- Insert Table 1 ----

Additionally, following Canepa and Stoneman (2008), we estimate the Pearson’s %* and the
likelihood-ratio (LLR) test which compare that the rows and columns in the two-way tables
are independent. The test statistics suggest that there are differences in the percentage of
firms perceiving financial constraints according to whether they abandon or not an

innovation project.

Table A-1 provides the overall means of the main variables used in our econometric analysis
and compares four groups of firms: (1) firms that do not abandon a project; (i) firms that
abandon a project during any stage; (iii) firms that abandon a project during the concept

stage; and (iv) firms that abandon a project once the project has started.

First, it is interesting to note that firms that abandon a project are, on average, older and
larger than those that do not abandon a project. RD and RDintensity are significantly higher
for those firms that abandon a project. In particular, firms that abandon during the project
stage demonstrate a higher average of R&D intensity. Second, a large percentage of firms
state that they perceive some type of knowledge or market barriers. However, this percentage

increases up to more than 90% for firms that abandon a project. Third, significant differences

10



appear when considering the proportion of firms belonging to a group, cooperating with
other firms and competing in international markets. In these categories, there are a larger
proportion of firms that abandon a project than those that do not abandon. Fourth, the
sectoral capital intensity per worker is larger for firms that do not abandon a project. Fifth,
firms that do not abandon receive less public support to finance innovation and among those
that abandon, firms that abandon during the concept stage receive more public funding.
Finally, regarding the number of patents, firms that abandon an innovation project show a

larger mean for patents.
-—- Insert Table 3 -

Table A-2 shows the correlations between our explanatory variables. All the correlations

show a low level of significance.
5. Econometric methodology

Our aim is to examine the determinants of Spanish firms abandoning innovation projects
between 2005 and 2013. In line with previous scholars (Savignac, 2008; Blanchard et al.,
2012), we consider that financial obstacles affect the probability of deterring innovation
projects. In others words, financial constraints significantly affect the likelihood that firms
abandon innovative activities. However, there may be an endogeneity problem since the
financial constraints and the abandoning of an innovation project may be affected by
common elements of unobservable heterogeneity (for instance the quality of the project).
Similar to Savignac (2008) and Blanchard et al. (2012), we employ a biprobit model composed

of two equations.9

FCyp =X'itf1+ Y ieoavi1 + &1ie Eq. [1]

ABANDONlt == X,i'tﬁz + ]/21R&Dint€nsityi,t_1 + VZZFCi,t + gzi,t Eq. [2]

&)~ {).[5.."1)

and where

o According to Savignac (2008), the probability of deterring innovative activities and the presence of financial
restrictions must be estimated simultaneously, since there is a strong endogeneity between innovative activities
and financial constraints. In other words, financial constraints significantly reduce the likelihood that firms
carry out innovative activities and, in counterpart, innovative firms enjoy a higher probability of generating ex-
ante internal resources in order to reduce financial restrictions in investment decisions. The bivariate probit
model takes the correlations between the likelihood of failure of an innovation project and the facing of
financial barriers into account. The bivariate probit estimation, where we assume normality of the error terms,
provides a correlation parameter that yields information about the co-variation of the error terms of the two
estimations.

11



The first equation measures the probability that a potentially innovative firm perceives
financial constraints. The second equation estimates the determinants of abandoning an

innovation project where the estimated value of the financial constraints is introduced.

The first step estimates three different equations according to the type of financial
constraints. FC, FCinternal and FCexternal are dummy variables which indicate that a firm
perceives financial constraints, internal financial constraints and external financial
constraints'’. The set of explanatory variables are the following:
1. Firm size: we consider that large firms are in a better position to overcome
financial obstacles. We expect that large firms face fewer obstacles than small
firms.

2. Tirm age: we consider young firms will suffer more financial constraints.

&

R&D: firms investing in R&D will often perceive more financial obstacles.
Group: we consider a firm belonging to a corporate group will overcome
financial barriers more easily in comparison to an independent firm.

5. Sectoral capital intensity: the sectoral capital intensity per worker in the sector
may affect to the financial need to invest and, in consequence, the perception of
financial restrictions.

6. Public funding: access to public funding may alleviate financial constraints. We
include three dummies identifying firms that have received local or regional,
state, or European funding.

7. Sectoral dummies: we consider that firms in some sectors may suffer higher
financial constraints due to higher sunk costs or competitiveness levels.

8. Time dummies: during expansion there are better facilities to gain access to

financial resources, while during a crisis financial resources decrease.

The second step is to estimate the probability that a firm abandons an innovation project.
We consider three dependent variables: i) a dummy variable when a firm abandons a project,
regardless of the stage (AB_conc_prygy); ii) a dummy variable which takes a value equal to 1
when the firm abandons a project during the concept stage (AB_conc); iii) and a dummy
variable which takes a value equal to 1 when the project is abandoned once the project has
started (AB_prg)). Those three variables will depend on the following explanatory variables:
1. Financial constraints (internal, external or both): we consider that they will increase
the likelihood of abandoning an innovation project.
2. Knowledge and Market barriers: given previous literature, we also introduce both

barriers since they may also cause a firm to abandon a project.

10 There is wide-ranging discussion in the literature regarding the determinants of the financial constraints.
Recently, Hadlock and Pierce (2010) analyse different financial measures to explain financial constraints. Their
results suggest that financial constraints may be teasonably better approximated based on firm age and firm
size than with respect to other more complex financial indexes such as Kaplan and Zingales (1997) or Whited
and Wu (2006). Their results deal with the fact that young and small firms suffer from “liability of newness”
due to the fact that entrants who are characterised by small sizes suffer from lower survival likelihood. This
results in them suffering larger financial market failures.

12



3. Firm age: we consider that young firms will have less experience and they may
abandon a project before its completion.

4. Firm size: similarly, small firms may have more problems in continuing with
innovation projects. However, large firms usually have a larger portfolio of
innovations. Hence, large firms may state more often that they have abandoned a
project.

5. Patents: This variable introduces the concept of innovative capability. In line with
previous literature (Hottenrott and Peters, 2012), there may be an interaction
between a firm’s innovative capability and the sensitiveness to perceive financial
bartiers."

6. Cooperation: firms participating in a project through cooperation may be doing so
because the projects are riskier. Consequently, this variable is expected to affect
positively the probability of abandoning an innovation project.

7. International markets: firms in international markets are engaged in more intense
competition; hence, it is likely that they will carry out more innovation projects.

8. R&D intensity: Potentially innovative firms with higher R&D intensity will be more
probable to engage in riskier projects and, consequently, their probability of
abandonment may be higher.

9. Sectoral dummies: we consider that firms in some sectors may engage in riskier
projects due to the nature of their activities.

10. Time dummies: we include time dummies to control the effect of expansions and

crisis on the probability of abandoning innovation projects.

Additionally, we must mention that CIS datasets present a potential endogeneity. Firms may
be more likely to indicate ‘some’ lack of finance the more innovation projects they conduct
and thus the amount they invest in R&D. To solve this situation, the estimation methods
usually use instrumental variables (Czarnitzki and Hottenrott, 2009). Similarly to
Efthyvoloulou and Vahter (2015), we estimate a dynamic equation of the determinants of
the R&D intensity depending on the firm age, firm size, group, R&D, cooperation, sectoral
R&D intensity, sectoral and time dummies. With this procedure, first, the estimated error
terms are introduced in Equations [1] and [2] and, second, the predicted value of the R&D

intensity is introduced in Equation [2].

Finally, following Rabe-Hesketh and Skrondal (2013), we apply a refined version of
Wooldridge’s (2005) model to estimate all the equations. Hence, we add the lagged dependent
variable and its initial value, and the within-means of the explanatory variables based on all
periods but excluding the first. The time-average of the explanatory variables allow us control
for a correlation between the individual specific effects and the time-varying variables

1 A recursive drawback in these empirical studies is that information about the number of projects that a firm
has is unavailable. We correct for this by introducing the number of patents that a firm has. Our results show
that those firms with more patents have a greater probability of abandoning R&D projects. The effect of the
number of patents is particularly high for firms in the low-tech manufacturing firms and non-KIS services.
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6. Results

Table 2 presents the analysis of the effect of financial constraints and other control variables

on the probability of abandoning a project.

With respect to the determinants affecting the probability of suffering financial constraints,
the main results are the following. First, a clear persistence of financial constraints appears
since the lagged value of the dependent variable shows a positive and significant impact.
Also, its initial value shows a positive and significant impact. Hence, firms are persistently
feeling financial constraints controlling for other variables. Second, some of our control
variables, such as firm age, firm size, the R&D activity and the sectoral capital intensity, do
not exhibit a significant impact on the probability of perceiving financial restrictions.
Controlling for the potential endogeneity, our results do not confirm previous evidence. For
instance, Savignac (2008) finds that the probability of financing constraints decreases with
firm size and depends on the firms' ex-ante financing structure while Blanchard et al. (2012)
assert that firms investing in R&D will be more likely to face obstacles. However, the time-
average of belonging to a group affects diminishes the probability of perceiving external
financial constraints. Our results would be consistent with Tiwari et al. (2008) and Galia et
al. (2012). Their evidence indicates that firms belonging to a group may obtain financial
support for their R&D activities more easily when they belong inside a group of firms. If we
turn to the public financial variables, one interesting finding is that the sign of the access to
State public funds is the opposite of the corresponding time-averaged variable. In particular,
firms that have access to State public funds show a lower probability of perceiving external
financial constraints. However, the time-average values of the access to State funds shows a
positive and significant impact on the probability of perceiving financial constraints
regardless of the financial source. The interpretation of this finding is that the access to
previous State public funds decreases the perception of financial barriers; however, in the
long-run, firms which are accessing more to State public funds have a larger probability to
perceive financial constraints. Finally, the time-average of the access to the European funds

also shows a positive impact on the probability of perceiving financial funds.
--— Insert Table 2 ----

Concerning the determinants affecting the probability of abandoning a project, our findings
are the following. Table 2 presents the estimation of the determinants of abandoning an
innovation project (Equations (1 to (3)), secondly the probability of abandoning a project
during the concept stage (Equations (4) to (6)), and finally the probability of abandoning
once the project has started (Equations (7) to (9)). Each equation will consider our three
types of financial constraints, FC, FCinternal and FCexternal.

First, in line with Mohnen et al. (2008) financial constraints in general increase the probability
of abandoning a project. However, the distinction with the stage of abandonment seems
important given that financial constraints are only significant to abandoning the project

during the concept stage, while only the external financial constraints shows a positive
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significant impact on the probability of abandoning a project once it has started. One likely
explanation may be related to the existence of the high sunk costs of R&D activities. Once
a firm carries out R&D activities, other factors may be more important for abandoning a
project. Finally, there seems that the effect of external financial restrictions is much more

important on the probability of abandoning an R&D project.

Second, our results show that those firms that abandon an innovation project the previous
year show a positive impact on the future. Hence, a certain persistence of abandoning a

project appears among potential innovative firms.

Third, regarding other barriers related to knowledge and market, they increase the probability
of abandoning a project. However, the results are only significant for firms that state the
abandonment of a project during the concept stage. This result may indicate the fact that the
probability of abandonment not only depends during the initial period on financial
constraints but also on other barriers, where the viability and the technical difficulties may

also be important.

Forth, with respect to firm age we observe that the impact is not significant. This result may
be due to the fact that young firms assume more risks through lack of experience, while older
firms will have more experience but also a larger number of R&D projects. Hence, firm age

may not show a clear pattern.

Fifth, one interesting finding is that the sign of the lagged firm size is opposite to the
corresponding time-averaged variable. The interpretation of this finding is that increasing the
number of employees during the previous year may increase the probability of abandoning a
project; however, in the long run, firms with larger firm size have a lower probability of
abandoning an innovation project. According with Canepa and Stoneman (2008, p. 720) the
positive relationship between firm size and the probability of abandoning an innovation
project “may reflect the fact that larger firms on average have higher levels of R&D spending
and broader production programmes, and thus may have a greater likelihood of engaging in

risky projects; as a result they may be more likely to terminate projects”.

However, the fact that average value of firm size shows a negative impact may also be related
to the greater number of tools that large firms may have. The complex and uncertain nature
of the innovation projects causes the need to screen them. There are many techniques to
evaluate and choose project portfolios (Archer and Ghasemzadeh, 1999). The complexity of
these tools may cause that some firms are not able to treat correctly the risk and uncertainty.
Hence, small firms may show a larger propensity to fail innovation projects because they do
not have access to these tools and, consequently, they have less capacity to screen those
projects. For instance Love et al. (2005) point out for the case of the I'T projects that “the
lack of risk identification and management is a major contributing factor to project failure —
especially for SMEs “frequently suffer from limited IT competencies and poor
understanding of I'T capabilities and the risks involved. Finally, the higher failure propensity
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of small firms may be explained by the lower capacity of small and young firms to appropriate
the investment in innovation projects. Our results may show both realities: larger firms have
a larger portfolio of innovation projects, but also larger resources to be devoted to assess

and screen innovation projects.

Furthermore, the lagged number of patents shows a non-significant impact. However, the
time-averaged value shows a significant positive impact, with the exception of the
abandonment once the project has started. Hence, those firms that show a larger capacity to
formally protect their knowledge have a greater propensity to abandon a project. This
suggests that these firms have a larger number of projects and, as a consequence, the

probability of having abandoned at least one project is also larger.

With respect to the R&D cooperation, we observe also an opposite sign between the lagged
variable and the time-average value. Our results indicate that the lagged cooperation in R&D
shows a positive and significant impact on the likelihood of abandoning a project. However,
the coefficient of the R&D cooperation is larger when we estimate the probability of
abandoning during the concept stage than the probability of abandoning a project once it
has started. This result must be interpreted carefully since this variable may indicate that
firms that start risky projects will cooperate more frequently. Evidence along this line can be
found in Lhuillery and Pfister (2009). Those authors observe that firms which are
collaborating are more likely to delay or stop an innovation project because of difficulties
encountered in their R&D partnerships. Furthermore, their results show that firms
collaborating with their suppliers also face a higher risk of cooperation failures. However,
the fact that the time-averaged value shows a significant negative impact on the probability
of abandoning may point out that those firms that constantly cooperate are able to reduce
the probability of abandoning. The reason may be that firms which are able to establish
enduring R&D cooperation with other partners may mitigate the risks and enlarge their

capacity to develop innovation projects.

With reference to international competition, the coefficient shows a positive impact on the
probability of abandonment. One potential explanation of result is that international
competition obliges firms to be more competitive by investing in R&D projects. While in
the long-run R&D projects may increase price-cost margins, in the short-run firms have to
survive the current international competition and, consequently, they may be more prone to
abandon an innovation project. Another explanation may be the fact that internationalized
firms may be more able to screen the viability of innovation projects and hence they will be
more prone to abandoning. However, the impact is not significant when we distinguish by
stage. Furthermore, its time-average value does not show a significant impact. Hence, this

may indicate that this negative impact would only have an effect in the short-run.
Finally, the lagged investment in R&D has a positive and significant effect on the likelihood

of abandoning a project only once the project has started, while its time-average shows a

positive impact regardless the stage. Hence, those firms that show a larger average R&D
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investment during the period show a larger probability of abandoning a project regardless
the project. Hence, our results may be related to the fact that those firms with higher capacity
to invest constantly in R&D activities may have more capacity to carry out new and different
projects during the initial stage and, consequently, the probability that they will abandon any

given project will also increase.

Robustness checks

As a robustness check, first we analyse the impact of including non-potential innovators in
our estimations. In that sense, we are including firms that they did not declare they innovate
and they did not face any innovation obstacle. Table 3 shows the results of our main variables
which have been estimated similarly to those in Table 2. We observe that there are not
significant differences regarding the impact of the financial constraints on the likelihood of

abandoning an innovation project.
---- Insert Table 3 ----

Furthermore, previous literature has mentioned the possibility that their results suffer a
“survivorship bias” (Mohnen et al., 2008; Landry et al., 2008), since they are not able to
“control for firms that did not survive after the failure of an innovation project”. In that
sense, our results may suffer the same bias since we have all those firms that survived until
2013. However, a few firms are excluded because we are not able to observe them. According

with our data, around 4% of firms are not observed at the end of the period.
-—-- Insert Table 4 ----

Table 4 shows the results for the whole database including non-potential firms regardless of
how they are observed at the end of the period. Our results do not show significant
differences on the behaviour of the impact of the financial constraints on both cases. Hence,

we may confirm our results.

Hence, our robustness checks confirm the existence of a negative impact of the perception

of financial constraints on the probability of abandoning.

7. Concluding remarks

The aim of this paper is to analyse the effects of financial barriers on the failure of innovation
projects. Although the conceptualisation of failures of innovation projects has received less
attention in literature and the specific evidence on their determinants is scarce, empirical
findings tend to point out that facing financial barriers increases the likelihood of failure of

innovation projects (Mohnen et al., 2008). Our interest is to contribute to the existing
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literature by analysing the different effect of internal and external financial barriers on the

probability of abandonment during the initial stage of concept and during its development.

The sensitivity of our proxies of financial constraints on the probability of abandonment
indicates the necessity to increase the mechanisms that define firms in order to diminish
information asymmetries. The existence of higher financial constraints in innovating firms
justifies public intervention (Schneider and Veugelers, 2010). Governments should create
new mechanisms to promote the access to external funds for R&D projects. We must take
into account that banks usually do not have tools to properly measure the risk of innovation
projects. However, other variables explain the probability of abandoning a project. In line
with previous findings (see Hottenrott and Peters, 2012), money is not the only factor that
affects abandoning a project; variables such as the innovative capacity of the firm are also

crucial.

Our results may complement previous literature since we are disentangling whether different
sources of funds may exert a significantly increased probability of abandoning a project

taking into consideration the stage of the project.

We must mention two different drawbacks. First, our proxies for barriers are of subjective
nature, being based on the personal appreciation of the respondents. However, we consider
a firm suffering from barriers when the respondent states a medium-high level barrier.
Second, we ignore the amount of projects that are abandoned. Hence, a firm that abandons
one innovation project is considered identical to a firm that abandons three different
projects. However, variables such as belonging to a group of firms, firm size and firm age

may capture a firm’s capacity to carry on innovation projects.

The difficulties for firms to accede to financial funds for their R&D projects are increased
by market failures. Hence, governments enact a series of actions to reduce the financial
restrictions. Some of these public actions (venture capital funds, loans and public grants)
involve the provision of financial instruments and public aid to facilitate access to public
resources, while others strengthen structures that facilitate R&D cooperation and knowledge
transfer (technological transfer, R&D grants cooperation, universities). Public actions have
different impacts on industries and firms. For instance, small firms and KIS services tend to
benefit more from the actions related to the reinforcement of structures, such as the creation

of scientific parks, which generates an innovative atmosphere and encourages R&D.

Finally, we should remark that the abandonment of an innovation project does not imply a
failure. In fact, the lack of financial resources which negatively affect the probability to carry
on an innovation project may have positive effects on the future firm’s survival likelihood
by guaranteeing its financial equilibrium and choosing more efficient projects. Furthermore,
our results highlight the complexity of the innovation activity (Mazzucatto, 2013). The fact
that other innovation obstacles may impact on the abandonment of a project during the

concept stage may reinforce this idea. Hence, our results may cast some doubts in that not
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only financial constraints may decrease the failure of innovation projects, while the access to

technical knowledge and the market access may benefit the success of innovation projects.
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Table 1.
Number of observations. Distribution of observations according with the FC and whether they abandon or not

a project. 2005-2013.

Financial constraints (%)
Internal No
Number of and financial
Firms that... observations % Internal External external constraints
Do not abandon 30,585 76.43% 9,28 773 23,03 59,96
Abandon only during the concept stage 3,381 8.44% 11,09 11,33 29,02 48,57
Abandon only during the project stage 2,360 5.90% 9,28 8,31 25,38 57,03
Abandon during concept & project 3,689 9.22% 12,01 10,44 24,97 52,59

Pearson y> = 243.8 Pr = 0.000
LRy? =2383  Pr=0.000

Source: PITEC database.

22



Table 2.

Recursive bivariate probit of the probability of abandoning a project and the probability to suffer financial constraints

During the concept and the project

During the concept

During the project

FC FCinternal FCexternal FC FCinternal FCexternal FC FCinternal FCexternal
AB_conc_proje1 1.520%%% 1.521 k% 1.5271 %k
(0.0213) (0.0213) (0.0213)
L.AB_conc1 1.685%** 1.687%+* 1.687+kk
(0.0233) (0.0233) (0.0233)
L.AB_proj 1 1.559%% 1.558%+% 1.559%%*
(0.0246) (0.0246) (0.02406)
FC 0.106%** 0.130%%* 0.0512
(0.0335) (0.0358) (0.0367)
FCinternal 0.0711%* 0.106%** 0.0139
(0.0347) (0.0369) (0.0375)
FCexternal 0.0918*** 0.0906** 0.0699*
(0.0347) (0.0368) (0.0380)
Know 1 0.106** 0.114%* 0.114%* 0.226%** 0.237%%* 0.237%%% -0.0249 -0.0182 -0.0159
(0.0534) (0.0532) (0.0533) (0.0610) (0.0609) (0.0609) (0.0595) (0.0593) (0.0594)
Market 1 0.158%* 0.160%+* 0.163%%* 0.208%k* 0.21 1%k 0.214%+* 0.0830 0.0842 0.0887
(0.0515) (0.0514) (0.0515) (0.0590) (0.0589) (0.0590) (0.0573) (0.0573) (0.0574)
InAge 1 0.0117 0.0120 0.0013 0.0321 0.0312 0.0241 0.0112 0.00987 0.00353
(0.138) (0.138) (0.138) (0.149) (0.149) (0.149) (0.154) (0.154) (0.154)
InSize c1 0.232%% 0.232%% 0.233%kF 0.148%k* 0.148%k* 0.149%k* 0.239%¢x 0.238%+* 0.241%+*
(0.0502) (0.0502) (0.0502) (0.0549) (0.0548) (0.0549) (0.0564) (0.0564) (0.0564)
InPatents .1 0.0289 0.0283 0.0259 -0.00713 -0.00815 -0.00976 0.0482 0.0477 0.0445
(0.0296) (0.0296) (0.0296) (0.0324) (0.0324) (0.0324) (0.0329) (0.0328) (0.0329)
Coop 1 0.143%% 0.144%% 0.1445% 0.215%+* 0.216%** 0.216%+* 0.0640* 0.0649* 0.0650*
(0.0353) (0.0353) (0.0354) (0.0378) (0.0378) (0.0378) (0.0385) (0.0385) (0.0386)
InternatMarket «.1 0.103* 0.101* 0.100* 0.0290 0.0270 0.0273 0.0880 0.0878 0.0854
(0.0547) (0.0547) (0.0547) (0.0610) (0.0610) (0.0610) 0.0611) 0.0611) (0.0611)
InRDintensity 1 -0.0024 -0.0024 -0.0024 -0.0010 -0.0010 -0.0010 0.0067*+* 0.0067** 0.0066**
(0.0025) (0.0025) (0.0025) (0.0029) (0.0029) (0.0029) (0.0030) (0.0030) (0.0030)
Initial values
AB_conc_proj_1 0.333%+* 0.334%+* 0.335%%*
(0.0211) (0.0211) (0.0211)
AB_concept_1 0.364%+* 0.364%+* 0.365%+*
(0.0250) (0.0250) (0.0250)
AB_project_1 0.406%+* 0.406%+* 0.408***
(0.0255) (0.0255) (0.0255)
FC_1 -0.0054 0.0094 -0.0110
(0.0238) (0.0259) (0.0263)
FC_internal_1 -0.0275 -0.00634 -0.0287
(0.0260) (0.0282) (0.02806)
FC_external 1 0.0211 0.0297 0.0101
(0.02406) (0.0269) (0.0271)
Time-average variables
Know_RHS 0.0085 0.0179 0.0039 -0.141* -0.134 -0.140* 0.222%%% 0.228%+* 0.213%*
(0.0758) (0.0757) (0.0755) (0.0828) (0.0827) (0.0825) (0.0861) (0.0860) (0.0859)
Market_ RHS 0.0361 0.0359 0.0368 0.0560 0.0561 0.0568 0.0061 0.0066 0.0039
(0.0730) (0.0729) (0.0730) (0.0822) (0.0821) (0.0822) (0.0804) (0.0803) (0.0805)
InAge_RHS 0.0009 -0.0009 0.0122 -0.0132 -0.0135 -0.0049 -0.0197 -0.0197 -0.0108
(0.135) (0.134) (0.135) (0.1406) (0.1406) (0.1406) (0.150) (0.150) (0.150)
InPatents_ RHS 0.0967** 0.0960** 0.0985%* 0.137%+* 0.137%+* 0.137%+* 0.0361 0.0351 0.0392
(0.0383) (0.0384) (0.0383) (0.0417) (0.0417) (0.0417) (0.0417) (0.0417) (0.0418)
InSize_ RHS ~ -0.244*%¢ -0.24 748 -0.245%%¢ -0.131+¢ -0.134** -0.134%¢ -0.258%k¢ -0.26100% -0.259k¢
(0.0510) (0.0510) (0.0510) (0.0558) (0.0558) (0.0558) (0.0573) (0.0573) (0.0573)
Coop_RHS  -0.296%** -0.297#k% -0.295%kk -0.203%8¢ -0.205%¢¢ -0.202%6% -0.293%8% -0.294#% -0.293%k¢
(0.0480) (0.0479) (0.0480) (0.0517) (0.05106) (0.0517) (0.0523) (0.0522) (0.0523)
InternatMarket _RHS -0.0812 -0.0786 -0.0790 -0.0262 -0.0228 -0.0247 -0.0678 -0.0668 -0.0657
(0.0642) (0.0643) (0.0642) 0.0717) (0.0717) 0.0717) 0.0714) (0.0714) 0.0714)
InRDintensity_RHS  0.0726*** 0.0727%%* 0.0722%%* 0.0517%F%  0.0518%+* 0.0513%+* 0.0657*+* 0.0657*+* 0.0654*+*
(0.0037) (0.0037) (0.0037) (0.0041) (0.0041) (0.0041) (0.0042) (0.0042) (0.0042)
Constant -1.91 8%k -1.883#k* -1.9271 %k -2.289%kx -2.2062%8% S2.27 40 -2.093%k% -2.062%F% -2.119%0k
(0.113) (0.113) (0.113) (0.131) (0.130) (0.130) (0.130) (0.130) (0.130)
FC FC_internal FC_external FC FC_internal FC_external FC FC_internal FC_external
FCuy 1.798%+k 1.798%%% 1.798%kx
(0.0187) (0.0187) 0.0187)
FC_internal ¢q 1.824k% 1.824%% 1.824k%
(0.0194) 0.0194) (0.0194)
FC_external ¢1 1.767++* 1.767+%+* 1,767
(0.0192) (0.0192) (0.0192)
InAge 1 -0.0790 -0.115 0.0592 -0.0782 -0.114 0.0596 -0.0795 -0.115 0.0595
(0.129) (0.132) (0.131) (0.129) (0.132) (0.131) (0.129) (0.132) (0.131)
InSize c1 -0.0091 0.0034 -0.0411 -0.0097 0.0019 -0.0414 -0.0091 0.0033 -0.0414
(0.0457) (0.0463) (0.0463) (0.0457) (0.0463) (0.0462) (0.0457) (0.0463) (0.0462)
RD 1 0.0024 0.0130 -0.0005 0.0074 0.0234 0.0019 -0.0013 0.0090 0.0008
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Group t1
InKTLsector
FinLocReg«
FinState «
FinEur.

Initial values
FC_1

FC_internal_1
FC_external_1
Time-average variables
InAge_RHS
InSize_ RHS
RD_RHS
GROUP_RHS
InKLsector_ RHS
FinLocReg _RHS
FinState _RHS
FinEur _RHS

Constant
p

XZ

Prob (x?)

Observations

0.0377)
-0.0419
(0.0595)
-0.104
(0.105)
0.0382
(0.0332)
-0.0463
(0.0338)
-0.0496
(0.0690)

0,364
(0.0196)

0.0894
(0.125)
-0.0354
(0.0465)
0.0611
(0.0531)
-0.0905
(0.0646)
-0.0353
(0.0869)
0.0252
(0.0490)
0.121%*
(0.0509)
0.172*
(0.0956)
-0.876#
(0.152)
0.0249
(0.0241)
19567.10
(0.000)

(0.0385)
-0.0513
(0.0604)
0.0199
(0.108)
0.0359
(0.0338)
-0.0214
(0.0342)
-0.0601
(0.0683)

0,364
(0.0213)

0.117
(0.128)
-0.0491
(0.0472)
-0.0192
(0.0542)
-0.0889
(0.0655)
0.0124
(0.0864)
0.0315
(0.0501)
0.105%
(0.0518)
0.135
(0.0942)
~1.082%5
(0.156)
0.0395
(0.0245)
19004.05
(0.000)

(0.0383)
-0.0068
(0.0605)
-0.0463

(0.108)
-0.0066
(0.0336)
(0.0343)
-0.0356
(0.0687)

0,352k
(0.0206)

-0.0560
(0.127)
-0.0163
(0.0472)
0.0763
(0.0542)
-0.1607*
(0.0654)
-0.0569
(0.0881)
0.0426
(0.0492)
0.199%+
(0.0511)
0.208%*
(0.0955)
-0.921%5x
(0.156)
0.0114
(0.0244)
18264.58
(0.000)

(0.0366)
-0.0415
(0.0596)
-0.104
(0.105)
0.0384
0.0332)
-0.0460
(0.0338)
-0.0496
(0.0690)

0.364%%%
(0.0196)

0.0886
(0.125)
-0.0347
(0.0465)
0.0559
(0.0523)
-0.0908
(0.0646)
-0.0347
(0.0869)
0.0248
(0.0490)
0.120%
(0.0508)
0.173*
(0.0956)
0877
(0.153)
0.0152
(0.0258)
19998.59
(0.000)

(0.0374)
-0.0499
(0.0605)
0.0207
(0.108)
0.0368
(0.0339)
-0.0211
(0.0342)
-0.0597
(0.0682)

0.364%%%
0.0213)

0.115
(0.128)
-0.0475

(0.0472)
-0.0297
(0.0533)
-0.0899
(0.0656)
0.0137
(0.0865)
0.0297
(0.0502)
0.103%*
(0.0518)
0.137
(0.0942)
1,084
(0.156)
0.0105
(0.0262)
19358.98
(0.000)
30,480

0.0372)
-0.0066
(0.0605)
-0.0462
0.107)
-0.0065
0.0337)
(0.0343)
-0.0355
(0.0687)

0,352
(0.0206)

-0.0564
0.127)
-0.0160
(0.0471)
0.0737
(0.0533)
-0.1607*
(0.0654)
-0.0567
(0.0881)
0.0423
(0.0492)
0.198#
(0.0511)
0.208%*
(0.0955)
-0.921 %5
(0.156)
0.0062
(0.0257)
18670.76
(0.000)

(0.0370)
-0.0425
(0.0595)
-0.106
(0.105)
0.0388
0.0332)
-0.0462
(0.0338)
-0.0494
(0.0689)

0,364+
(0.0196)

0.0897
(0.126)
-0.0354
(0.0465)
0.0650
(0.0527)
-0.0904
(0.0645)
-0.0357
(0.0868)
0.0250
(0.0489)
0.122%*
(0.0508)
0.173%
(0.0956)
0,874
0.152)
005517
(0.0264)
17885.19
(0.000)

(0.0378)
-0.0520
(0.0604)
0.0179
(0.108)
0.0367
(0.0338)
-0.0211
(0.0341)
-0.0603
(0.0683)

0.364%%%
(0.0213)

0.117
(0.128)
-0.0491

(0.0472)
-0.0154
(0.0537)
-0.0888
(0.0655)
0.0126
(0.0865)
0.0310
(0.0501)
0.106%*
0.0517)
0.137
(0.0942)

(0.156)
(0.0268)

17253.93
(0.000)

-1.080%**

0.0768***

(0.0376)
-0.0065
(0.0605)
-0.0464

(0.108)
-0.0063
(0.0336)
(0.0343)
-0.0352
(0.0687)

0,352k
(0.0206)

-0.0563
0.127)
-0.0160
(0.0471)
0.0749
(0.0536)
-0.160%*
(0.0654)
-0.0567
(0.0881)
0.0422
(0.0492)
0.198#*
(0.0511)
0.208%
(0.0955)
-0.921%%x
(0.156)
0.0103
(0.0267)
16640.23
(0.000)

Estimations control for time and sector dummies
Robust standard errors in parentheses

% p<0,01, # p<0.05, * p<0.1
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Table 3. Recursive bivariate probit of the probability of abandoning a project and the probability to suffer financial
constraints for potential and non-potential firms.

Probability of abandoning an innovation project

During the concept and the project During the concept During the project
FC FCinternal FCexternal FC FCinternal FCexternal FC FCinternal FCexternal
AB_conc_proj 1 1.522%%% 1.523%%k 1.523%*%
0.0212) (0.0212) (0.0212)
AB_concept ¢1 1.687+%* 1.688#* 1.689k*
(0.0232) (0.0232) (0.0232)
AB_project 1 1.560%+* 1.559%¢ 1.560%%*
(0.0244) (0.0244) (0.0244)
FC. 0.114%%x 0.137#k* 0.0559
(0.0332) (0.0356) (0.0363)
FC_internal ¢ 0.0767*+* 0.112%%F 0.0192
(0.0344) (0.0366) (0.0371)
FC_external ¢ 0.0935%** 0.0916** 0.0655*
(0.0345) (0.0367) (0.0378)
Initial values
AB_conc_proj_1 0.326%+* 0.327#%* 0.327%%*
(0.0209) (0.0209) (0.0209)
AB_concept_1 0.358FF*  ().358%** 0.359%+*
(0.0249) (0.0249) (0.0249)
AB_project_1 0.399%+* 0.399%¢* 0.407%+*
(0.0252) (0.0252) (0.0253)
FC_1 -0.0106 0.00602 -0.0137
(0.0236) (0.0258) (0.0260)
FC_internal_1 -0.0321 -0.0103 -0.0336
(0.0258) (0.0281) (0.0284)
FC_external_1 0.0178 0.0279 0.0108
(0.0244) (0.0267) (0.0268)
P 0.0220 0.0393 0.0098 0.0149 0.0118 0.0066 0.0534 0.0763 0.0113
(0.0238) (0.0243) (0.0242) (0.0256) (0.0260) (0.0256) (0.0261)*% ¥+ (0.0265)*** (0.02606)
12 20026.34 19413.76 18667.54  20470.63  19779.91 19081.05 18258.40 17577.09 16961.08
Prob (32 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 31,260

Estimations control for time and sector dummies
Robust standard errors in parentheses
HRF p<0.01, ** p<0.05, * p<0.1
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Table 4. Robustness checks.
Recursive bivariate probit of the probability of abandoning a project and the probability to suffer financial constraints
for the whole database.

Probability of abandoning an innovation project

During the concept and the project During the concept During the project
FC FCinternal FCexternal FC FCinternal FCexternal FC FCinternal FCexternal

AB_conc_projer 15109 1.520%% 1.520%%+
(0.0209)  (0.0209) (0.0209)

AB_concept 1 1.682FF* 1.684%%* 1.684%%*
(0.0228) (0.0228) (0.0228)
AB_project 1 1.560%+* 1.560%%* 1.560%#*
(0.0241) (0.0241) (0.0242)
FC: 0.107%%* 0.125%** 0.0530
(0.0328) (0.0350) (0.0360)
FC_internal 0.0658* 0.0937%kk 0.0161
(0.0340) (0.0361) (0.0368)
FC_external ¢ 0.0920¢* 0.0946%k* 0.0760%*
(0.0338) (0.0359) (0.0370)
Initial values
AB_conc_proj_1  0.333%+* 0.334%kx 0.335%+*
0.0207)  (0.0207) 0.0207)
AB_concept_1 0.366%** 0.366%** 0.367%%*
0.0245)  (0.0245) (0.0245)
AB_project_1 0.403%%* 0.404%k* 0.405%+*
0.0251)  (0.0250) (0.0251)
FC_1 -0.0026 0.0105 -0.0099
(0.0233) (0.0254) (0.0258)
FC_internal_1 -0.0250 -0.0014 -0.0303
(0.0254) (0.0275) (0.0280)
FC_external_1 0.0225 0.0259 0.0127
(0.0241) 0.0263) (0.0265)
P 0.0335 0.0461 0.0072 0.0238 0.0223 0.0033 0.0576 0.0773 0.0022
0.0236)  (0.0241)*  (0.0238)  (0.0253)  (0.0257) 0.0251)  (0.0259)%  (0.0262%  (0.0261)
x> 20428.93 19881.48 19039.34  20891.89  20257.53 19514.24 18684.59 18046.90 17318.05
Prob (32) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 31,859

Estimations control for time and sector dummies
Robust standard errors in parentheses
% 5<0.01, % p<0.05, * p<0.1
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Table A-1.

Statistical descriptive. Mean and Standard deviations between brackets. 2005-2013

A) Firrms that abandon a project
Firms that B) ©) D) Wilks'
do not during any during the during the lambda F
abandon a phase phase of phase of (Prob>F)
project concept development (A) vs. (B)
AB_conc_proj - 1.00 1.00 1.00 -
(0.00) (0.00) (0.00)
AB_concept - 0.75 1.00 0.01 91620.82
0.43) (0.00) (0.49) (0.000)
AB_project - 0.04 0.52 1.00 54717.37
(0.48) (0.50) (0.00) (0.000)
FC 0.40 0.48 0.49 0.46 176.30
(0.49) (0.50) (0.50) (0.50) (0.000)
FC_internal 0.32 0.38 0.38 0.36 87.92
0.47) (0.48) (0.49) (0.48) (0.000)
FC_external 0.31 0.37 0.38 0.35 118.63
0.46) (0.48) 0.48) (0.48) (0.000)
Age 27.12 28.36 28.74 28.83 28.70
(19.51) (20.03) (20.19) (20.31) (0.000)
Size 161.28 22891 261.71 223.78 73.73
(534.54) (985.31) (1,123.20) (935.92) (0.000)
RD 0.66 0.83 0.92 0.81 1061.42
0.47) 0.37) 0.27) 0.39) (0.000)
Group 0.34 0.42 0.44 0.43 210.89
0.47) (0.49) (0.50) (0.49) (0.000)
Know 0.82 0.92 0.94 0.91 598.65
0.39) 0.27) 0.23) (0.28) (0.000)
Market 0.82 0.92 0.94 0.91 590.10
(0.39) 0.27) (0.23) (0.28) (0.000)
Coop 0.28 0.45 0.49 0.44 974.50
(0.45) (0.50) (0.50) (0.50) (0.000)
InternatMarket 0.71 0.83 0.85 0.83 510.38
(0.45) (0.38) (0.36) 0.37) (0.000)
RDintensity 7,196.94 10,805.42 12,007.25 11,189.39 72.63
(30,359.48) (49,940.24) (55,728.57) (60,638.87) (0.000))
KLsect 11.73 10.33 10.05 10.57 11.15
(37.95) (26.30) (23.08) (27.96) (0.000)
FinLocReg 0.21 0.28 0.30 0.26 186.62
0.41) (0.45) 0.46) 0.44) (0.000)
FinState 0.20 0.29 0.32 0.27 372.17
(0.40) (0.45) 0.47) (0.45) (0.000)
FinEur 0.04 0.08 0.09 0.07 192.76
(0.20) (0.26) 0.28) (0.25) (0.000)
Patents (+1) 1.44 2.18 2.40 2.29 87.71
6.17) (8.29) (9.46) (9.78) (0.000)
Observations 30,585 9,430 7,070 6,049

Source: PITEC database.
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Table A-2.

Spearman’s rank correlation.

(1) AB_conc_proj
(2) AB_concept
(3) AB_project
(4) FC

(5) FC_internal
(6) FC_external
(7) Age

(8) Size

9 RD

(10) Group

(11) KLsector
(12) Know

(13) Market

(14) Coop

(15) InternatMarket
(16) RDintensity
(17) FinLocReg
(18) FinState

(19) FinEur

(20) Patents

Q. & 6 @*» & © O & O 1 d) d12 d3 149 d5 d9 a7 d8 19 (20
1.000

0.834%  1.000

0.760%  0.479%  1.000

0.066* 0.070% 0.033*  1.000

0.047¢ 0,048 0.023* 0.837¢  1.000

0.054%  0.055¢ 0.023* 0.812% 0592  1.000

0.027%  0.031* 0.031% -0.090% -0.086* -0.076*  1.000

0.043%  0.058* 0.029% -0.068% -0.062* -0.072% 0201*  1.000

0.161%  0.222¢ 0.098% 0.022% -0.016* 0.025% 0.018* 0.064*  1.000

0.072%  0.080% 0.057% -0.138% -0.143* -0.126* 0.123* 0.196* 0.127%  1.000

0.017% -0.018% -0.010% -0.036* -0.030* -0.029% -0.016* 0.001* -0.063 0.040¢  1.000

0.121% 0.128% 0.082% 0.220¢ 0.183* 0.191% -0.019% -0.007% 0228% -0.020¢ -0.064* 1.000

0.121%  0.128% 0.080% 0.184* 0.157% 0.155% -0.024* -0.027* 0.201%* -0.019% -0.063* 0.583* 1.000

0.154%  0.170% 0.107% 0.023* 0006 0.017% 0021  0.094% 0290% 0.173* -0.003* 0.125% 0.101* 1.000

0.112%  0.113* 0.088% -0.006 -0.028% 0.004 0.127% 0.017% 0.197% 0.129% -0.083 0.111% 0.124* 0.091* 1.000

0.043%  0.051% 0.037% 0.017% -0.006* 0.023* -0.071* -0.004 0.146* 0.027% 0.004* 0.034* 0.030% 0.129% 0.006* 1.000

0.068% 0.084* 0.031% 0.039% 0.029% 0.025¢ -0.071% 0.004* 0301* 0016  -0.043* 0.121% 0.094% 0.291% 0.070% 0.138* 1.000

0.096% 0.111% 0.054% 0.021* 0.012% 0.021% -0.000¢ 0.081* 0315¢ 0.124™ -0.026* 0.111% 0.099% 0324* 0.109% 0.169% 0314* 1.000
0.069%  0.083* 0.033* 0.040¢ 0.031% 0.039% -0.036* 0.027¢ 0.135% -0.001 -0.027% 0.056* 0.044* 0.212% 0.042% 0.174* 0228* 0280* 1.000
0.047¢  0.054* 0.043* 0015 -0.019% -0.009% 0.032% 0.076* 0.055% 0052 -0.004 0.009* 0.009* 0.062* 0.041* 0.055% 0.051* 0.080* 0.055* 1.000

* signficant at 5%.

Source: PITEC database.

28



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

2006

CREAP2006-01

Matas, A. (GEAP); Raymond, J.LI. (GEAP)

"Economic development and changes in car ownership patterns”
(Juny 2006)

CREAP2006-02

Trillas, F. (IEB); Montolio, D. (IEB); Duch, N. (IEB)

"Productive efficiency and regulatory reform: The case of Vehicle Inspection Services"
(Setembre 2006)

CREAP2006-03

Bel, G. (PPRE-IREA); Fageda, X. (PPRE-IREA)

"Factors explaining local privatization: A meta-regression analysis"
(Octubre 2006)

CREAP2006-04

Fernandez-Villadangos, L. (PPRE-IREA)

"Are two-part tariffs efficient when consumers plan ahead?: An empirical study"
(Octubre 2006)

CREAP2006-05

Artis, M. (AQR-IREA); Ramos, R. (AQR-IREA); Surifiach, J. (AQR-IREA)
"Job losses, outsourcing and relocation: Empirical evidence using microdata"
(Octubre 2006)

CREAP2006-06

Alcafiiz, M. (RISC-IREA); Costa, A.; Guillén, M. (RISC-IREA); Luna, C.; Rovira, C.
"Calculation of the variance in surveys of the economic climate”

(Novembre 2006)

CREAP2006-07

Albalate, D. (PPRE-IREA)

"Lowering blood alcohol content levels to save lives: The European Experience”
(Desembre 2006)

CREAP2006-08

Garrido, A. (IEB); Arqué, P. (IEB)

“The choice of banking firm: Are the interest rate a significant criteria?”
(Desembre 2006)

CREAP2006-09

Segarra, A. (GRIT); Teruel-Carrizosa, M. (GRIT)

"Productivity growth and competition in spanish manufacturing firms:
What has happened in recent years?”

(Desembre 2006)

CREAP2006-10

Andonova, V.; Diaz-Serrano, Luis. (CREB)

"Political institutions and the development of telecommunications”
(Desembre 2006)

CREAP2006-11

Raymond, J.L.(GEAP); Roig, J.L.. (GEAP)

"Capital humano: un andlisis comparativo Catalunya-Espafia”
(Desembre 2006)

CREAP2006-12

Rodriguez, M.(CREB); Stoyanova, A. (CREB)

"Changes in the demand for private medical insurance following a shift in tax incentives”
(Desembre 2006)

CREAP2006-13

Royuela, V. (AQR-IREA); Lambiri, D.; Biagi, B.

"Economia urbana y calidad de vida. Una revision del estado del conocimiento en Espaiia”
(Desembre 2006)



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

CREAP2006-14

Camarero, M.; Carrion-i-Silvestre, J.LL. (AQR-IREA).; Tamarit, C.

"New evidence of the real interest rate parity for OECD countries using panel unit root tests with breaks”
(Desembre 2006)

CREAP2006-15

Karanassou, M.; Sala, H. (GEAP).;Snower , D. J.

"The macroeconomics of the labor market: Three fundamental views”
(Desembre 2006)

2007

XREAP2007-01

Castany, L (AQR-IREA); Lopez-Bazo, E. (AQR-IREA).;Moreno , R. (AQR-IREA)
"Decomposing differences in total factor productivity across firm size”

(Marg 2007)

XREAP2007-02

Raymond, J. LI. (GEAP); Roig, J. LI. (GEAP)

“Una propuesta de evaluacion de las externalidades de capital humano en la empresa”
(Abril 2007)

XREAP2007-03

Duran, J. M. (IEB); Esteller, A. (IEB)

“An empirical analysis of wealth taxation: Equity vs. Tax compliance”
(Juny 2007)

XREAP2007-04

Matas, A. (GEAP); Raymond, J.LI. (GEAP)

“Cross-section data, disequilibrium situations and estimated coefficients: evidence from car ownership demand”
(Juny 2007)

XREAP2007-05

Jofre-Montseny, J. (IEB); Solé-OlIé, A. (IEB)

“Tax differentials and agglomeration economies in intraregional firm location”
(Juny 2007)

XREAP2007-06

Alvarez-Albelo, C. (CREB); Hernandez-Martin, R.

“Explaining high economic growth in small tourism countries with a dynamic general equilibrium model”
(Juliol 2007)

XREAP2007-07

Duch, N. (IEB); Montolio, D. (IEB); Mediavilla, M.

“Evaluating the impact of public subsidies on a firm’s performance: a quasi-experimental approach”
(Juliol 2007)

XREAP2007-08

Segarra-Blasco, A. (GRIT)

“Innovation sources and productivity: a quantile regression analysis”
(Octubre 2007)

XREAP2007-09

Albalate, D. (PPRE-IREA)

“Shifting death to their Alternatives: The case of Toll Motorways”
(Octubre 2007)

XREAP2007-10

Segarra-Blasco, A. (GRIT); Garcia-Quevedo, J. (IEB); Teruel-Carrizosa, M. (GRIT)
“Barriers to innovation and public policy in catalonia”

(Novembre 2007)

XREAP2007-11

Bel, G. (PPRE-IREA); Foote, J.

“Comparison of recent toll road concession transactions in the United States and France”
(Novembre 2007)



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

XREAP2007-12

Segarra-Blasco, A. (GRIT);

“Innovation, R&D spillovers and productivity: the role of knowledge-intensive services”
(Novembre 2007)

XREAP2007-13

Bermudez Morata, LI. (RFA-IREA); Guillén Estany, M. (RFA-IREA), Solé Aurd, A. (RFA-IREA)
“Impacto de la inmigracion sobre la esperanza de vida en salud y en discapacidad de la poblacion espafiola”
(Novembre 2007)

XREAP2007-14

Calaeys, P. (AQR-IREA); Ramos, R. (AQR-IREA), Surifiach, J. (AQR-IREA)
“Fiscal sustainability across government tiers”

(Desembre 2007)

XREAP2007-15

Sanchez Hugalbe, A. (IEB)

“Influencia de la inmigracion en la eleccion escolar”
(Desembre 2007)

2008

XREAP2008-01

Duran Weitkamp, C. (GRIT); Martin Bofarull, M. (GRIT) ; Pablo Marti, F.
“Economic effects of road accessibility in the Pyrenees: User perspective”
(Gener 2008)

XREAP2008-02

Diaz-Serrano, L.; Stoyanova, A. P. (CREB)

“The Causal Relationship between Individual’s Choice Behavior and Self-Reported Satisfaction: the Case of Residential Mobility in the EU”
(Marg 2008)

XREAP2008-03

Matas, A. (GEAP); Raymond, J. L. (GEAP); Roig, J. L. (GEAP)
“Car ownership and access to jobs in Spain”

(Abril 2008)

XREAP2008-04

Bel, G. (PPRE-IREA) ; Fageda, X. (PPRE-IREA)

“Privatization and competition in the delivery of local services: An empirical examination of the dual market hypothesis”
(Abril 2008)

XREAP2008-05

Matas, A. (GEAP); Raymond, J. L. (GEAP); Roig, J. L. (GEAP)
“Job accessibility and employment probability”

(Maig 2008)

XREAP2008-06

Basher, S. A.; Carrion, J. LI. (AQR-IREA)

Deconstructing Shocks and Persistence in OECD Real Exchange Rates
(Juny 2008)

XREAP2008-07

Sanroma, E. (IEB); Ramos, R. (AQR-IREA); Simon, H.

Portabilidad del capital humano y asimilacion de los inmigrantes. Evidencia para Espafia
(Juliol 2008)

XREAP2008-08

Basher, S. A.; Carrion, J. LI. (AQR-IREA)

Price level convergence, purchasing power parity and multiple structural breaks: An application to US cities
(Juliol 2008)

XREAP2008-09

Bermudez, LI. (RFA-IREA)

A priori ratemaking using bivariate poisson regression models
(Juliol 2008)



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

XREAP2008-10

Solé-Ollé, A. (IEB), Hortas Rico, M. (IEB)

Does urban sprawl increase the costs of providing local public services? Evidence from Spanish municipalities
(Novembre 2008)

XREAP2008-11

Teruel-Carrizosa, M. (GRIT), Segarra-Blasco, A. (GRIT)
Immigration and Firm Growth: Evidence from Spanish cities
(Novembre 2008)

XREAP2008-12

Duch-Brown, N. (IEB), Garcia-Quevedo, J. (IEB), Montolio, D. (IEB)

Assessing the assignation of public subsidies: Do the experts choose the most efficient R&D projects?
(Novembre 2008)

XREAP2008-13

Bilotkach, V., Fageda, X. (PPRE-IREA), Flores-Fillol, R.
Scheduled service versus personal transportation: the role of distance
(Desembre 2008)

XREAP2008-14

Albalate, D. (PPRE-IREA), Gel, G. (PPRE-IREA)

Tourism and urban transport: Holding demand pressure under supply constraints
(Desembre 2008)

2009

XREAP2009-01

Calonge, S. (CREB); Tejada, O.

“A theoretical and practical study on linear reforms of dual taxes”
(Febrer 2009)

XREAP2009-02

Albalate, D. (PPRE-IREA); Fernandez-Villadangos, L. (PPRE-IREA)

“Exploring Determinants of Urban Motorcycle Accident Severity: The Case of Barcelona”
(Marg 2009)

XREAP2009-03

Borrell, J. R. (PPRE-IREA); Fernandez-Villadangos, L. (PPRE-IREA)
“Assessing excess profits from different entry regulations”

(Abril 2009)

XREAP2009-04

Sanroma, E. (IEB); Ramos, R. (AQR-IREA), Simon, H.

“Los salarios de los inmigrantes en el mercado de trabajo espafiol. ;Importa el origen del capital humano?”
(Abril 2009)

XREAP2009-05

Jiménez, J. L.; Perdiguero, J. (PPRE-IREA)

“(No)competition in the Spanish retailing gasoline market: a variance filter approach”
(Maig 2009)

XREAP2009-06

Alvarez-Albelo,C. D. (CREB), Manresa, A. (CREB), Pigem-Vigo, M. (CREB)
“International trade as the sole engine of growth for an economy”

(Juny 2009)

XREAP2009-07

Callejon, M. (PPRE-IREA), Ortin V, M.
“The Black Box of Business Dynamics”
(Setembre 2009)

XREAP2009-08

Lucena, A. (CREB)

“The antecedents and innovation consequences of organizational search: empirical evidence for Spain”
(Octubre 2009)



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

XREAP2009-09

Domenech Campmajo, L. (PPRE-IREA)
“Competition between TV Platforms”
(Octubre 2009)

XREAP2009-10

Solé-Auro, A. (RFA-IREA),Guillén, M. (RFA-IREA), Crimmins, E. M.

“Health care utilization among immigrants and native-born populations in 11 European countries. Results from the Survey of Health, Ageing and
Retirement in Europe”

(Octubre 2009)

XREAP2009-11

Segarra, A. (GRIT), Teruel, M. (GRIT)
“Small firms, growth and financial constraints”
(Octubre 2009)

XREAP2009-12

Matas, A. (GEAP), Raymond, J.LI. (GEAP), Ruiz, A. (GEAP)
“Traffic forecasts under uncertainty and capacity constraints”
(Novembre 2009)

XREAP2009-13

Sole-Oll¢, A. (IEB)

“Inter-regional redistribution through infrastructure investment: tactical or programmatic?”
(Novembre 2009)

XREAP2009-14

Del Barrio-Castro, T., Garcia-Quevedo, J. (IEB)

“The determinants of university patenting: Do incentives matter?”
(Novembre 2009)

XREAP2009-15

Ramos, R. (AQR-IREA), Surifiach, J. (AQR-IREA), Artis, M. (AQR-IREA)
“Human capital spillovers, productivity and regional convergence in Spain”
(Novembre 2009)

XREAP2009-16

Alvarez-Albelo, C. D. (CREB), Hernandez-Martin, R.

“The commons and anti-commons problems in the tourism economy”
(Desembre 2009)

2010

XREAP2010-01

Garcia-Lopez, M. A. (GEAP)

“The Accessibility City. When Transport Infrastructure Matters in Urban Spatial Structure”
(Febrer 2010)

XREAP2010-02

Garcia-Quevedo, J. (IEB), Mas-Verdd, F. (IEB), Polo-Otero, J. (IEB)

“Which firms want PhDs? The effect of the university-industry relationship on the PhD labour market”
(Marg 2010)

XREAP2010-03

Pitt, D., Guillén, M. (RFA-IREA)

“An introduction to parametric and non-parametric models for bivariate positive insurance claim severity distributions”
(Marg 2010)

XREAP2010-04

Bermudez, LI. (RFA-IREA), Karlis, D.

“Modelling dependence in a ratemaking procedure with multivariate Poisson regression models”
(Abril 2010)

XREAP2010-05

Di Paolo, A. (IEB)

“Parental education and family characteristics: educational opportunities across cohorts in Italy and Spain”
(Maig 2010)



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

XREAP2010-06

Simén, H. (IEB), Ramos, R. (AQR-IREA), Sanroma, E. (IEB)

“Movilidad ocupacional de los inmigrantes en una economia de bajas cualificaciones. El caso de Espaiia”
(Juny 2010)

XREAP2010-07

Di Paolo, A. (GEAP & IEB), Raymond, J. LI. (GEAP & IEB)
“Language knowledge and earnings in Catalonia”

(Juliol 2010)

XREAP2010-08

Bolancé, C. (RFA-IREA), Alemany, R. (RFA-IREA), Guillén, M. (RFA-IREA)
“Prediction of the economic cost of individual long-term care in the Spanish population”
(Setembre 2010)

XREAP2010-09

Di Paolo, A. (GEAP & IEB)

“Knowledge of catalan, public/private sector choice and earnings: Evidence from a double sample selection model”
(Setembre 2010)

XREAP2010-10

Coad, A., Segarra, A. (GRIT), Teruel, M. (GRIT)

“Like milk or wine: Does firm performance improve with age?”
(Setembre 2010)

XREAP2010-11

Di Paolo, A. (GEAP & IEB), Raymond, J. LI. (GEAP & IEB), Calero, J. (IEB)
“Exploring educational mobility in Europe”

(Octubre 2010)

XREAP2010-12

Borrell, A. (GiIM-IREA), Fernandez-Villadangos, L. (GiM-IREA)

“Clustering or scattering: the underlying reason for regulating distance among retail outlets”
(Desembre 2010)

XREAP2010-13

Di Paolo, A. (GEAP & IEB)

“School composition effects in Spain”
(Desembre 2010)

XREAP2010-14

Fageda, X. (GiIM-IREA), Flores-Fillol, R.

“Technology, Business Models and Network Structure in the Airline Industry”
(Desembre 2010)

XREAP2010-15

Albalate, D. (GiIM-IREA), Bel, G. (GiIM-IREA), Fageda, X. (GiM-IREA)

“Is it Redistribution or Centralization? On the Determinants of Government Investment in Infrastructure”
(Desembre 2010)

XREAP2010-16

Oppedisano, V., Turati, G.

“What are the causes of educational inequalities and of their evolution over time in Europe? Evidence from PISA”
(Desembre 2010)

XREAP2010-17

Canova, L., Vaglio, A.

“Why do educated mothers matter? A model of parental help”
(Desembre 2010)

2011

XREAP2011-01

Fageda, X. (GiIM-IREA), Perdiguero, J. (GiM-IREA)

“An empirical analysis of a merger between a network and low-cost airlines”
(Maig 2011)



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

XREAP2011-02

Moreno-Torres, I. (ACCO, CRES & GiM-IREA)

“What if there was a stronger pharmaceutical price competition in Spain? When regulation has a similar effect to collusion”
(Maig 2011)

XREAP2011-03

Miguélez, E. (AQR-IREA); Gomez-Miguélez, I.
“Singling out individual inventors from patent data”
(Maig 2011)

XREAP2011-04

Moreno-Torres, I. (ACCO, CRES & GiM-IREA)

“Generic drugs in Spain: price competition vs. moral hazard”
(Maig 2011)

XREAP2011-05

Nieto, S. (AQR-IREA), Ramos, R. (AQR-IREA)

“(Afecta la sobreeducacion de los padres al rendimiento académico de sus hijos?”
(Maig 2011)

XREAP2011-06

Pitt, D., Guillén, M. (RFA-IREA), Bolancé, C. (RFA-IREA)

“Estimation of Parametric and Nonparametric Models for Univariate Claim Severity Distributions - an approach using R”
(Juny 2011)

XREAP2011-07

Guillén, M. (RFA-IREA), Comas-Herrera, A.

“How much risk is mitigated by LTC Insurance? A case study of the public system in Spain”
(Juny 2011)

XREAP2011-08

Ayuso, M. (RFA-IREA), Guillén, M. (RFA-IREA), Bolancé, C. (RFA-IREA)
“Loss risk through fraud in car insurance”

(Juny 2011)

XREAP2011-09

Duch-Brown, N. (IEB), Garcia-Quevedo, J. (IEB), Montolio, D. (IEB)

“The link between public support and private R&D effort: What is the optimal subsidy?”
(Juny 2011)

XREAP2011-10

Bermudez, LI. (RFA-IREA), Karlis, D.

“Mixture of bivariate Poisson regression models with an application to insurance”
(Juliol 2011)

XREAP2011-11

Varela-Irimia, X-L. (GRIT)

“Age effects, unobserved characteristics and hedonic price indexes: The Spanish car market in the 1990s”
(Agost 2011)

XREAP2011-12

Bermudez, LI. (RFA-IREA), Ferri, A. (RFA-IREA), Guillén, M. (RFA-IREA)

“A correlation sensitivity analysis of non-life underwriting risk in solvency capital requirement estimation”
(Setembre 2011)

XREAP2011-13

Guillén, M. (RFA-IREA), Pérez-Marin, A. (RFA-IREA), Alcafiiz, M. (RFA-IREA)

“A logistic regression approach to estimating customer profit loss due to lapses in insurance”
(Octubre 2011)

XREAP2011-14

Jiménez, J. L., Perdiguero, J. (GiIM-IREA), Garcia, C.

“Evaluation of subsidies programs to sell green cars: Impact on prices, quantities and efficiency”
(Octubre 2011)



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

XREAP2011-15

Arespa, M. (CREB)

“A New Open Economy Macroeconomic Model with Endogenous Portfolio Diversification and Firms Entry”
(Octubre 2011)

XREAP2011-16
Matas, A. (GEAP), Raymond, J. L. (GEAP), Roig, J.L. (GEAP)
“The impact of agglomeration effects and accessibility on wages”
(Novembre 2011)

XREAP2011-17

Segarra, A. (GRIT)

“R&D cooperation between Spanish firms and scientific partners: what is the role of tertiary education?”
(Novembre 2011)

XREAP2011-18

Garcia-Pérez, J. I.; Hidalgo-Hidalgo, M.; Robles-Zurita, J. A.
“Does grade retention affect achievement? Some evidence from PISA”
(Novembre 2011)

XREAP2011-19

Arespa, M. (CREB)

“Macroeconomics of extensive margins: a simple model”
(Novembre 2011)

XREAP2011-20

Garcia-Quevedo, J. (IEB), Pellegrino, G. (IEB), Vivarelli, M.
“The determinants of YICs’ R&D activity”

(Desembre 2011)

XREAP2011-21

Gonzélez-Val, R. (IEB), Olmo, J.

“Growth in a Cross-Section of Cities: Location, Increasing Returns or Random Growth?”
(Desembre 2011)

XREAP2011-22

Gombau, V. (GRIT), Segarra, A. (GRIT)

“The Innovation and Imitation Dichotomy in Spanish firms: do absorptive capacity and the technological frontier matter?”’
(Desembre 2011)

2012

XREAP2012-01

Borrell, J. R. (GIM-IREA), Jiménez, J. L., Garcia, C.
“Evaluating Antitrust Leniency Programs”

(Gener 2012)

XREAP2012-02

Ferri, A. (RFA-IREA), Guillén, M. (RFA-IREA), Bermudez, LI. (RFA-IREA)
“Solvency capital estimation and risk measures”

(Gener 2012)

XREAP2012-03

Ferri, A. (RFA-IREA), Bermudez, LI. (RFA-IREA), Guillén, M. (RFA-IREA)
“How to use the standard model with own data”

(Febrer 2012)

XREAP2012-04

Perdiguero, J. (GiM-IREA), Borrell, J.R. (GiIM-IREA)
“Driving competition in local gasoline markets”

(Marg 2012)

XREAP2012-05

D’Amico, G., Guillen, M. (RFA-IREA), Manca, R.

“Discrete time Non-homogeneous Semi-Markov Processes applied to Models for Disability Insurance”
(Marg 2012)



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

XREAP2012-06

Bové-Sans, M. A. (GRIT), Laguado-Ramirez, R.

“Quantitative analysis of image factors in a cultural heritage tourist destination”
(Abril 2012)

XREAP2012-07

Tello, C. (AQR-IREA), Ramos, R. (AQR-IREA), Artis, M. (AQR-IREA)

“Changes in wage structure in Mexico going beyond the mean: An analysis of differences in distribution, 1987-2008”
(Maig 2012)

XREAP2012-08

Jofre-Monseny, J. (IEB), Marin-Lépez, R. (IEB), Viladecans-Marsal, E. (IEB)

“What underlies localization and urbanization economies? Evidence from the location of new firms”
(Maig 2012)

XREAP2012-09

Mufiz, I. (GEAP), Calatayud, D., Dobafio, R.

“Los limites de la compacidad urbana como instrumento a favor de la sostenibilidad. La hip6tesis de la compensacion en Barcelona medida a través
de la huella ecologica de la movilidad y la vivienda”

(Maig 2012)

XREAP2012-10

Arqué-Castells, P. (GEAP), Mohnen, P.

“Sunk costs, extensive R&D subsidies and permanent inducement effects”
(Maig 2012)

XREAP2012-11

Boj, E. (CREB), Delicado, P., Fortiana, J., Esteve, A., Caballé, A.

“Local Distance-Based Generalized Linear Models using the dbstats package for R”
(Maig 2012)

XREAP2012-12

Royuela, V. (AQR-IREA)

“What about people in European Regional Science?”
(Maig 2012)

XREAP2012-13

Osorio A. M. (RFA-IREA), Bolancé, C. (RFA-IREA), Madise, N.

“Intermediary and structural determinants of early childhood health in Colombia: exploring the role of communities”
(Juny 2012)

XREAP2012-14

Miguelez. E. (AQR-IREA), Moreno, R. (AQR-IREA)

“Do labour mobility and networks foster geographical knowledge diffusion? The case of European regions”
(Juliol 2012)

XREAP2012-15

Teixido-Figueras, J. (GRIT), Durd, J. A. (GRIT)

“Ecological Footprint Inequality: A methodological review and some results”
(Setembre 2012)

XREAP2012-16

Varela-Irimia, X-L. (GRIT)

“Profitability, uncertainty and multi-product firm product proliferation: The Spanish car industry”
(Setembre 2012)

XREAP2012-17

Duro, J. A. (GRIT), Teixido-Figueras, J. (GRIT)

“Ecological Footprint Inequality across countries: the role of environment intensity, income and interaction effects”
(Octubre 2012)

XREAP2012-18

Manresa, A. (CREB), Sancho, F.

“Leontief versus Ghosh: two faces of the same coin”
(Octubre 2012)



@

SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

XREAP2012-19

Alemany, R. (RFA-IREA), Bolancé, C. (RFA-IREA), Guillén, M. (RFA-IREA)
“Nonparametric estimation of Value-at-Risk”

(Octubre 2012)

XREAP2012-20

Herrera-ldarraga, P. (AQR-IREA), L6pez-Bazo, E. (AQR-IREA), Motellén, E. (AQR-IREA)
“Informality and overeducation in the labor market of a developing country”

(Novembre 2012)

XREAP2012-21

Di Paolo, A. (AQR-IREA)

“(Endogenous) occupational choices and job satisfaction among recent PhD recipients: evidence from Catalonia”
(Desembre 2012)

2013

XREAP2013-01

Segarra, A. (GRIT), Garcia-Quevedo, J. (IEB), Teruel, M. (GRIT)
“Financial constraints and the failure of innovation projects”

(Marg 2013)

XREAP2013-02

Osorio, A. M. (RFA-IREA), Bolancé, C. (RFA-IREA), Madise, N., Rathmann, K.

“Social Determinants of Child Health in Colombia: Can Community Education Moderate the Effect of Family Characteristics?”
(Marg 2013)

XREAP2013-03

Teixido-Figueras, J. (GRIT), Duro, J. A. (GRIT)

“The building blocks of international ecological footprint inequality: a regression-based decomposition”
(Abril 2013)

XREAP2013-04

Salcedo-Sanz, S., Carro-Calvo, L., Claramunt, M. (CREB), Castafier, A. (CREB), Marmol, M. (CREB)
“An Analysis of Black-box Optimization Problems in Reinsurance: Evolutionary-based Approaches”

(Maig 2013)

XREAP2013-05

Alcafiiz, M. (RFA), Guillén, M. (RFA), Sanchez-Moscona, D. (RFA), Santolino, M. (RFA), Llatje, O., Ramon, LI.
“Prevalence of alcohol-impaired drivers based on random breath tests in a roadside survey”

(Juliol 2013)

XREAP2013-06

Matas, A. (GEAP & IEB), Raymond, J. LI. (GEAP & IEB), Roig, J. L. (GEAP)
“How market access shapes human capital investment in a peripheral country”
(Octubre 2013)

XREAP2013-07

Di Paolo, A. (AQR-IREA), Tansel, A.

“Returns to Foreign Language Skills in a Developing Country: The Case of Turkey”
(Novembre 2013)

XREAP2013-08

Fernandez Gual, V. (GRIT), Segarra, A. (GRIT)

“The Impact of Cooperation on R&D, Innovation andProductivity: an Analysis of Spanish Manufacturing and Services Firms”
(Novembre 2013)

XREAP2013-09

Bahraoui, Z. (RFA); Bolancé, C. (RFA); Pérez-Marin. A. M. (RFA)
“Testing extreme value copulas to estimate the quantile”

(Novembre 2013)

2014

XREAP2014-01

Solé-Auro, A. (RFA), Alcaiiiz, M. (RFA)

“Are we living longer but less healthy? Trends in mortality and morbidity in Catalonia (Spain), 1994-2011”
(Gener 2014)



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

XREAP2014-02

Teixido-Figueres, J. (GRIT), Duro, J. A. (GRIT)

“Spatial Polarization of the Ecological Footprint distribution”
(Febrer 2014)

XREAP2014-03

Cristobal-Cebolla, A.; Gil Lafuente, A. M. (RFA), Merig6 Lindhal, J. M. (RFA)
“La importancia del control de los costes de la no-calidad en la empresa”

(Febrer 2014)

XREAP2014-04

Castafier, A. (CREB); Claramunt, M.M. (CREB)
“Optimal stop-loss reinsurance: a dependence analysis”
(Abril 2014)

XREAP2014-05

Di Paolo, A. (AQR-IREA); Matas, A. (GEAP); Raymond, J. LI. (GEAP)

“Job accessibility, employment and job-education mismatch in the metropolitan area of Barcelona”
(Maig 2014)

XREAP2014-06

Di Paolo, A. (AQR-IREA); Mafié, F.

“Are we wasting our talent? Overqualification and overskilling among PhD graduates”
(Juny 2014)

XREAP2014-07

Segarra, A. (GRIT); Teruel, M. (GRIT); Bové, M. A. (GRIT)

“A territorial approach to R&D subsidies: Empirical evidence for Catalonian firms”
(Setembre 2014)

XREAP2014-08

Ramos, R. (AQR-IREA); Sanrom4, E. (IEB); Simon, H.

“Public-private sector wage differentials by type of contract: evidence from Spain”
(Octubre 2014)

XREAP2014-09

Bel, G. (GIM-IREA); Bolancé, C. (Riskcenter-IREA); Guillén, M. (Riskcenter-IREA); Rosell, J. (GiM-IREA)
“The environmental effects of changing speed limits: a quantile regression approach”

(Desembre 2014)

2015

XREAP2015-01

Bolance, C. (Riskcenter-IREA); Bahraoui, Z. (Riskcenter-IREA), Alemany, R. (Risckcenter-IREA)
“Estimating extreme value cumulative distribution functions using bias-corrected kernel approaches”
(Gener 2015)

XREAP2015-02

Ramos, R. (AQR-IREA); Sanromé, E. (IEB), Simén, H.

“An analysis of wage differentials between full- and part-time workers in Spain”
(Agost 2015)

XREAP2015-03

Cappellari, L.; Di Paolo, A. (AQR-IREA)

“Bilingual Schooling and Earnings: Evidence from a Language-in-Education Reform”
(Setembre 2015)

XREAP2015-04

Alvarez-Albelo, C. D., Manresa, A. (CREB), Pigem-Vigo, M. (CREB)
“Growing through trade: The role of foreign growth and domestic tariffs”
(Novembre 2015)

XREAP2015-05

Caminal, R., Di Paolo, A. (AQR-IREA)
Your language or mine?

(Novembre 2015)



SERIE DE DOCUMENTS DE TREBALL DE LA XREAP

XREAP2015-06

Choi, H. (AQR-IREA), Choi, A. (IEB)

When one door closes: the impact of the hagwon curfew on the consumption of private tutoring in the Republic of Korea
(Novembre 2015)

2016

XREAP2016-01

Castafier, A. (CREB, XREAP); Claramunt, M M. (CREB, XREAP), Tadeo, A., Varea, J. (CREB, XREAP)
Modelizacion de la dependencia del nimero de siniestros. Aplicacion a Solvencia Il

(Setembre 2016)

XREAP2016-02

Garcia-Quevedo, J. (IEB, XREAP); Segarra-Blasco, A. (GRIT, XREAP), Teruel, M. (GRIT, XREAP)
Financial constraints and the failure of innovation projects

(Setembre 2016)



XARXA
m DE REFERENCIA

xarxa.xreap@gmail.com



