Chapter 1

Introduction

1.1 Overview

Implementing effective innovation policies is not an easy task, even though theoret-
ical arguments and empirical evidence support public intervention in this regard.
Policy makers have imperfect information about which innovation projects are de-
terred, and to what extent, as a consequence of knowledge spillovers, of firms’ fi-
nancial constraints or of failures in complementary markets. Ex-ante evaluation of
whether the social benefits of supporting a particular project would exceed social
costs is difficult, as is anticipating the timing of outcomes and whether the policy
impact will be permanent or temporary. Ex-post policy evaluation becomes then an
important tool help check the effects of a policy given the institutional and business
environment. It can also provide useful information to revise it.

These three essays contribute fresh empirical evidence on the allocation of pub-
lic support to firms and on its impact on innovation investment, outcomes and/or
productivity. Chapter 2 analyzes the case of an emerging country, Colombia, in a
cross-sectional setting. It expands the well-known Crepon-Duguet-Mairesse frame-
work by integrating the allocation of public subsidies to innovation as an additional
equation into the model. It also allows for variation in the association between
innovation and productivity, and for variation across industries, given the large het-
erogeneity observed in these dimensions. Chapters 3 and 4 focus on dynamic aspects
of the allocation of direct support to R&D and innovation in a high-income country,
Spain. In this case, because longitudinal data are available, the focus is, respectively,
on the impact of public subsidies on firms’ innovation activities across the business
cycle, and on the impact of the length of participation on innovation outcomes.

All three chapters use firm-level data from firm-level innovation surveys con-
ducted by the respective statistical offices. Inspired in the European Community
Innovation Survey, which in turn is based on the OECD Oslo Manual, these sur-
veys provide quantitative and qualitative information on innovation activities, types

and outcomes in firms in all industries. Access by researchers to firm-level data has



promoted extensive empirical research on innovation at the firm level. Because ques-
tionnaires contain share some common questions, they also have enabled to some
extent comparative, cross-country studies.

Current innovation surveys, however, suffer from some limitations. Mairesse and
Mohnen (2010) point out some of them. Ease of access to microdata by researchers
is not uniform across countries; survey periodicity varies, so that longitudinal data
sets are not always available to researchers; relevant information about the firm
(human capital, management practices, capital intensity, performance indicators)
or its context (firm’s position in the market, degree of competition, strength of reg-
ulatory constraints, labor market factors) is not collected; sampling procedures are
not uniform; merging innovation survey data with other firm-level surveys is often
not possible. These limitations add to the measurement issues regarding the defi-
nition of innovation, innovation types, inputs and outcomes. In these surveys, for
example, answers to many questions reflect subjective perceptions of the respon-
dents, which may lead to over-reporting innovations, especially of organizational
or marketing types. Limitations are identified, among others, in Cirera and Muzi
(2016) concerning innovation in developing countries; in a report published by the
National Academies of Sciences, Medicine, et al. (2017), Advancing Concepts and
Models for Measuring Innovation: Proceedings of a Workshop, and at the Blue Sky
Forum organized by the OECD every ten years.

Particularly relevant for policy evaluation is the lack of information on the ease
of imitation as a deterrent of potential innovation projects; on objective indicators of
financial constraints to complement subjective perceptions, and on some specifics of
public support, such as distinguishing between applying and obtaining, and duration
of support when obtained. All three essays are affected by some of these limitations,
conditioning the questions that can be addressed, the type of empirical analysis that
can be performed, the interpretation of the results, and thus the discussion of their

policy implications. The content of each chapter is summarized next.

1.2 Chapter 2. Innovation, Public Support, and
Productivity: A Cross-Industry Comparison

Innovation is an extremely important concern in Latin American countries. As a
recent World Bank report by Cirera and Maloney (2017) highlights, innovation —in
its wider sense, which includes from frontier R&D to generate new-to-the-world
products to adoption of technologies, managerial and organizational practices— is
critical for productivity growth and hence for accelerating development and reduc-
ing poverty. Even though potential returns to innovation are very large in developing

countries, they invest much less in innovation than advanced countries (Goni and



Maloney 2017). Cirera and Maloney (2017) refer to this as the Innovation Paradoz.
They identify three determinants of innovation performance, one of them being the
government capability to implement effective innovation policies. Market and gov-
ernment failures may be more widespread in these countries, so that implementing
an effective policy mix may be harder when the scope of these failures is high, com-
plementary factors are missing and institutions are weak. Identifying the barriers for
an effective innovation policy is therefore of paramount importance, especially given
that these barriers often arise from several parts of the economic system. Conse-
quently, an exclusive focus on R&D may not be appropriate, as Cirera and Maloney
(2017) point out. Among others, managerial capabilities need to be developed as
well (Bruhn, Karlan, and Schoar 2018).

Colombia even lags behind other Latin-American economies regarding innovation
and productivity. Over the last decade, R&D investment has reached about 0.2%
of the GDP, which compared to the average of the region (0.7%), is relatively low
(see Figure 1.1).

Figure 1.1: Research and Development Expenditure (as % of GDP)
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Colombia has implemented specific policies to foster innovation in the business
sector. Direct support through subsidies and loans, and tax deductions for R&D
and technological development projects are available to firms. There is nonetheless
little empirical evidence on the profile of beneficiaries from this support, on the
correlation between the allocation of support and actual or perceived barriers to

innovation, and on the final impact on productivity. These are important matters to



consider in order to evaluate the effectiveness and potential shortcomings of policies
intended to foster innovation.

Several issues have to be taken explicitly into account when analyzing direct sup-
port —loans or grants- to firms in particular: i) allocation of support is not random,
but a result of a firm’s decision to apply for it and the public agency to award it;
perceived barriers to innovation may affect the resulting allocation; ii) returns to
innovation may differ significantly across the firms’ productivity distribution, and
iii) allocation of support and returns to innovation might differ across manufacturing
and service industries.

This chapter addresses these three issues extending earlier work. Although public
support has been used as an explanatory variable in the CDM framework, as in
Griffith, Huergo, Mairesse, and Peters (2006), to the best of our knowledge only
Czarnitzki and Delanote (2017), who use Belgian data, account for its endogeneity
by instrumenting it. They do not analyze the allocation process, however. Regarding
returns to innovation, some previous studies find that the returns to innovation
vary with firms’ productivity (Bartelsman, Dobbelaere, and Peters 2014; Segarra
and Teruel 2011) although in opposite directions in different countries. If private
returns to innovation -as measured by their contribution to labor productivity- are
higher for more productive firms, then direct public support for innovation should
focus on the subset of productive firms that underinvest in innovation. If returns
to innovation are the same on average for all firms at any productivity level, then
there would be no need for a targeted support policy.

A cross-industry comparison is emphasized in this essay because services account
for about 60% of GDP in Colombia. Services have some differential traits with re-
spect to manufacturing industries, and these traits may shape incentives to innovate.
Service industries often produce intangible products (e.g., information, consulting
services); the quality and value to the user are not revealed until consumption; con-
sequently, uncertainty may be higher. Service and manufacturing industries differ
as well in terms of market features such as the degree of competition and regulation.
Restrictions to FDI, barriers to entry and conduct regulation could significantly
affect some activities within the service industry (think of telecommunications, fi-
nancial services or education) compared to manufacturing. Third, the ability to
generate innovations through R&D is very heterogeneous across different industries,
with adoption of technologies (ICTs) being more important in some (Paunov and
Rollo 2016; Segarra-Blasco 2010).

To address these issues the basic Creépon-Duguet-Mairesse model, designed to
test the links between R&D, innovation and productivity at the firm level, is ex-
tended in two ways: first, an equation describing the allocation of direct support is

added as the first step of the model; second, the productivity equation in the last



step is estimated using quantile regression methods to allow for potentially hetero-
geneous returns to innovation. Figure 1.2 represents the four stages of the extended

model.

Figure 1.2: An Extended version of the CDM (1998)
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The data set for this chapter is drawn on two firm-level datasets gathered by the
Colombian National Statistics Department (DANE): the Survey of Innovation and
Technological Development in Services, EDITS-III (2010-2011) and the Survey of
Innovation and Technological Development in Manufacturing, EDIT (2009-2010).*
The sample consists of 905 manufacturing firms, 954 firms in knowledge-intensive
business services (KIS), and 1,419 firms in remaining service activities. The sampling
procedure differs across manufacturing and services, so the sample is not equally
representative in both cases. In manufacturing firms with 10 or more employees
are sampled; in KIS, firms with 20 or more employees, except for banking activi-
ties, where all the census is sampled. In traditional services firms with at least 20
employees in utilities, education and health and entertainment, film and TV are
sampled, while in the wholesale and retail trade only firms with at least 50 employ-
ees, and in hospitality at least 40, are sampled. This has to be taken into account in
all cross-industry comparisons, as the sample for traditional services will be biased
towards larger firms.

Because these are basically cross-sectional data, the aim is to uncover regularities
and correlations that may be informative from a policy perspective, without claiming
to establish causal relations. Simultaneity issues cannot be properly addressed.
A case in point is the potential endogeneity of perceived barriers to innovate, in

particular of financial constraints. Innovation surveys do not provide factual or

!DANE is the acronym for Departamento Administrativo Nacional de Estadistica. See the
website: www.dane.gov.co. EDIT is the acronym for Encuesta de Desarrollo e Innovacién Tec-
nolégica.
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objective information (i.e., a firm’s credit rating). In our case, we test for exogeneity
using as instruments the log of firm size and lagged sales per worker and do not reject
the null.

Significant differences across manufacturing and certain service industries are
found. The first concerns the allocation of public support for innovation. Firms
that face financing constraints are more likely to benefit from public support in
manufacturing and in traditional services. In knowledge-intensive services (KIS),
however, firms that perceive regulations to be a hurdle for innovation are more
likely to have public support. Controlling for previous innovation effort, engaging
in innovation activities is positively correlated with public support, especially in
manufacturing and KIS.

Regarding the link between innovation and productivity, in all service industries,
including KIS, introducing all types of innovations increases productivity of firms
below the median of the productivity distribution, but not of those above it. Within
manufacturing innovation results in higher productivity in all quantiles of the dis-
tribution, but again slightly more in lower quantiles. At the same time, returns
to human capital are significant and increasing with productivity in all industries,
suggesting that investing in human capital is private and socially profitable across
the board.?

With respect to policy implications, this empirical analysis suggests that improv-
ing the financial system to make it easier for innovators to obtain private funding
could help promote innovation in manufacturing or traditional services. This might
not be sufficient for KIS, where access to public funding for innovation is correlated
with the perception that regulations are an obstacle to innovate. Some regulations
may dampen the returns to innovation in this sector, and innovation support might
be a way to offset this effect. The World Bank’s Enterprise Survey for Colombia
reports some indicators of potential bottlenecks for 2017/18. Out of 993 surveyed
firms, 24% identify customs and trade regulations as a major constraint; the number
of days to clear import from customs or to obtain an import license is high (almost
18 and 30 days respectively); as are the number of days to obtain a construction-
related permit or an operating license.® Further analysis to identify the type of
regulations that might hinder innovation activities in KIS in Colombia is needed.
This suggests that there may be complementarities between innovation policy and
other policies (Goni and Maloney 2017; Mohnen and Réller 2005). Recent work by
Arque-Castells (2018) also provides empirical insights on these complementarities

across 28 EU countries.

2 This chapter, started in 2014 and finished in 2016, has been published with the title “Inno-
vation, Public Support, and Productivity in Colombia. A Cross-industry Comparison” in World
Development, 99 (2017), pp.75-94.

3See The World Bank Group, Enterprise Surveys: https://bit.1ly/2ZKpJkf
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As stated above, the data used in this chapter are basically cross-sectional. Al-
though the availability and use of some lagged variables may help somewhat in
reducing simultaneity and endogeneity issues, this does not eliminate them neces-
sarily. To better control for unobserved factors, longitudinal data would be preferred.
Since the Colombian Statistical Office (DANE) is running these surveys periodically,
this opens the door to a replication exercise (for other years) as well as to using a
more appropriate econometric framework to unveil the causal relationship between
public support for innovation and its dynamic effects on productivity, in line with
Raymond, Mairesse, Mohnen, and Palm (2015). Besides, a longitudinal perspective
should be looking at what barriers affect the different components of R&D, dis-
tinguishing between exploratory (i.e research) and exploitative (i.e., development)
activities. A second avenue for further research would focus on the relationship
between innovating and exporting, as in Peters, Roberts, and Vuong (2018), who
show that trade related regulations, such as export or import tariffs, may affect
returns to innovation and R&D. A deeper understanding of both the self-selection
into exporting and innovating in Colombia could be an issue of policy interest as
well.

Finally, in many emerging and developing countries, including Colombia, a dual-
economy system exists, that is, formal and informal economic activities. A line of
work is exploring how innovation and the allocation of public support are affected

by informality or by corruption. This is an important issue for future research.*

1.3 Chapter 3: Subsidizing Innovation over the
Business Cycle

This chapter investigates the impact of public support to business investment in
R&D over the different phases of the business cycle. It addresses the following
questions: (i) Does firms’ access to support vary over the business cycle? (ii) Does
the impact of support remain constant over the cycle? (iii) How does support affect
monetary (R&D investment) and non-monetary (R&D employment) decisions? The
first question intends to determine whether firms that benefit from public support
in recessions differ from firms that benefit from it during expansions, as both firms
and the public agency could change their behavior over the cycle. For instance,
financially constrained firms might apply for support during expansions, but abstain
from doing so during recessions. The second question intends to determine whether

the impact of public support is smaller in recessions than in expansions or otherwise.

4 Fu, Mohnen, and Zanello (2018) is one of the few papers that analyzes the relationship between
innovation and productivity using a CDM framework and capturing the effects for formal and
informal firms.



The third question intends to inquire beyond the standard monetary effect of public
support and look into the time allocation of employees to R&D activities. Firm-level
panel data from Spain covering the period 2006 to 2014 are used to investigate these
questions.

This research is related to studies on firms’ R&D and innovation investment
choices during the recent crisis and to studies evaluating the impact of public sup-
port on these decisions. Earlier studies have shown that business R&D investment
is pro-cyclical on average, both at the aggregate and firm level (Aghion, Angeletos,
Banerjee, and Manova 2010; Aghion, Askenazy, Berman, Cette, and Eymard 2012;
Beneito, Rochina-Barrachina, and Sanchis-Llopis 2015; Cincera, Cozza, Tiibke, and
Voigt 2012; Fabrizio and Tsolmon 2014). Figure 1.3 unveils a significant positive
correlation between GDP growth and business R&D investment growth at the ag-
gregate European Union level. In 2009 business R&D investment (BERD) in the
EU-28 area dropped by 2.5% while GDP decreased by 3.5. Spain followed a similar

but more severe path.

Figure 1.3: Growth rate of GDP and Business R&D Investment (BERD)
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Empirical research suggests that procyclicality is mainly driven by the joint or
separate action of market imperfections and knowledge spillovers, generating not
only a static market failure but also inducing a dynamic misallocation of R&D
investment over the cycle. A question then arises: would a countercyclical policy
providing public support to R&D be able to mitigate the dynamic failure predicted
by previous models? The answer hinges on the sign and size of the multiplier or

additionality effect during recessions.



Only two firm-level studies focus on the effect of public support to R&D during
the financial crisis years: Hud and Hussinger (2015) and Aristei, Sterlacchini, and
Venturini (2017). Hud and Hussinger (2015) use German SMEs firm-level data from
the period 2006 to 2010. They find that public subsidies have an overall positive
effect on firms’ private R&D investment, but they also find some evidence of a small
and temporary crowding out effect in 2009. By 2010 the estimated additionality
effect becomes positive again, but is smaller than during the pre-crisis years. A
closer analysis of firms that received R&D subsidies before, during and after the
crisis indicates that SMEs firms changed their investment behavior during the crisis
year, allocating funds that would have been spent on R&D to other business areas.
These findings suggest a negative or pro-cyclical multiplier of R&D subsidies. Aristei
et al. (2017) compare the effect of public support in five EU countries during the
crisis period and do not find evidence of additionality in any. It would then seem
that public support would be less effective during recessions. The data used in both
studies face some limitations though, as they do not use a long enough firm-level
panel.

This chapter extends previous work by the cited authors in several directions
owing to the availability of firm-level panel data, in particular data from the Spanish
Innovation Panel (PITEC) for the period 2005 and 2014. The empirical strategy
consists of both analyzing the allocation of public support and its determinants
over time as well as estimating the impact or the degree of additionality of R&D
subsidies on investment in innovation per employee and also on the employee time
allocation to R&D activities. Estimates are obtained for several participation spells
within three distinct periods: before the crisis (2005-2008), during the crisis (2009-
2012), and after the crisis (2013-2014). A spell is defined here as the number of
years a firm reports receiving a subsidy within a given period. A semi-parametric
local linear matching approach (the propensity score) combined with difference-in-
differences (conditional difference-in-differences, CDID, Heckman, Ichimura, Smith,
and Todd 1998) allows addressing selection on both observables (through matching)
and unobservables (by differencing) associated with subsidization of R&D. This
approach intends to mimic an experimental setting as closely as possible. That is,
subsidy recipients (treated firms) are matched to a sample of non-recipients (control
firms) that are closely similar to the treated in observed dimensions before treatment.
The treatment effect is then estimated by differences in differences. This may lead to
relatively small sample sizes and associated problems, such as low statistical power,
so there is a trade-off. Finally, the richness of the data allows to take into account
that the effects of support take some time to unfold, that firms receive direct support

at different points in time and that its effects may last more than one period.



Findings are the following. First, the allocation of R&D subsidies in Spain did
not change significantly during the crisis. Second, the multiplier varies depending
on the firms’ participation spell and with the type of outcome —monetary or non-
monetary- considered. Third, timing and length of participation matter, with longer
spells leading to a higher multiplier. While the impact of public support during the
recession years is found to be pro-cyclical for investment in innovation in monetary
terms, when looking at the time allocation to R&D activities the multiplier is higher
and longer during the recession. These results are robust for SMEs. Overall, they
suggest that direct support to business R&D may mitigate the negative effect that
recessions have on highly cyclical R&D investments through the reallocation of more
human capital to R&D activities, even if monetary investment does not increase.
That is, public support allows firms to assign employee time to innovation activities
that would not be performed without support. Public support may have prevented
the reduction of knowledge capital during the big recession by subsidy recipients.

Several mechanisms could explain why firms may hoard their skilled workers in
times of crisis. First, according to Bloom, Romer, Terry, and Van Reenen (2013),
the presence of “trapped factors” or fixed inputs may lead to a higher innovation
activity when a firm faces a negative shock. The opportunity cost of inputs used to
design and produce new goods would fall, and skilled employees might be trapped
because they have human capital that is specific to the firm. Second, the type of
labor contracts may also play a role in the decision to keep skilled employees in
order to preserve the absorptive capacity of the firm. This would be consistent with
Lopez-Garcia and Montero (2012), who find that for the case of Spain, the share
of temporary employees within the firm is negatively associated with the firm’s
probability of innovating.

A natural extension of this line of research would consist in including more post-
crisis years as data from the PITEC surveys become available. This would allow
analyzing whether innovation investment, allocation of employees and innovation
outcomes have changed relative to the pre-crisis period.

Some areas of further research could look further into the effects of the subsidy
multiplier over the business cycle. For instance, research questions that could be
asked include analyzing separately the subsidy multiplier on the exploratory (i.e.,
research) and exploitative (i.e., development) components of R&D. Moreover, there
is room for further progress in determining the changes in the firm’s R&D personnel

structure that could also happen in the face of a crisis.
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1.4 Chapter 4: Duration Dependence in R&D
Subsidization and Firm’s Innovative Behav-
ior

The main aim of Chapter 4 is to investigate the degree of persistence in the use
of R&D subsidies and its potential impact on firms’ innovation outcomes. Three
questions are addressed: (i) what are the drivers of a firm’s persistent use of R&D
subsidies?; (ii) what is the effect of continuous use of R&D subsidies on firm’s in-
troduction of product and process innovations 7; (iii) to what extent continuous en-
gagement in R&D subsidization prevents a firm from stopping innovation projects?
This chapter examines the relationship between firm-specific characteristics, and the
continued use of public support measured by R&D subsidy spells at the firm level
and tests whether continuity in the use of R&D subsidies leads to better innovation
outcomes. A spell is defined here as a period of uninterrupted use of R&D subsidies
by the firm.

Examining the role of firms’ subsidy history is an aspect that has received some
attention over the last years. Hussinger (2008) and Aschhoff (2009) provide evidence
that subsidy history matters for both the allocation of support and its potential ef-
fects on innovation. Most recent work on this regard has found true state dependence
of participation in both R&D subsidization and R&D tax incentives, meaning that
successful applicants in past applications would be more likely to get funding in
subsequent years (Busom, Corchuelo, and Martinez-Ros 2017). However, much less
attention has been paid to examine the drivers of persistence in subsidy use and
its potential effect on firms’ innovation results. Aschhoff (2009), has addressed this
issue to a certain extent, finding that frequent recipients of R&D grants have higher
chances of increasing their R&D inputs and outputs. However, in her case data is
cross-sectional, limiting her methodological approach.

The study of the effectiveness of different policy instruments used by govern-
ments and public agencies -subsidies, loans, tax deductions, and so forth- to provide
incentives to increase private R&D and innovation investment has been the focus of
evaluation research for some time (see Zuniga-Vicente, Alonso-Borrego, Forcadell,
and Galan 2014 for a survey). The most recent evidence is provided by Czarnitzki
and Hussinger (2018), who analyze the link between public funding and R&D input
and output in Germany. In general, empirical studies show that R&D subsidies have
the potential for encouraging firms to engage in R&D and to invest more intensely
(in the case of Spain, see Arqué-Castells 2013; Arqué-Castells and Mohnen 2015).

Most studies use a static, treatment-effects approach because panel data are
seldom available. They thus offer only limited insights into the extent of continu-

ity of participation in R&D subsidy programs, on its drivers and on its potential
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effects on the innovation behavior at the firm level. There is a lack, however, of
empirical evidence focusing on the analysis of the effect of persistence in the use of
R&D subsidies on innovation results. Absent crowding out effects, we might rea-
sonably expect that persistence in benefiting from R&D subsidies will induce firms
to achieve higher innovation results as well as providing them with higher chances
to continue performing their innovation projects. This means that a higher number
of consecutive years using the policy would also be an input for increasing the rate
of innovation success.

This chapter contributes to previous literature in several ways. First, persistent
use of R&D subsidies is modeled as the number of successive years in which a firm
gets R&D funding (R&D subsidy spells) instead of analyzing whether firms that
receive support in period ¢ they get funding in time ¢+ 1. For this purpose, discrete-
time duration models are used to measure the degree of persistence in the use of
R&D subsidies. Second, the effect of continuous use of R&D subsidies on innovation
outcomes is analyzed by modeling a standard innovation production function which
relates innovation outcomes to innovation inputs such as R&D, skills and other
firm-level characteristics and introducing the degree of persistence into the model.
Appropriate non-linear dynamic probit and panel data models are estimated to
uncover these relationships.

The third aspect this chapter investigates is the interruption of innovation effort.
Some evidence has shown that when firms receive public support for innovation, eco-
nomic outcomes beyond productivity, such as firm survival and employment improve
(BEIS 2014; Cerulli and Poti 2012; Czarnitzki and Delanote 2017; Hottenrott and
Lopes-Bento 2014). In recent years, there has also been an increasing amount of
literature on understanding the mechanisms underlying the decision of quitting inno-
vation projects (Mohnen, Palm, Van Der Loeff, and Tiwari 2008 for the Netherlands;
Radas and Bozic 2012 for the case of Croatian firms; Garcia-Vega and Lopez 2010
and Garcia-Quevedo, Segarra-Blasco, and Teruel 2018 for the Spanish case). All
these studies however overlook the fact that public funding can reduce the potential
risk of stopping innovation projects.

Our results suggest the following: (i) firms receiving public funding for R&D
activities accumulate knowledge and experience that increase the chances of getting
support in future applications; (ii) continuous R&D performers have a positive like-
lihood of reducing the hazard of ending an R&D subsidy spell. This holds across
both manufacturing and services industries, of different technological intensity; (iii)
new-to-market product innovation is triggered by SMEs participating continuously
into the R&D subsidization program, in all industries as a whole but especially in

knowledge-intensive services and medium-low-tech manufacturing and (iv) survival
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in R&D subsidization also reduces the likelihood of abandoning R&D projects at
either the concept stage or mature stages, especially in high-tech manufacturing.

The findings in this study are subject to some limitations. First, the lack of
information on the duration of a subsidy award from a single application could
lead to an overestimation of persistence in project subsidization. Second, it is not
possible to identify subsidy application costs and how they might change over time
because of lack of information on all applications, including those that have been
rejected. Third, when analyzing the decision to stop innovation projects we could
not control for the number of projects a firm is conducting, information that could
help identify the firm’s capacity to deal with different project portfolios.

With these considerations in mind, these findings may provide some insights into
innovation policies. When designing programs policymakers could take into account
that firm participation is to a good extent a self-sustained process, in part maybe
because application costs fall, in part because once a firm engages in R&D the
cost of producing new ideas and further innovations falls or a combination of both.
Identifying the factors that determine application costs could be useful, especially if
the policy aims at encouraging the spread of socially beneficial innovation activities
across firms. The finding that new-to-market product innovation is triggered by
SMEs participating continuously into the R&D subsidization program suggests that
the agency’s selection of projects is successful in identifying truly innovation projects.
The social benefits of occasional participation would not be obvious.

A number of issues would deserve further research. One is investigating how
persistence in R&D subsidization is reinforced by persistence in performing R&D
activities, that is, what mechanisms are driving the reinforcement process. The
second would involve estimating the social returns of innovation subsidies in Spain,
in line with work by Takalo, Tanayama, and Toivanen (2013) for Finland and Koehler
(2018) for Germany.
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