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The importance of R&D and innovation in explaining 
economic growth and productivity is well documented 
in the research literature. Government policies also 
increasingly recognise the benefits of supporting firms’ 
R&D and innovation. In the UK, for instance, research 
and innovation have been placed at the heart of the 
Industrial Strategy. In Germany, the Hightech Strategy 
governs the focus of public research and innovation 
policies on identified areas of priority. For the European 
Union as a whole, the renewed European Agenda for 
Research and Innovation sets out that “innovation 
must be a central driver for EU policies and programmes 
for 2021-2027” (European Commission 2018, p. 6).

Recent research on a range of countries provides 
evidence of the effectiveness of public R&D and innova-
tion policy in increasing private R&D investment and 
innovation. The most common direct types of policy 
interventions are subsidies or research grants, which 
are the subject of this review article, as well as tax cred-
its.1 More limited in number are studies of the impact of 
innovation policy support on firms’ business perfor-
mance, measured as, for instance, productivity or turn-
over growth. Results generally confirm the existence of 
a positive relationship between public R&D support, 
innovation and firm performance.

However, there remains heterogeneity of results 
across studies, in particular due to differences in the 
design and implementation of subsidy programmes 
across countries, regions, industries and time periods; 
the R&D stage in which policy is implemented (Clausen 
2009; Hottenrott et al. 2017); issues related to the 
research methodologies and the units of the analyses 
(Klette et al. 2000), in particular selection and matching 
(Jaffe 2013); data limitations; and, regarding collabora-
tive projects, the types of partners involved.2

1 For a review of the literature on R&D policy instruments, see Martin (2016).
2 This review is an extended version of Becker (January 2019).

INNOVATION POLICY: 
RATIONALE AND IMPACT MECHANISMS

R&D investment has well-recognised social and pri-
vate benefits (Mohnen 1996; Ceh 2009). However, the 
classic public goods problem means that R&D is both 
non-rivalrous and not (completely) excludable. Firms 
are therefore unable to fully appropriate the returns 
from their investments. Consistent with the theory, 
empirical evidence confirms that the private rate of 
return typically is below the social rate of return (Grili-
ches 1979, 1998). This mismatch of returns provides 
the key economic rationale for corrective public inter-
vention to support private firms’ R&D investments 
(Arrow 1962; Nelson 1959; Rigby and Ramlogan 2013). 
Moreover, policy support is often justified by more 
strategic objectives linked to the desire to build capac-
ity in specific sectors, technologies or localities.

In either case, the public policy objective typically 
is to incentivize firms to increase, or start, R&D activity 
as an input into the innovation process. This is likely to 
increase firms’ innovation capabilities and innovation 
output, as well as business performance and hence 
ceteris paribus economic growth in the longer term. 
Less focus has to date been placed on policies designed 
to support innovation output directly. This could ben-
efit in particular small or micro-enterprises, which 
often do not have the capacity for an R&D department 
and thus are not able benefit from R&D – innovation 
input – subsidies, whilst still being very innovative.

The extant literature has identified four mecha-
nisms through which public policy support may lead to 
increased private-sector R&D and innovation, and 
economic performance. First, financial support raises 
firms’ liquidity and financial slack, thus reducing the 
financial riskiness of R&D and innovation projects 
(Zona 2012). However, slack resources may also 
encourage inertia or laxity in risk taking (Nohria and 
Gulati 1996), hence suggesting an inverted U-curve 
effect (Görg and Strobl 2007; Kilponen and Santavirta 
2007). Second, the cost-sharing resulting from public 
subsidy reduces the investment required and de-risks 
this  investment in terms of the technologies involved 
and commercial profitability (Keizer and Halman 2007; 
Roper et al. 2008; Cabrales et al. 2008). Third, public 
support can play a market-making role in addressing 
particular social or economic challenges (Mazzucato 
2016), e.g. in terms of emergent technologies (Van 
Alphen et al. 2009) or wider social benefits (Zehavi and 
Breznitz 2017). Fourth, policy can enable firms to 
access otherwise unavailable knowledge, one possi-
ble tool being innovation vouchers (OECD 2010).3 

3  There is some evidence that award of a government subsidy may serve as 
a positive signal of a firm’s quality and thus help the firm attract additional 
private funding. Through this channel, innovation policy will then indirectly 
help ease the adverse effect of capital market imperfections (Feldman and 
Kelley 2006; Meuleman and De Maeseneire 2012; Romero-Jordán et al. 2014).

Bettina Becker 
Aston Business School.
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THE EMPIRICAL EVIDENCE

The Effect of Innovation Policy on Firms’ 
Innovation Input

Two recent reviews of the empirical evidence on the 
relationship between public policy and private R&D as 
an innovation input conclude that the majority of 
studies find a positive effect (Zuniga-Vicente et al. 
2014; Becker 2015). The latter review also concludes 
that the large body of more recent literature suggests 
a shift away from the earlier results that public subsi-
dies often crowd out private R&D to finding that subsi-
dies typically stimulate private R&D. One reason for 
this shift is the availability of new econometric tech-
niques that control for sample selection bias, i.e. for 
the fact that firms that already are R&D-intensive may 
be more likely to apply for a subsidy. Since it is likley 
that these firms would have undertaken at least part 
of the R&D even in the absence of the subsidy, the 
results of studies that did not take account of the 
selection effect may have been biased towards finding 
crowding-out effects.

There is substantial evidence that the policy addi-
tionality effect on R&D is particularly strong for small 
firms, which are more likely to experience financial 
constraints. Small firms have less collateral in terms of 
existing assets to be used for obtaining loans, for 
instance, and as a group are likely to include more 
young firms. There also is evidence of a positive 
inducement effect, again in particular for small firms 
(e.g. Hall et al. 2009; Hall and Lerner 2010; Czarnitzki 
and Lopes-Bento 2012). Large firms often substitute 
incremental public funding for internal funding, as 
they would have performed the R&D anyway even in 
the absence of government support.

The inverted U-curve effect between financial 
support and R&D requires careful fine-tuning of policy. 
It indicates that lower and in particular intermediate 
levels of support stimulate private R&D, but overtly 
high levels of support lead to crowding-out (Görg and 
Strobl 2007; Kilponen and Santavirta 2007). So for any 
given public R&D and innovation budget, it may be 
more effective to grant intermediate levels of support 
to a larger number of firms than to provide large 
amounts of support to fewer firms.

The recent review by Dimos and Pugh (2017) 
employs meta-regression analysis to investigate sub-
sidy effects on both, firms’ innovation input and inno-
vation output. These results, too, reject crowding-out 
of private investment by public subsidies, however the 
study does not find evidence of additionality, stress-
ing the importance of controlling for firm heterogene-
ity and omitted variable bias in the estimation of 
effects.

The Effect of Innovation Policy on Firms’ 
Innovation Output

The effect of public support on innovation outputs 
rather than inputs has received somewhat less atten-
tion in the literature, but is typically also confirmed to 
be positive. Recent evidence for the US indicates how 
bundling of uncommitted resources can improve inno-
vation outputs (Marlin and Geiger 2015). Lee (2015) 
finds weaker evidence for Korea, however, depending 
on firm size and internal firm capabilities. Other recent 
studies include Moretti and Wilson (2014), Beck et al. 
(2016) and Bronzini and Piselli (2016). Research finding 
positive effects on innovation output as measured by 
patenting or patent applications includes Czarnitzki 
and Lopes-Bento (2014), Doh and Kim (2014), Howell 
(2017) and Wang et al. (2017), while Czarnitzki and 
Lopes-Bento (2013) identify positive R&D employment 
effects.

One potentially important factor that remains 
under-researched to date is the role played by the spe-
cific funding source of the innovation policy support in 
the effectiveness of this support. Where it is analysed, 
typically one or two sources are compared, e.g. 
national versus EU support (Czarnitzki and Lopes-
Bento 2014; Huergo and Moreno 2017), regional versus 
other support (Czarnitzki and Lopes-Bento 2013), or 
national support (Huergo et al. 2016). Szczygielski et 
al. (2017) compare the effects of domestic innovation 
support, which the authors define as receiving national 
and/or regional support, with EU support. This 
cross-sectional study is one of the relatively few stud-
ies that research the effect of innovation policy on 
innovation output in catching-up countries, or ‘tech-
nology followers’ (Catellacci and Archiburgi 2008); 
although with Turkey and Poland, it considers two 
such economies with comparatively high per-capita 
incomes and relatively well developed institutions. 
The results indicate that only domestic innovation 
policy support stimulates firms’ process and product 
innovation in both countries. In a comparative panel 
data study on the UK and Spain, Becker et al. (2017) 
examine the effects of regional, national and EU fund-
ing sources. The results suggest that national innova-
tion support is associated with a higher probability of, 
and a higher degree of novelty of, product or service 
innovation. Regionalised support is most influential in 
increasing the probability of undertaking innovation 
for process change and organisational innovation 
types. The comparison of the UK and Spain is particu-
larly interesting given the very different levels of 
engagement of the public sector in the innovation sys-
tem in the two countries, the greater regionalisation of 
innovation support in Spain (Mate-Sanchez-Val and 
Harris 2014), and other aspects of the business envi-
ronment in the two countries such as regulation 
(Capelleras et al. 2008). The importance of innovation 
funding at the regional level as such is particularly 
emphasised in Zehavi and Breznitz’ (2017) recent 
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research on ‘distribution sensitive innovation poli-
cies’, with one suggested measure being R&D funds 
targeted at relatively under-developed regions.

The Effect of Innovation Policy on the 
Innovation Activities of Firms Participating 
in Research Collaboration

A growing literature suggests positive firm level R&D or 
innovation effects of research collaborations between 
firms and a variety of institutions, and between firms 
and universities in particular. Consistent with these 
results, public subsidies targeted at such research col-
laborations has also been shown to stimulate partici-
pating firms’ R&D investment and innovation. Benefits 
from research collaboration include risk and cost shar-
ing, internalisation of spillovers, signalling of the qual-
ity of firms’ innovative activities, and acceleration or 
upgrading of the innovations. Set against these advan-
tages are possible adverse outcomes such as potential 
free-riding of partners on each other’s R&D invest-
ments and opportunistic behavior, leakage of informa-
tion, curtailing of competition in other stages of the 
firms’ interaction, the costs of finding suitable part-
ners, and the coordination and management of 
research networks (see, inter alia, Kamien et al. 1992; 
Laursen and Salter 2006; Grimpe and Keiser 2010; Lok-
shin et al. 2011; Love et al. 2011; Petruzzelli 2011; Hot-
tenrott and Lopes-Bento 2016; Bellucci et al. 2019; for 
surveys see Hagedoorn et al. 2000; Caloghirou et al. 
2003; Becker 2015). Results by Ponds et al. (2007) were 
among the first to indicate that proximity can matter 
more when cooperating partners have different institu-
tional backgrounds than when partners have similar 
institutional backgrounds, and hence that geographic 
proximity may help overcome institutional differences 
between co-operators. Very recent evidence on the 
impact of collaborative subsidies on innovation input 
includes Bellucci et al. (2019), who compare the effec-
tiveness of two regional research and innovation poli-
cies, one designed to support individual firms’ research 
projects, and the other designed to support collabora-
tive projects between firms and universities. The 
authors show that both policy programmes succeeded 
in stimulating additional private R&D investment, 
although the latter policy’s effects were weaker. Scan-
dura (2016) also finds positive effects on innovation 
input as well as innovation output measures from 
grants awarded to university-industry collaborations.

The Firm Performance Effect of Innovation Policy 
Targeted at Individual Firms

The ultimate, longer-term, objective of most R&D and 
innovation policy support to date has been to improve 
business performance. Overall, the evidence remains 
mixed. A number of recent studies conclude that 
research and innovation grants improve firms’ finan-
cial performance (Zhao and Ziedonis 2012; Howell 

2017), or increase their investments (Von Ehrlich and 
Seidel. 2015), employment growth (Criscuolo et al. 
2019), value added (Duch et al. 2009) or productivity 
(Cin et al. 2017). Other studies, however, do not find sig-
nificant positive effects from research and innovation 
grants on productivity, employment growth, export 
performance, venture funding or firm survival (Martin 
2012; Karhunen and Huovari 2015; De Blasio et al. 2015; 
Wang et al. 2017; Criscuolo et al. 2019). With regards to 
the firm performance impacts of the European Union 
Framework Programmes, Bayona-Sáez and Gar-
cia-Marco (2010), for instance, identify positive effects, 
while Hϋnermund and Czarnitzki (2019) conclude that 
effects can depend on the specific rule used to allocate 
the budget to recipients: Under a rule referred to as Vir-
tual Common Pot, which avoids cross-subsidization 
between participating countries, there were no aver-
age job creation or sales growth effects, although posi-
tive effects could be observed for projects of high qual-
ity. However, the study indicates that substantial 
positive effects on employment and  on sales would 
have been achieved under the standard situation of a 
Real Common Pot rule, whereby a single budget is allo-
cated according to uniform project evaluation criteria.

The Firm Performance Effect of Innovation Policy 
Targeted at Research Collaborations

The smaller literature on the performance impacts of 
public R&D subsidies awarded to research and innova-
tion collaborations also remains mixed, although on 
balance it suggests that there is a positive relationship 
between public policy support of close-to-market R&D 
cooperation and economic performance (Aguiar and 
Gagnepain 2017). Research on the EU Framework Pro-
grammes, for example, suggests that there is a positive 
effect on the growth of intangible fixed assets of Span-
ish firms that participate in thus supported research 
collaborations, and an indirect positive effect on these 
firms’ productivity (Barajas et al. 2012). Similarly, Agu-
iar and Gagnepain (2017) conclude that there are strong 
long-term effects on the labour productivity of firms 
collaborating on projects funded under the 5th EU 
Framework Programme. Scandura (2016) finds positive 
effects on firms’ share of R&D employment two years 
after the end of their university-firm collaborations 
funded by the Engineering and Physical Science 
Research Council in the UK. Analysing all projects 
funded by all Research Councils’ in the UK, Vanino et al. 
(2019) identify positive short-term and medium-term 
effects on the employment and turnover of participat-
ing firms.

The relative firm performance effects of innova-
tion funding of individual firm projects compared with 
collaborative R&D projects may depend on the coun-
try-specific absorptive capacity, as suggested in Guisa-
do-González et al. (2017). The study concludes that due 
to the low absorptive capacity of Spanish manufactur-
ing firms, receiving public subsidies through participat-
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ing in R&D cooperation agreements has a lower impact 
on the firms’ productivity than the sum of the individ-
ual effects of R&D cooperation and R&D subsidies. Het-
erogeneity in the results from different studies may 
also be related to, for instance, the differences in the 
frameworks of the supporting programmes, the types 
of the collaboration partners and the focus of the coop-
eration projects, e.g. whether this is industry-oriented 
or knowledge oriented (Hewitt-Dundas et al. 2017; Du et 
al. 2014). In a similar way, as for the R&D additionality 
effect (Engel et al. 2016), the funding history also plays 
a role  in the firm performance effect in that, as might 
be expected, firms participating in a series of funded 
collaborative projects experience stronger perfor-
mance improvements than firms participating in only a 
single project (Vanino et al. 2019).

RESEARCH OUTLOOK AND CONCLUSION

While some heterogeneities in research results 
remain, recent evidence confirms that public R&D and 
innovation policy support can play a significant role 
in increasing firms’ R&D investment and innovation. 
However, issues such as firms’ R&D dynamics and com-
position, the source of the public R&D funding, and 
other firm constraints have not received very much 
attention so far. 

There is substantial evidence that firm size matters 
in the effectiveness of policy support. The R&D and 
innovation additionality effects have been shown to be 
particularly prevalent for small firms, which are more 
likely to experience external financial constraints. For 
small firms there also is evidence of a positive induce-
ment effect. Moreover, many small or micro-enter-
prises do not have the capacity for an R&D department, 
while still being very innovative. So in order to maxi-
mize the effectiveness of policy support, it is important 
to target those types of firms and industries, for which 
additionality is largest, and to support both innovation 
input and output.

Somewhat more heterogeneity exists in the results 
of the smaller literature on the impact of innovation 
policy support on firm performance. However, overall, 
findings confirm the existence of a positive relationship 
between public R&D support, innovation and firms per-
formance. Again firm size matters, as do productivity 
levels and sectors (e.g. Vanino et al. 2019). Greater 
access to, and use of, administrative data could con-
tribute to moving the knowledge frontier forward here 
(e.g. OECD 2013; Card et al. 2011, for NSF; Costanzo, for 
ISTAT; UK Data Forum 2018).
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