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Abstract This paper evaluates the impact of award-
ing a second investment grant to the same firm. We
implement a Regression Discontinuity Design strategy
using a rich firm-level administrative database, which
allows us to link applications to grants and their scores
to firms’ performance. Our results show that while a
single grant has a positive impact on firms’ labour pro-
ductivity, a second investment grant produces an even
stronger effect. A more granular analysis suggests that
only micro- and small-sized firms benefit from a single
grant, whereas the overall effect of an investment grant
booster shot is confirmed for themicro- and small-sized
firms.No effectswere found on total factor productivity
for either the single or the second grant.

Plain English Summary The Portuguese economy
has lived through protracted productivity stagnation
and economic divergence in the 21st century. Grants
funded by the European Union have been an impor-
tant policy tool to promote firm productivity and eco-
nomic convergence. In our analysis, a notable pattern
emerges: multiple grants, accounting for a significant
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share of total funds, tend to be concentrated in a small
number of firms. This concentration raises concerns
regarding both equity and efficiency. This study shows
that allocating multiple grants to the same firm may be
an effective strategy for enhancing firm performance.
Our findings suggest that the benefits of a second grant
are stronger than those of a single grant. However, no
discernible effects are observed on total factor produc-
tivity. While micro and small firms seem to benefit sig-
nificantly from a grant booster shot, the analysis for
other firm sizes warrants further research.

Keywords Industrial policy · Investment grants ·
Multiple grants · Productivity

JEL Classification D22 · H25 · L25 · L52

1 Introduction

This paper evaluates the impact of investment grants on
firm performance. Our analysis focuses on the effec-
tiveness of awarding a second investment grant to the
same firm. There is considerable consensus among
economists about the benefits of investment grants;
however, there is mixed evidence on their effective-
ness in improving firms’ productivity (e.g., (Bernini
et al., 2017; Bronzini & Iachini, 2014; Bronzini &
Piselli, 2016; Cerqua & Pellegrini, 2014; Criscuolo
et al., 2019; Dvoulety et al., 2021)). Some challenges
that the empirical literature on the impact of public
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grants faces partly result from incomplete and non-
representative data samples, or identification issues
related to, for example, the self-selection of applicants
(e.g., (Bronzini & Piselli, 2016; Criscuolo et al., 2022,
2019)). These limitations are evenmore pertinent when
assessing the impact of allocatingmultiple grants to the
same firm (e.g., (Howell, 2017; Murakozy & Telegdy,
2022; Srhoj & Walde, 2020)).

Public grants are an important policy tool and are
back to the limelight — see, for example, Cheng et al.
(2019), Fang et al. (2018), Lim et al. (2018) on public
grants in China, Brown and Earle (2017) on the public
support to small firms by the Small Business Adminis-
tration in the United States, and the European Commis-
sion’s NextGenerationEU ((European, 2022)). In this
context, it is crucial to evaluate the outcome of this new
wave of industrial policy, namely the effectiveness of
public grants to firms (e.g., (Criscuolo et al., 2022)).

Investment grants aim to address the presence of
market failures, namely financial constraints (e.g.,
(Fang et al., 2018; Hall & Lerner, 2010)), knowledge
spillovers and disincentives for socially optimal lev-
els of investment in R&D (e.g., (Arrow, 1972; Bloom
et al., 2019)). The mixed evidence on the benefits of
grants to firm performance reflects the limitations of
industrial policy.The effectiveness of investment grants
also depends on eligibility criteria: sectors and firms to
be targeted (e.g., (Jugend et al., 2020)); the type of
grant, that is, grants or subsidised loans (e.g., (Huergo
&Moreno, 2017)); the optimal amount of funds to allo-
cate to each firm (e.g., (Gorg & Strobl, 2007)); the cer-
tification effect of grants, namely for ventures (e.g.,
(Lanahan & Armanios, 2018)); the characteristics of
firm owners, namely gender (e.g., (Gicheva & Link,
2013)); or firms’ characteristics such as size or their
participation in international trade (e.g., (Rotemberg,
2019)). The selection process is also crucial to attain-
ing their economic and social goals. The assessment of
applications by independent experts, based on objec-
tive criteria, is a necessary condition for a transparent
and effective allocation of investment grants. Other-
wise, the industrial policy may favour specific firms
over others, breaking competition rules and, thus, dis-
torting the level playing field and hindering efficiency
(e.g., (Akcigit et al., 2023)). The expansion of selected
firms at the cost of their competitorsmight wreak havoc

impact on aggregate output (e.g., (Rotemberg, 2019)).
These risks aremagnifiedwhenmultiple grants are allo-
cated to the same firm, resulting in a high concentra-
tion of public grants in a small number of firms (e.g.,
(Trajtenberg, 2020)), raising concerns about the effec-
tiveness and fairness of the allocation of public grants.

Several papers have found a positive impact of
public grants on firms’ investment, employment and
turnover (e.g., (Cerqua & Pellegrini, 2014; Cingano
et al., 2022)), while there is ambiguity regarding the
impact on productivity. Srhoj et al. (2021b), Srhoj and
Walde (2020) evaluated the impact of specific grants
programs on the performance of firms in Croatia. Srhoj
and Walde (2020) found that an export-oriented grant
program has a positive effect on exports, sales and
value-added, but no effect on employment, and a slight
effect on total factor productivity (TFP). Cin et al.
(2017), Crespi et al. (2020), analysing grants for R&D
to firms in Chile and South Korea, respectively, found
a positive impact on firms’ productivity. Murakozy and
Telegdy (2022), in an analysis of ERDF grants for Hun-
gary, found a positive impact of grants on labour pro-
ductivity but no effect on TFP. Cerqua and Pellegrini
(2014), investigating the impact of the main Italian
regional policy, found a negligible effect. Criscuolo
et al. (2019) found no evidence of a positive impact
of investment grants on productivity. Mesquita et al.
(2022), Santos (2019) investigate the impact of ERDF
grants in the Portuguese economy and found no effect
on productivity.

The empirical evidence of the impact of multi-
ple grants allocated to the same firm is scarce and
mixed. The concentration of grants in a small num-
ber of firms raises concerns that the strategy may not
be effective both in improving firm performance and
the country’s competitiveness. The results of Feld-
man et al. (2022), for the U.S. Small Business Inno-
vation Research (SBIR) program, emphasise the bene-
fits of awarding several R&D grants to the same firm.
These authors show that in every outcome dimension
— commercial activity, human capital development,
patents, and scientific publications — there was a pos-
itive effect, that also benefited the government and
society. Murakozy and Telegdy (2022) investigate the
impact of multiple ERDF grants for Hungarian firms.
Those authors concluded that firms receiving multi-
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ple grants grow faster than those receiving only one
and that multiple grants may favour the efficiency of
the European Union’s Structural and Cohesion Funds.
Srhoj and Walde (2020) use the full database of pub-
licly co-financed projects over the period 2009–2012
in Croatia. Those authors investigate the impact of
two types of export-oriented grants, the grants for
technology-oriented and for commercialization activ-
ities, using a differences-in-differences matching esti-
mator. In this study, the treated group is composed of
firms that received export-oriented grants and have also
received other grants from the government. The results
of Srhoj andWalde (2020) showa positive impact of the
additional grant on export growth, in particular of the
export-oriented grants. Howell (2017) uses an exten-
sive database of ranked applications to the US Depart-
ment of Energy’s Small Business Innovation Research
to evaluate a two-stageR&Dgrant program. In this pro-
gram, only the winners of grants in Phase I could apply
to Phase II. The author considers different competi-
tions and centres the ranks around zero to implement
a sharp RDD by comparing firms in the neighbour-
hood of the cut-off. Howell (2017) concluded that the
first treatment strongly affected innovation and finan-
cial and commercial success. On the other hand, the
author found no effects for the grant awarded in Phase
II, which may be due to eligibility criteria and adverse
selection. Moreover, the author concluded that a sin-
gle grant is more effective for firms facing financial
constraints.

Existing literature also suggests heterogeneity in
the effectiveness of investment grants across firm
sizes. The results by firm size show that investment
grants have a greater impact on small-sized firms (e.g.,
(Criscuolo et al., 2022)). Santoleri et al. (2022) inves-
tigated the impact of the SME Instrument, a two-phase
R&D grant program targeting innovative and small
and medium-sized firms, implementing an RDD. The
authors conclude that Phase 1, which awards small
R&D grants, was not effective, whereas Phase 2, which
awards R&D grants up to e2.5 million, had sizeable
effects on firm-level outcomes, namely on investment,
innovation, employment and revenues. These effects
were stronger on smaller and younger firms, and also
for firms with higher financial fragility. Srhoj et al.
(2021b) showed that business development grants have
a positive effect on capital stock, bank loans, interme-
diate inputs and value-added, but no positive effect
on productivity, sales and employment. Srhoj et al.

(2021b) also highlighted that the findings rely on the
positive effects of small-sized firms. Criscuolo et al.
(2019) investigating the impact of investment grants
from the Regional Selective Assistance program in the
United Kingdom found a positive effect on employ-
ment, but only for small-sized firms. Analysing an
R&D grant program implemented in Italy, Bronzini
and Iachini (2014) found that the grants increase invest-
ment by small-sized firms, whereas there is no impact
on larger firms. Bronzini and Piselli (2016) evaluating
the impact of R&D grants in Italy also found a positive
impact of the program on the number of patent applica-
tions, but the effect was greater for smaller firms. Those
results suggest that the impact of grants on investment,
employment and turnover ismore pronounced in small-
sized firms.

Our paper contributes to the literature on the evalu-
ation of the impact of investment grants, namely on the
effectiveness of awarding a second grant to the same
firm. The contributions of our evaluation are fourfold.
First, we propose an effective identification strategy
to evaluate the impact of awarding multiple investment
grants to the samefirm, a topical issue scarcely explored
in the literature. We use a rich firm-level administra-
tive database that includes the population of Portuguese
firms that have applied to theEuropeanRegionalDevel-
opment Fund (ERDF) in 2007–2018. In that period,
a high concentration of grants in a small group of
firms, that have received multiple grants, stands out.
Around 30% of the supported firms were awardedmul-
tiple grants, representing about 65% of the total ERDF.
Among those, a group of 2167 firms received almost
50% of the total funds. Our database comprises 54,765
applications by 24,627 firms, 16,428 funded projects
of 10,980 firms, corresponding to 5.9 billion euros.
We have information about the application scores for
selected and non-selected firms, which a committee
of independent experts awards, the applications’ and
the projects’ implementation dates. The combination
of that data with detailed balance sheet information on
the financial and operational status of firms allows us
to assess the impact on productivity of awarding mul-
tiple grants to the same firm. This data allows us to
implement a Regression Discontinuity Design (RDD)
strategy to identify the effects of allocating multiple
grants to the same firm, namely on its productivity.

Second, our RDD estimates show that a single
investment grant has a positive and statistically signifi-
cant effect on the performance ofmicro and small-sized
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firms and no effects on medium- and large-sized firms,
corroborating the findings in the literature. Third, the
estimates concerning the grant booster shot show a pos-
itive and statistically significant impact on value-added
and labour productivity. The impact of the grant booster
shot on those variables is significantly larger than the
effect of a single grant. Therefore, our results suggest
that allocating multiple grants to the same firm may
be an effective strategy to improve firm performance.
However, no effects were found on total factor pro-
ductivity. Fourth, a more granular analysis by firm size
shows that the overall effect of the investment grant
booster shot is confirmed for micro- and small-sized
firms. The analysis for other firm sizes warrants fur-
ther research.

The remainder of this paper is organised as follows.
Section2 describes the ERDF investment grants pro-
gram and describes the database. Section3 presents
the empirical strategy. Section4 presents the descrip-
tive statistics underlying the RDD analysis. Section5
presents and discusses the results of the RDD analysis.
Section6 provides a robustness check analysis. Sec-
tion7 concludes and discusses the policy implications
of allocating multiple grants to the same firm.

2 Program description and data

In our empirical analysis, we use data from the ERDF
to support Portuguese firms’ investment. This data
includes two multi-annual financial frameworks: the
National Strategic Reference Framework, 2007–2013
(NSRF), and PT2020, 2014–2018. The ERDF aims at
strengthening economic and social cohesion in the EU
and is one of the five funds settled by the European
Structural Investment Funds (ESIF), managed by the
European Commission and the EU member states.

ERDF grants to firms aim at increasing firms’ pro-
ductivity and competitiveness, improving economic
specialisation, regional development, and the econ-
omy’s internationalisation. These objectives are of
utmost importance in the context of the Portuguese
economy, which has lived through a long period of
lowgrowth, protracted productivity stagnation and eco-
nomic divergence in the 21st century (e.g., (Blanchard
& Portugal, 2017; Eichenbaum et al., 2017)).

ERDF has been an important instrument in Por-
tuguese policymakers’ toolkit to promote competitive-
ness and productivity. The ERDF program comprises

three instruments to support different types of firms’
investment: the Innovation Incentive System, the Qual-
ification Incentive System and the Research andDevel-
opment Incentive System.1

The Innovation Incentive System aims at promot-
ing investment in innovation and the firms’ interna-
tionalisation, accounting for over 65% of total ERDF
in the NSRF and in PT2020. This instrument supports
investment in tangible and intangible assets, includ-
ing machinery, equipment and software, and also the
construction of facilities. These investments aim at
increasing the production of goods and services, to
improve production processes or to expand the pro-
duction capacity of high-technology goods. The Inno-
vation Incentive System also supports the creation of
new firms based on a high-skilled labour force and tar-
geting international markets. Santos (2019) provides
a detailed description and an impact assessment of
this program, and concludes that grants have a posi-
tive impact on investment, employment, sales and TFP.
The Qualification Incentive System aims at increas-
ing SME productivity and internationalisation through
investment in intangible assets, accounting for around
20% of total ERDF. Wagner (2007) surveys the evi-
dence between exporting and productivity and shows
that exporting firms have higher productivity and, in
many studies, higher productivity growth. Although
there may exist self-selection of more productive firms
into export markets, public grants programs that aim at
stimulating exports also address competitiveness and
productivity. For example, Srhoj and Walde (2020)
evaluate the impact of two types of exported-oriented
programs for Croatia and conclude that the program
that resulted in a higher impact on exports was also
more effective in fostering labour productivity. The
third ERDF instrument is the Research and Develop-
ment Incentive Systemwhich aims at increasing invest-
ment in R&D and the development of new products and
services, involving entities of the scientific and techno-
logical system, accounts for around 15%of total ERDF.
This program aims at stimulating technological innova-
tion that will translate into higher productivity. Alexan-

1 In fact, the designation of those three ERDF instruments is
slightly different in NSRF and in PT2020. In NSRF the incen-
tive systems were the following: Innovation; SMEQualification;
and Research and Technological Development. In PT2020, the
three instrumentswere the following: Entrepreneurial Innovation
and Entrepreneurship; Qualification and Internationalisation of
SME; and Research and Technological Development.
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dre et al. (2023) conclude that the impact ofR&Dgrants
on firm productivity in the Portuguese economy, in the
period 2007–2019, seems to be transitory.

It must be stressed that the mechanisms through
which those three instruments impact on productiv-
ity are very different. Dimos et al. (2022) for R&D
grants, Dvoulety et al. (2021) for SME business devel-
opment grants and Srhoj et al. (2023) for export boost-
ing policies show that the impact of grants on firm
performance varies significantly across different grant
programs. However, in our econometric analysis, we
include the investment grants awarded to firms by those
three programs. Although those three instruments sub-
sidise different types of investments, namely, tangible
and intangible assets, the ultimate goal of those three
instruments is to foster firms’ productivity. However,
given the specificities of the Research and Develop-
ment Incentive System, in our robustness check anal-
ysis, we will exclude it from our analysis. Dvoulety et
al. (2021), in a survey of the impact of public SME
grants on firm performance, also excluded grants that
support R&D activities. The application to grants for
firms’ investment projects by ERDF follows calls for
tender. The selection criteria are made available in the
call that announces the opening of the tender. Applica-
tions are evaluated by a group of independent experts of
recognisedmerit and suitability,with a significant share
selected among scholars from the main Portuguese
universities. Applications’ scores vary between 0 and
5. The best-scored projects are awarded a grant until
the program’s specified budget line. Selected projects
receive grants according to the project’s specifications,
investment implementation and goals contracted.

In our empirical analysis, we use two rich longitu-
dinal firm-level administrative databases for the Por-
tuguese economy. The database from the Portuguese
Agency forDevelopment andCohesion (AdC) includes
information for the population of applications to ERDF
grants, including the firm identification, the application
evaluation score for selected and non-selected firms,
the application and contract dates, the amount of the
ERDF benefit and total investment, both for NSRF and
PT2020 (the data has been used at the (Banco, 2019)).
The database from AdC comprises 24,627 firms and
16,428 funded projects corresponding to 10,980 firms.
The AdC database allows us to identify the number and
timing of grants allocated to each firm in the period
2007–2018.

The second dataset used in our analysis is theCentral
Balance Sheet (CBS) from the Bank of Portugal (see
(Banco, 2020)). The CBS database provides annual
economic and financial information on firms operat-
ing in Portugal, since 2006. The CBS database con-
tains firm-level administrative data, including balance
sheets and other accounting data, such as the turnover,
value-added, labour costs, leverage, total assets or the
number of employees. This information allows us to
compute labour productivity and total factor productiv-
ity. These data are available yearly for the population
of non-financial private sector firms, from 2006 to 2018
(about 390 thousand firms per year).

Those two datasets can be linked at the firm-level
as they use the same (anonymised) firm identifier. By
linking the two longitudinal databases, we can apply
adequate identification strategies to gauge the impact
of multiple grants on firms’ performance.2

In the NSRF, ERDF grants to firms’ investment
reached an amount of 3.3 billion euros, correspond-
ing to a total investment of 8.3 billion euros, allocated
to 6487 firms. In PT2020, ERDF grants amounted to
4.2 billion euros contracted until 2018, the period of
our analysis, corresponding to a total investment of 9.2
billion euros, allocated to 7243 firms. Figure1 presents
the number and value of grants by year. Since 2012,
the number of grants to firms has increased substan-
tially and 2016 was the year with the highest amount
of projects contracted (around 4000) and the highest
amount of grants awarded (over 1.5 billion euros).

The analysis of the distribution of ERDF grants to
firms’ investment shows a high concentration in a small
number of firms, both in the NSRF (2007–2013) and
in PT2020 (2014–2018). Figure2 presents the decile
distribution of ERDF grants to firms’ investment in
both programs. Figure2 shows a high concentration of
ERDF grants, where 10% of the firms which received
the highest grants account for 69% and 66% of total
ERDF grants to firms’ investment in the NSRF and in
PT2020, respectively.

Figure 3 presents an overview of the distribution of
the ERDF grants to firms’ investment. In the period
2007–2018, 24,627 firms applied to ERDF grants,
10,980 received ERDF grants, and 13,647 were not
selected to receive a grant. Thus, 55% of the firms that
applied to receive ERDF grants were not supported.

2 A full description of the variables used in our empirical analysis
is presented in Table 15 in the Appendix.
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Fig. 1 Number and value of grants by year. Source: Own computations using data from the Portuguese Agency for Development and
Cohesion

From the analysis of the data in Fig. 3, a feature
stands out in both ERDF programs: a significant share
of firms have receivedmore than one grant; that is, 3226
firms of the awarded firms (29%) received more than
one grant. From the group of firms that have received
multiple treatments, 2167, were awarded a grant, both
in the NSRF and PT2020. That group of firms received

around 1.6 billion euros in the NSRF (47.7% of total
ERDF) and 1.9 billion euros in PT2020 (43.8% of total
ERDF). On the other hand, 519 and 540 firms received
multiple grants in the NSRF and in PT2020, respec-
tively.

The availability of detailed information on the tim-
ing of grants and the application scores allows us to

Fig. 2 Decile distribution of ERDFgrants for firm investment: NSRF (2007–2013) vs. PT2020 (2014–2018). Source:Own computations
using data from the Portuguese Agency for Development and Cohesion
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Fig. 3 Overview of the
distribution of the ERDF
grants for firm investment,
2007–2018 (NSRF and
PT2020). Source:Own
computations using data
from the Portuguese Agency
for Development and
Cohesion

investigate in a more effective way the effectiveness of
allocating multiple grants to the same firm, that is, the
effectiveness of investment grants booster shots.

Table 1 shows the distribution of firms by the num-
ber of grants and the corresponding share of ERDF. The
one-off treatment, that is, firms that received only one
grant, accounts for 7754 firms (around 70% of the total
supported firms), corresponding to 35% of total ERDF
grants. On the other hand, around 30% of the awarded
firms received multiple grants, which accounted for
65% of the total ERDF grants to firms. For example,
1900 firms received two grants, accounting for 22% of
total ERDF.

3 Empirical strategy

In this section, we describe our empirical strategy to
evaluate the impact of an investment grant on firms’
performance. The empirical literature on the impact of
public grants is ambiguous in part due to incomplete
and non-representative data samples and identification
issues (e.g., (Bronzini & Piselli, 2016; Criscuolo et al.,
2022, 2019)). We implement a sharp RDD to identify
a causal relationship between grants and firms’ perfor-
mance, namely on firms’ productivity. The availability
of the scores of both non-selected and funded applica-
tions allows us to carry out a robust identification strat-
egy to evaluate the impact of a grant booster shot on
firms’ investment, employment, value-added and pro-
ductivity. In our analysis, we consider two measures of
productivity. Labour productivity is computed as the
ratio of value-added over the number of workers. Total
factor productivity is computed following Gandhi et al.

(2020) at the NACE 1-digit sectors (10 sectors). The
outcome is the log of real sales and the inputs consid-
ered are fixed assets, hours worked, and intermediate
inputs. The intermediate inputs are determined by the
sum of the cost of goods sold, materials consumed,
supplies, and external services, serving as a measure
of flexible inputs. All variables are represented in logs
and monetary variables are adjusted for inflation and
winsorized. Additionally, the estimation includes the
ratio of intermediate inputs to sales as a regressor.3

In our econometric specification, the dependent vari-
able is generically defined as Yi and can take two pos-
sible values, Yi (1), under the treatment, and Yi (0) in
its absence. The running variable which defines the
treatment assignment is the application’s (standard-
ised) score (Si ) — see Angrist and Rokkanen (2015).
The treatment indicator (Ti ) is a binary variable that
assumes the value 1 if the firm receives the grant (score
equal to or above zero, Si ≥ 0) and 0 otherwise (score
below zero, Si < 0). Equation1 presents firms’ two
potential outcomes:

Yi =(1 − Ti ) · Yi (0) + Ti · Yi (1)=
{
Yi (0) if Si < 0

Yi (1) if Si ≥ 0

(1)

The average treatment effect is estimated as the dif-
ference in the outcomes between the treated and the

3 As a sensitivity analysis, we estimated TFP replacing the hours
worked with the number of employees. The results, available
upon request, are consistent with our main findings.
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Table 1 Firms count and grant shares by number of grants received (2007–2018)

Grants Firms Share (%)

0 13,647 0

1 7754 35

2 1900 22

3 732 15

4 292 11

5 or more 302 18

Source: Own computations using data from the Portuguese Agency for Development and Cohesion

control group at the cut-off (c) — see Eq. 2.

τRDD = E [Yi (1) − Yi (0)|Si = c] (2)

The key assumption underlying our identification
strategy is that firms with scores in the neighbourhood
of the cut-off are similar and have the same potential
outcome. Thus, the causal effect is identified by com-
paring both groups in the neighbourhood of the cut-off
— see Cattaneo et al. (2020b), Cattaneo and Titiunik
(2022), Lee and Lemieux (2010) for a detailed discus-
sion of the RDD strategy.

Figure 4 outlines our two-step RDD empirical strat-
egy. First, we assess the impact of receiving a single
grant versus no grant on firms’ performance. The sam-
ple used in the analysis corresponds to Box A of the
diagram, where treated firms are those that received a
single grant. Second, we examine the effect on firms’
performance of receiving a second grant. For this step,
our sample includes firms that have already received
one grant and have applied for a second. The sample
evaluating the booster shot effect is represented by Box
B in the diagram. In this context, the treated group con-
sists of firms that secured the second grant.

The analysis incorporates two distinct control groups.
In the first step, the control group consists of firms that
applied for a grant but were never selected for funding.
In the second step, the control group comprises firms

Fig. 4 Control and treatment groups

that were awarded a first grant, and applied for a second
grant, but were not selected.

In our dataset, firms may submit multiple applica-
tions within the same year. However, our econometric
strategy only allows us to consider a single applica-
tion per firm per year. Therefore, we apply the follow-
ing application selection criteria. First, we prioritise the
chosen application with the highest score. Second, in
cases where all applications were rejected, we select
the one with the highest score.4

4 Descriptive statistics for the RDD analysis

In this Section, we present the descriptive statistics of
the sample used in the RDD analysis. In the period
2007–2018, we consider 705 calls for the allocation of
ERDF grants to support firm investments. We exclude
from the analysis the calls without a cut-off, that is, the
calls inwhich all applicationswere selected for funding
or all applications were non-selected.5

The sample used in the first step of our empirical
strategy, that assesses the impact of receiving a single

4 As a robustness check, we excluded firms with more than one
successful application in a given year from the estimations, and
the corresponding results remained consistent.
5 Table 16 in the Appendix presents the descriptive statistics
for the calls excluded from the analysis. The total number of
calls in which all applications were selected for funding is 94,
corresponding to 173 selected applications from 154 firms, each
firm averaging 66 employees. These calls are characterised by a
small number of applications per call, ranging from1 to 8 per call,
with a median of 1 application. The average grant awarded per
applicationwas approximatelye443 thousand, while themedian
grant amount was around e144 thousand. On the other hand,
there were 110 calls where no applications received funding,
encompassing 275 applications from 267 firms — the median
number of applications per call is 1.
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grant versus no grant, includes 6409 firms from 485
calls, where 2650 firms were not selected and 3759
firms received a single grant. When a firm submits
multiple applications for ERDF grants across differ-
ent years and none of the applications are selected, we
consider only the firm’s first application.6

Application scores range from zero to five. Each call
possesses a cut-off that distinguishes between funded
applications and those not selected. The calls have dis-
parate numbers of applicants, awards, and cut-offs. To
pool these calls, we must standardise the scores. In our
methodology, we adopt the approach of Howell (2017),
whose centres rank around zero. We accomplish score
standardisation by establishing the within-tender score
as the difference between the continuous raw score and
the cut-off. Consequently, the cut-off is uniformly set
to zero for all calls. All calls are then merged into a
single dataset, with each firm represented by a single
observation.

Figure 5 presents the distribution of the scores after
standardising the cut-off of all calls to zero. The scores
equal to or above zero correspond to firms that received
a single grant, while those below zero correspond to
non-selected firms. The standardisation implies that the
scores vary between minus five and five. Within the
bandwidth typically used in the RDD regression anal-
ysis, which will be discussed in the following section,
there is significant variation in the score.7

The sample used in the second step of our analysis,
where we assess the impact of a grant booster shot,
includes 220 calls and 821 firms, where 260 firms were
not selected to receive a second grant, and 561 firms
were awarded a second grant. In order to improve the
identification of the impact of the grant booster shot
we exclude non-selected applications in years when a
firm has received a grant from a previous call. We also
exclude firms that received a third treatment within 3
years of receiving the second grant.

6 In the context of the regression analysis detailed in Section
5, we replicated the estimations considering the non-selected
application with the highest score. We found similar results.
7 In Fig. 5, the highest bar includes scores above the cut-off,
ranging from [0;0.1[, with 49% of those scores being 0. Since
the scores are standardised and the cut-off is set to 0 (the threshold
for funding), there is a concentration of scores at 0. As a robust-
ness check, we implement a series of “donut” RDD regressions,
excluding scores of 0, between −0.02 and 0.02, and between
−0.05 and 0.05, as detailed in Section 6 of the paper.

Fig. 5 Standardised score distribution — no grant vs. a single
grant. Source:Owncomputations using data from thePortuguese
Agency for Development and Cohesion

Figure 6 presents the distribution of the standardised
scores for firms that have received a single grant (scores
below zero) and firms that have received two grants
(scores equal to or above zero). As with the first step of
the analysis, there is significant variation in the scores
around the cut-off.

Table 2 presents the descriptive statistics for the out-
come variables in the year before firms have applied for
a grant. Panels A and B correspond to the sample used
in the first step, no grant vs. a single grant, while panels
C and D provide statistics for the second step sample,
a single grant vs. two grants. For the two assessments,
we report the statistics for the full sample, panels A and
C, as well as for the sub-samples inside the bandwidth
around the cut-off used in the regressions analysis, pan-

Fig. 6 Standardised score distribution — a single grant vs. two
grants. Source: Own computations using data from the Por-
tuguese Agency for Development and Cohesion
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Table 2 Descriptive statistics for the outcome variables in the year before application (2007–2016)

Control Treated
Obs. Mean Median s.d. Obs. Mean Median s.d. t − test
Panel A: no grant vs. a single grant, full sample

Investment 2622 174.84 19.12 553.91 3754 195.76 30.10 561.99 -1.47

Employment 2622 24.73 9 50.52 3754 27.67 12 49.13 -2.33**

Value-Added 2622 783.87 209.34 1909.11 3754 862.93 299.51 1786.21 -1.69*

Labour Productivity 2622 27.96 22.16 23.37 3754 29.91 24.27 22.75 -3.32***

TFP 2540 0.04 0.02 0.05 3654 0.04 0.03 0.05 0.71

Panel B: no grant vs. a single grant, inside the bandwidth

Investment 672 167.47 12.95 545.77 2413 201.11 23.16 600.43 -1.31

Employment 672 22.40 6 51.52 2413 25.83 9 50.56 -1.56

Value-Added 672 744.93 140.55 1989.35 2413 839.64 238.93 1883.94 -1.14

Labour Productivity 672 26.81 21.55 22.67 2413 30.07 23.97 24.09 -3.15***

TFP 648 0.04 0.01 0.05 2337 0.05 0.03 0.05 -1.61

Panel C: a single grant vs. two grants, full sample

Investment 260 514.98 68.61 1554.36 561 549.32 120.65 1257.03 -0.34

Employment 260 48.76 17 130.11 561 67.20 26 135.74 -1.83*

Value-Added 260 1768.34 465.16 6360.42 561 2714.44 799.49 7262.62 -1.80*

Labour Productivity 260 31.61 25.75 23.99 561 35.50 29.91 23.42 -2.19**

TFP 253 0.05 0.03 0.05 557 0.05 0.03 0.05 -0.24

Panel D: a single grant vs. two grants, inside the bandwidth

Investment 140 494.85 44.22 1603.02 282 554.07 101.16 1385.63 -0.39

Employment 140 46.53 16 130.09 282 61.09 20 139.05 -1.03

Value-Added 140 1675.20 448.02 5462.45 282 2519.39 616.02 7417.23 -1.20

Labour Productivity 140 33.05 26.69 24.93 282 36.41 30.70 24.76 -1.31

TFP 135 0.05 0.03 0.05 278 0.05 0.03 0.05 -1.22

Notes: Investment, value-added, and labour productivity are expressed in thousands of euros. The t − test assesses the difference in
mean values between the treated and control groups. Significance levels: ***, 1%; **, 5%; *, 10%. “Obs.” stands for the number
of observations, and “s.d.” represents the standard-deviation. Source: Own computations using data from the Portuguese Agency for
Development and Cohesion and Central Balance Sheet

els B and D. For the first step analysis the bandwidth
corresponds to the set of estimations presented in Sec-
tion 5.1 and is computed according to Calonico et al.
(2014). Due to the small number of observations avail-
able for the second step of our RDD empirical strategy,
we define the bandwidth as 50% of applications in the
neighbourhood of the cut-off.

The t − tests presented in Table 2 assess the differ-
ence in mean values of the firms’ performance mea-
sures between the treated and control groups in the
year prior to application for a grant. For the full sam-
ples, panels A and C, there are statistically significant
differences between treated and control firms, regard-
ing employment, value-added and labour productivity.
Narrowing the sample to the observations inside the

bandwidth, which are used in the regression analysis,
panels B and D, we do not reject the null hypothesis of
absence of statistically significant differences between
the control and the treated group, except for labour pro-
ductivity in the case of no grant vs. a single grant.8

It shouldbe stressed that firms included in the sample
of the analysis of the first treatment invest less, are
smaller, have a considerably smaller gross value-added
and are less productive than those that receive the grant
booster shot.

8 Given the small number of observations in some of the sam-
ples, we report a statistical power analysis in Section 8.1 of the
Appendix. The results provide support to the similarity of treated
and control groups before grant application.
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Tables 17 and 18 in the Appendix breakdown the
information provided in Table 2 by year for the samples
inside the bandwidth.9 For each year represented in
these tableswe report the statistics for firms that applied
for a grant in the following year. For example, within
each table, the section labeled “2010” reports statistics
for firms that applied for a grant in 2011. Looking to
Table 17, no grant vs. a single grant sample, we observe
that in themajority of the cases treated and control firms
are identical in the year before the grant application.
The noticeable exceptions are the year 2011, where we
find discernible differences for employment and value-
added, and the year 2012, where treated and control
groups are statistically different for the five outcome
variables.10 Regarding a single grant vs. two grants,
Table 18, we do not find statistical differences between
treated and control firms for most of the cases. In a few
cases, we only find statistical differences at the 10%
significance level.11

In our empirical analysis, we also evaluate how the
impact of a single grant and a grant booster shot hinges
on firm-size. We consider three firm-size classes:
micro-, small-, and medium/large-sized firms.12 For

9 In the case of Table 17 in the year 2014 there was a negligible
number of applications and, therefore, we do not present the
descriptive statistics for the year 2013. We also do not report the
statistics for 2017, as the last year used in the sample is 2018
and we are not able to evaluate the impact of grants received in
that year. For Table 18 the descriptive statistics for 2008, 2009,
2013, 2015, and 2016 are not presented given the small number
of observations in those years.
10 Table 2 shows that, in the case of no grant vs. a single grant
within the bandwidth, the treated and control groups are statisti-
cally significantly different solely in terms of labour productivity.
Table 17 suggests that this difference may be largely attributable
to the year 2012, which corresponds to the application year 2013.
Consequently, we run a robustness test using a sample excluding
this application year. On the one hand, we do not find statis-
tically significant differences between the control and treated
groups conducting the t − test . On the other hand, we estimated
the regressions for no grant vs. a single grant, and we found
consistent results.
11 The statistical power analysis is presented in Section 8.1 of
the Appendix.
12 For the classification of firm size, we follow the classification
defined in the Official Journal of the European Union, L 124,
20/05/2003 P. 0036–0041, Annex, Article 2: “1. the category of
micro, small and medium-sized enterprises (SMEs) is made up
of enterprises which employ fewer than 250 persons and which
have an annual turnover not exceeding EUR 50 million, and/or
an annual balance sheet total not exceeding EUR 43 million.
2. Within the SME category, a small enterprise is defined as
an enterprise which employs fewer than 50 persons and whose

the analysis of the impact of a single grant the dis-
tribution of observations among micro-, small-, and
medium/large-sized firms is 40.6%, 46.9%, and 12.5%,
respectively. For the analysis of the impact of a grant
booster shot the distribution is 22.2%, 53.0%, and
24.8%, respectively.

5 Results

This section presents the results of theRDDestimations
from our two-step empirical strategy: the impact of a
single grant and that of an investment grant booster shot
on firm performance.We evaluate the impact 1, 2, and 3
years after the firm has received the grant, represented
as leads t +1, t +2, and t +3, respectively. We present
these results for the entire sample and by firm size.

5.1 No grant versus a single grant

The RDD plots presented in Fig. 7 illustrate the dif-
ferences in investment, employment, value-added, and
labour productivity near the cut-off, between non-
selected firms and those that received a single grant in
lead t + 3. The sub-panels of Fig. 7 suggest a potential
discontinuity between the control and treated groups,
especially in terms of investment, value-added, and
labour productivity. This anticipates some of the RDD
estimation results that we present below.

Table 3 presents the RDD estimates of the impact
of a single investment grant on firms’ performance.13

Each set of lines corresponds to a regression where
the dependent variable, defined in logs, is identified in
the first column. For the outcomes investment, employ-
ment, value-added, labour productivity, and TFP, we

annual turnover and/or annual balance sheet total does not exceed
EUR 10 million. 3. Within the SME category, a microenterprise
is defined as an enterprise which employs fewer than 10 persons
andwhose annual turnover and/or annual balance sheet total does
not exceed EUR 2 million”. For more details see the information
at http://data.europa.eu/eli/reco/2003/361/oj.
13 Overall, for the different regressions, the control and treatment
groups inside the bandwidth represent between 11 and 25%, and
between 32 and 51%, of the sample, respectively. For example,
the sample used to analyse the impact of a single grant on employ-
ment over a 1-year lead (t + 1) consists of 6358 observations, as
shown in Table 3. The control group comprises 2611 firms, while
the treated group contains 3747 firms.Within the bandwidth used
for the Triangular kernel estimation, the control group includes
669 firms, and the treated group has 2409 firms.
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Fig. 7 RDD plots— no grant vs. a single grant. Note: Local linear plots based on a triangular kernel for outcomes in lead t +3. Source:
Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

evaluate the impact in leads t + 1, t + 2, and t + 3
after the firm has received the grant.14 For each depen-
dent variable and lead we report two estimates, corre-
sponding to the two definitions of the kernel function
underlying each regression. In odd columns, we report
the estimates using a triangular kernel function, where
observations are assigned a weight that declines sym-
metrically and linearly with the distance to the cut-off.
In contrast, in even columns we use an Epanechnikov
kernel to set the weight as a quadratic decaying — see
Cattaneo et al. (2020b). In both cases, observations
outside the bandwidth have a zero weight. We allow

14 We drop observations where employment, value-added,
labour productivity or TFP are zero.

the bandwidth to differ on each cut-off side.15 Follow-
ing Gelman and Imbens (2019), we use local linear
RDD estimators.

Our estimations follow a non-parametric approach
that includes covariates—seeCalonico et al. (2019) for
a detailed discussion of the methodology and Green-
stone et al. (2022) for an application showing that it
provides consistent results. We consider the following
control variables: profitability, leverage, sales growth,
assets, firm age, size and sector of activity defined
by the one letter code.16 In line with Cattaneo et al.

15 We replicated the estimations discussed below using a sym-
metric bandwidth and the results are consistent.
16 As a robustness check, we have also included as covariates
NUTS III regions, a dummy variable indicating whether the firm
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Table 3 RDD estimation results — no grant vs. a single grant

Dependent t + 1 t + 2 t + 3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 1.978*** 2.025*** 1.512*** 1.396*** 1.835*** 1.793***

(0.313) (0.294) (0.283) (0.258) (0.290) (0.314)

N 6389 6389 5511 5511 4614 4614

Employment 0.120* 0.128** -0.028 0.006 -0.012 0.072

(0.067) (0.064) (0.050) (0.050) (0.050) (0.062)

N 6358 6358 5481 5481 4614 4614

Value-Added 0.201** 0.196*** 0.085 0.097 0.093 0.198**

(0.079) (0.074) (0.073) (0.074) (0.066) (0.086)

N 6213 6213 5389 5389 4614 4614

Labour Productivity 0.110** 0.119*** 0.046 0.088*** 0.094*** 0.095***

(0.043) (0.038) (0.042) (0.033) (0.032) (0.030)

N 6194 6194 5374 5374 4614 4614

TFP 0.036 0.038 0.016 0.010 0.031 0.017

(0.058) (0.059) (0.045) (0.047) (0.046) (0.048)

N 6274 6274 5392 5392 4520 4520

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2 and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age, size and sector of activity.
Robust standard-errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%.
Source: Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

(2020b), we clustered the standard errors. As the appli-
cation year is different according to the calls, we cluster
at the application year level.

The results presented in Table 3 indicate that, except
for TFP, a single grant has a positive impact on firms’
investment, employment, value-added and labour pro-
ductivity.17 However, the persistence of these effects
varies among different outcomes. In terms of invest-
ment, and looking to the estimates based on the
Epanechnikov kernel, the results show that 3 years after
receiving the initial grant, firms’ investment more than
doubled. Conversely, the effect on employment stands
at approximately 14% (computed as (e0.128−1)×100),
but is statistically significant only in the year imme-
diately following the treatment. The average employ-
ment for treated firms is 27.7 (as shown in Panel A

is an exporter, and the variables used in theTFPcalculation (hours
worked, and intermediates). Overall, the results from these esti-
mates corroborate the results presented below.
17 Following the suggestion of an anonymous referee, we esti-
mated a set of models where we use the variables included in
the TFP estimation as outcomes to analyse why TFP does not
change. The results suggest that the absence of effects on TFP
might be due to inefficiency in the allocation of capital.

of Table 2 in the Appendix), implying an increase of
nearly 4 employees.

One year after obtaining the first grant, firms’ value-
added experiences an increase of over 20% (± 15
percentage points, computed from the 95% confi-
dence interval). No significant impact on value-added
is observed 2 years after treatment.Our estimates reveal
a value-added impact in the third year, statistically sig-
nificant at the 5% level, although this significance dis-
appears when the Triangular kernel is considered.

Thepositive impact on labour productivity is approx-
imately 10% (± 6 percentage points) 3 years after the
firm receives the initial grant. This effect remains sig-
nificant across all three-time leads. Given an average
productivity of 30 thousand euros (Panel A of Table 2),
the increase in productivity amounts to nearly 3 thou-
sand euros.18

18 As a robustness check, we implemented a placebo cut-off fol-
lowing Cattaneo et al. (2020b). We set an artificial cut-off at
0.5 for the treated group evaluation and −0.5 for the control
group. Overall, we found no statistically significant results. Fur-
thermore, we replicated our estimates for different bandwidths
around the threshold and the results remained consistent.
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The impact of investment grants may change with
firm-size. The economic rationale for public grants to
firms is based on liquidity constraints, that may affect
more micro and small-sized firms — see, for exam-
ple, Fazzari et al. (1988), Zwick and Mahon (2017).
Public grants may foster firms’ investment by reducing
the cost of capital. Therefore, we expect the impact of
grants to be stronger for micro and small-sized firms
(e.g., (Criscuolo et al., 2022)). Our results for micro-
and small-sized firms corroborate the findings in the
empirical literature.

The results for micro-sized firms, Table 4, show that
a single grant has an effect on investment, employ-
ment, value-added, and labour productivity. In compar-
ison with the aggregated results presented in Table 3,
we stress the following: the effect on employment per-
sists in the 3 years following the receipt of the public
grant, representing an increase of 15.3% (± 11 per-
centage points) after 3 years; the effect on value-added
approaches 30%after 3 years; the impact on labour pro-

ductivity is around 12%, but becomes non-significant
after the first year following the grant receipt.

Concerning small-sized firms, the RDD plots pre-
sented in Fig. 8 show discontinuities at the cut-off
on investment, value-added, and labour productivity in
lead t + 3. The results presented in Table 5 show that
a single grant yields a favourable labour productivity
increase of approximately 19% (statistically significant
at the 5% level). This effect ismore robust and enduring
when contrasted with the effect of the public grant on
micro-sized companies. Notably, there is no observable
positive impact on employment. The positive influence
on gross value-added is sustained only for a year after
the company receives the public grant (around 21%,
with a margin of± 17 percentage points). The stronger
impact of grants on small-sized firms is in line with
the studies of Bronzini and Iachini (2014), Criscuolo
et al. (2019), Dechezlepretre et al. (2023), Decramer
and Vanormelingen (2016), Howell (2017), Santoleri
et al. (2022), Srhoj et al. (2021a).

Table 4 RDD estimation results — no grant vs. a single grant, micro-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 1.630*** 1.626*** 1.947*** 1.939*** 1.833*** 1.844***

(0.374) (0.365) (0.509) (0.521) (0.572) (0.605)

N 2603 2603 2224 2224 1929 1929

Employment 0.077* 0.094** 0.098** 0.105** 0.137** 0.143**

(0.046) (0.046) (0.046) (0.045) (0.059) (0.057)

N 2574 2574 2198 2198 1929 1929

Value-Added 0.194** 0.213** 0.064 0.072 0.260** 0.259**

(0.091) (0.092) (0.105) (0.102) (0.128) (0.125)

N 2485 2485 2146 2146 1929 1929

Labour Productivity 0.114* 0.113** 0.009 0.017 0.075 0.073

(0.059) (0.052) (0.076) (0.074) (0.056) (0.059)

N 2468 2468 2131 2131 1929 1929

TFP 0.083 0.079 0.101 0.102 0.090 0.096

(0.055) (0.058) (0.079) (0.080) (0.109) (0.110)

N 2500 2500 2117 2117 1845 1845

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations. All
regressions include the following control variables: profitability, leverage, sales growth, assets, firm age and sector of activity. Robust
standard-errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%. Source:
Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet
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Fig. 8 RDD plots — no grant vs. a single grant, small-sized
firms. Note: Local linear plots based on a triangular kernel for
outcomes in lead t + 3. Source: Own computations using data

from the Portuguese Agency for Development and Cohesion and
Central Balance Sheet

Combining micro- and small-sized firms, the results
show a positive effect on value-added in the first and
third leads (statistically significant at the 1% and 5%
levels, respectively) and a positive impact on invest-
ment and labour productivity during the 3 years fol-
lowing the awarding of a grant (statistically significant
at the 1% level) — see Table 20 in the Appendix.

For medium- and large-sized firms, we did not find
any positive impact on firms’ performance — Table 6.
The noteworthy outcome is the negative impact on
value-added in the third lead, which is statistically sig-
nificant at the 5% level of significance.

5.2 A single grant versus two grants

In this section, we implement the second step of our
empirical strategy, which aims at evaluating the impact
of an investment grant booster shot.We add as a control
variable the amount of grant received in the first treat-
ment and we define the bandwidth as 50% of applica-
tions in the neighbourhood of the threshold.19

19 We also estimated the impact of a grant booster shot defin-
ing the bandwidth according to the optimization techniques dis-
cussed in Calonico et al. (2014). The results are consistent with
the ones presented in this section — see Tables 21 and 22 in the
Appendix.
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Table 5 RDD estimation results — no grant vs. a single grant, small-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 1.791*** 1.821*** 1.008*** 1.006*** 0.915*** 0.901***

(0.468) (0.482) (0.348) (0.349) (0.340) (0.344)

N 2987 2987 2595 2595 2115 2115

Employment 0.037 0.077 0.068 0.124 0.009 0.009

(0.079) (0.081) (0.096) (0.090) (0.091) (0.089)

N 2985 2985 2594 2594 2115 2115

Value-Added 0.179** 0.188** 0.125 0.134 0.144 0.136

(0.083) (0.084) (0.085) (0.086) (0.096) (0.092)

N 2943 2943 2561 2561 2115 2115

Labour Productivity 0.151*** 0.143*** 0.137** 0.142** 0.177** 0.171**

(0.052) (0.050) (0.065) (0.063) (0.084) (0.081)

N 2941 2941 2561 2561 2115 2115

TFP -0.006 -0.009 -0.039 -0.058 -0.014 -0.018

(0.106) (0.109) (0.101) (0.103) (0.104) (0.102)

N 2977 2977 2586 2586 2106 2106

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations. All
regressions include the following control variables: profitability, leverage, sales growth, assets, firm age and sector of activity. Robust
standard-errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%. Source:
Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

Table 6 RDD estimation results — no grant vs. a single grant, medium- and large-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 0.311 0.193 0.081 -0.018 1.276* 1.032

(0.538) (0.516) (0.308) (0.361) (0.679) (0.653)

N 799 799 692 692 570 570

Employment -0.019 -0.072 0.026 -0.036 -0.030 -0.092

(0.160) (0.152) (0.172) (0.170) (0.232) (0.214)

N 799 799 689 689 570 570

Value-Added -0.023 -0.042 -0.089 -0.109 -0.352** -0.366**

(0.137) (0.135) (0.148) (0.149) (0.149) (0.146)

N 785 785 682 682 570 570

Labour Productivity 0.056 0.093 -0.031 0.017 -0.173* -0.122

(0.062) (0.067) (0.092) (0.103) (0.102) (0.116)

N 785 785 682 682 570 570

TFP -0.044 -0.036 -0.098 -0.096 -0.070 -0.084

(0.114) (0.114) (0.149) (0.148) (0.166) (0.173)

N 797 797 689 689 569 569

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations. All
regressions include the following control variables: profitability, leverage, sales growth, assets, firm age and sector of activity. Robust
standard-errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%. Source:
Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet
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Table 7 RDD estimation results — a single grant vs. two grants

Dependent t + 1 t + 2 t + 3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 0.975** 0.913** 0.493 0.530 1.159 1.260

(0.396) (0.375) (0.536) (0.509) (0.886) (0.900)

N 817 817 756 756 729 729

Employment 0.057 0.065 0.156* 0.162* 0.133 0.130

(0.065) (0.065) (0.091) (0.090) (0.168) (0.157)

N 817 817 756 756 729 729

Value-Added 0.243** 0.242** 0.214* 0.210* 0.398** 0.406**

(0.102) (0.098) (0.124) (0.117) (0.193) (0.202)

N 804 804 744 744 729 729

Labour Productivity 0.194** 0.187** 0.080 0.071 0.216*** 0.228***

(0.078) (0.077) (0.077) (0.073) (0.083) (0.088)

N 803 803 744 744 729 729

TFP 0.114 0.075 0.120 0.086 0.179 0.182

(0.241) (0.239) (0.262) (0.259) (0.247) (0.243)

N 808 808 747 747 716 716

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age, amount of grant in the first
grant, size and sector of activity. Robust standard-errors clustered at the application year level are reported in parentheses. Significance
levels: ***, 1%; **, 5%; *, 10%. Source: Own computations using data from the Portuguese Agency for Development and Cohesion
and Central Balance Sheet

Table 7 presents the estimates of the impact of a sec-
ond grant on firms’ performance.20 The second grant
only has a positive and statistically significant impact
on investment in the first year at the 5% significance
level. Compared to the effect of a single grant, Table 3,
the impact on investment is considerably lower, and
temporary. Regarding employment, our analysis sug-
gests no significant effect. On the other hand, the results
fromTable 7, specifically in the Epanechnikov column,
indicate that a grant booster shot positively and signifi-
cantly impacts both value-added and labour productiv-
ity. This effect remains statistically significant for the 3
years after receiving the second grant for value-added
and is observed in the first and third years for labour

20 Within the bandwidth used for the following estimations, the
control and treatment groups account for 12 to 17% and 34 to
38% of the sample, respectively. For instance, when estimating
the impact of a grant booster shot on employment in the first lead
using a triangular kernel function, the sample comprises 817
observations, as shown in Table 7. The control group consists of
258 firms, while the treatment group contains 559 firms. When
considering firms with scores close to the cut-off, the control
group includes 138 firms and the treated group has 280 firms.

productivity. However, our estimates do not show any
effect of the second grant on TFP. Overall, for value-
added and labour productivity, the magnitude of the
coefficients is much higher for an investment grant
booster shot than for a single grant — see Table 3. The
impact of a booster shot on value-added and labour pro-
ductivity in lead t + 3 is more than twice as large as
the one of a single grant. Three years after receiving
the second grant, the positive impact on value-added
is about 50% ((e0.406 − 1) × 100) and statistically sig-
nificant at the 5% level. On labour productivity, the
second grant has a positive effect of about 25% at the
1% significance level (± 17 percentage points, consid-
ering the 95% confidence interval), which means that
considering an average labour productivity of 36 thou-
sand euros, we expect an average increase of about 9
thousand euros.

Similar to our approach for no grant versus a single
grant, we evaluate the potential heterogeneity in the
impact of a second grant according to firm size. Since
the number of observations for micro-sized firms and
medium- and large-sized firms is small, we conducted

123

1617



F. Alexandre et al.

Table 8 RDD estimation results — a single grant vs. two grants, micro- and small-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 1.266*** 1.202*** 0.639 0.724 1.267 1.435

(0.437) (0.410) (0.719) (0.655) (1.041) (1.050)

N 614 614 565 565 541 541

Employment 0.054 0.076 0.119 0.141* 0.084 0.101

(0.082) (0.078) (0.085) (0.084) (0.204) (0.196)

N 614 614 565 565 541 541

Value-Added 0.268** 0.279** 0.193 0.206* 0.337* 0.356*

(0.133) (0.134) (0.121) (0.115) (0.183) (0.184)

N 601 601 554 554 541 541

Labour productivity 0.243** 0.229** 0.116 0.101 0.225* 0.229**

(0.100) (0.102) (0.101) (0.094) (0.121) (0.114)

N 600 600 554 554 541 541

TFP 0.251 0.212 0.273 0.238 0.352 0.350

(0.263) (0.268) (0.315) (0.313) (0.283) (0.282)

N 605 605 556 556 528 528

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age, amount of grant in the
first grant and sector of activity. Robust standard-errors clustered at the application year level are reported in parentheses. Significance
levels: ***, 1%; **, 5%; *, 10%. Source: Own computations using data from the Portuguese Agency for Development and Cohesion
and Central Balance Sheet

a statistical power analysis by firm size — see Sec-
tion 8.2 of the Appendix. We conclude that for micro-
sizedfirms and formedium- and large-sizedfirms, there
is insufficient statistical power to detect economically
relevant effects. As such, we present the results for
micro- and small-sized firms combined, Table 8, and
for small-sized firms, Table 9. The size of the firm is
defined at the time it applies for a second grant.21

We found a statistically significant positive impact
of an investment booster shot on investment, value-
added, and labour productivity for micro- and small-

21 As pointed out by an anonymous referee, if the amount
of grants is different between micro-sized, small-sized, and
medium-large-sized firms, the heterogeneity of the grant impacts
by firm size could catch differences in the grant amounts by firm
size. Table 19 in the Appendix shows that in our sample there are
substantial differences across firm size as well as between single
grant andmultiple grants. In the case of a single grant, there is not
an obvious solution to account for the amount of the grant, as the
value is only available for grant receivers. Under our identifica-
tion strategy followed in the paper, we cannot address this issue.
In the case of the booster shot, we include in the estimations the
grant amount received in the first treatment.

sized firms, as shown in Table 8. The positive impact
on investment is statistically significant at the 1% level
in the first lead, but is transitory. The investment grant
booster shot has a positive impact on value-added in the
first lead of approximately 32% ((e0.279−1)×100), sta-
tistically significant at the 5% significance level, while
in the third lead, it is only statistically significant at the
10% significance level. We found a positive impact on
labour productivity in the first and third leads of about
26% ((e0.229 − 1) × 100), significant at the 5% level.

Focusing on small-sized firms, our estimates in
Table 9 reinforce the conclusion that a grant booster
shot has a positive impact on investment. This effect is
statistically significant at the 1% level in the first year
and at the 5% level in the second year. There is a size-
able, but transitory, positive effect in the first year on
value-added of approximately 65% ((e0.504−1)×100)
and on labour productivity of about 45% ((e0.385 −
1) × 100), both statistically significant at a 1% level.
The results for small-sized firms corroborate the con-
clusion of no impact of a second investment grant on
TFP.
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Table 9 RDD estimation results — a single grant vs. two grants, small-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 1.593*** 1.488*** 1.763** 1.789** 1.765 1.787

(0.604) (0.527) (0.830) (0.811) (1.149) (1.116)

N 435 435 405 405 385 385

Employment 0.087 0.085 0.090 0.082 0.108 0.093

(0.097) (0.099) (0.142) (0.142) (0.260) (0.249)

N 435 435 405 405 385 385

Value-Added 0.504*** 0.504*** 0.265 0.246 0.451 0.423

(0.195) (0.193) (0.193) (0.193) (0.308) (0.321)

N 431 431 403 403 385 385

Labour Productivity 0.386** 0.385*** 0.188 0.183 0.299 0.285

(0.150) (0.147) (0.134) (0.132) (0.210) (0.215)

N 431 431 403 403 385 385

TFP 0.459 0.391 0.421 0.346 0.383 0.345

(0.324) (0.323) (0.390) (0.378) (0.555) (0.550)

N 435 435 404 404 382 382

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age, amount of grant in the
first grant and sector of activity. Robust standard-errors clustered at the application year level are reported in parentheses. Significance
levels: ***, 1%; **, 5%; *, 10%. Source: Own computations using data from the Portuguese Agency for Development and Cohesion
and Central Balance Sheet

Following Calonico et al. (2014), we analyze the
effect of the second grant for small-sized firms using an
optimised bandwidth. The results, detailed in Table 22
in the Appendix, are broadly in line with those pre-
sented in Table 9. The notable difference is the positive
impact of the grant booster shot on labour productivity
in the third year, strengthening the conclusion of a ben-
eficial effect on labour productivity. The coefficient’s
magnitude is considerably greater for small-sized firms
when compared to the entire sample (Table 7), and
to micro- and small-sized firms (Table 8). Hence, an
investment grant booster shot appears to effectively
enhance the performance of small-sized firms.

6 Robustness checks

In this section, we present the results of robustness
checks for our empirical analysis. First, we consider
estimations specific to the manufacturing sector; sec-
ond, given the specificities of R&D investment projects
we exclude them from the sample; and finally, we con-

duct a “donut” analysis to account for the possibility of
sorting in the selection process.
First robustness check The manufacturing sector is
the most representative in our sample. For example,
in the estimations presented in Sections 5.1 and 5.2
the manufacturing sector accounted for, respectively,
34.2% and 47.9%of the sample—see Tables 23 and 24
in the Appendix.

For the manufacturing sector, the results regarding
the impact of a single grant can be seen in Table 10.
The findings for investment and TFP are consistent
with the estimates discussed in Section 5.1. However,
there are noticeable changes for employment, value-
added and labour productivity. First, regarding employ-
ment, firms in the manufacturing sector that received
the grant experienced a stronger impact on employ-
ment, which amounts to almost 29% in lead three —
see Table 10. Second, firms in themanufacturing sector
exhibit a higher increase in value-addedover three leads
— almost 24 percentage points relative to our base-
line case. The impact is of 45.5% ((e0.375 − 1) × 100).
Third, unlike the findings for the whole sample pre-
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Table 10 RDD estimation results — no grant vs. a single grant, manufacturing sector

Dependent t + 1 t + 2 t + 3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 2.320*** 2.281*** 2.201*** 2.098*** 2.025*** 1.930***

(0.470) (0.463) (0.527) (0.525) (0.388) (0.410)

N 2178 2178 1848 1848 1411 1411

Employment 0.124 0.136 0.198* 0.203** 0.247** 0.254**

(0.083) (0.083) (0.102) (0.100) (0.116) (0.121)

N 2175 2175 1842 1842 1411 1411

Value-Added 0.254*** 0.252*** 0.206*** 0.210*** 0.388*** 0.375***

(0.085) (0.082) (0.076) (0.077) (0.139) (0.131)

N 2129 2129 1822 1822 1411 1411

Labour Productivity 0.061 0.054 -0.021 -0.004 0.122 0.129

(0.068) (0.065) (0.109) (0.109) (0.087) (0.087)

N 2127 2127 1821 1821 1411 1411

TFP 0.224* 0.232* 0.222* 0.175 0.124 0.043

(0.134) (0.132) (0.126) (0.126) (0.128) (0.121)

N 2168 2168 1833 1833 1405 1405

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age and size. Robust standard-
errors clustered at the application/year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%. Source: Own
computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

sented in Table 3, the manufacturing sector does not
exhibit a significant impact of grants on labour produc-
tivity, although the magnitude of the estimate is in line
with the one we find for the whole sample.

The estimates for micro-sized firms, Table 25 in the
Appendix, confirm the positive impact of a single grant
on investment, employment and value-added that we
found when we consider the sample with all sectors
(Table 4). Nevertheless, for manufacturing micro-sized
firms, a single grant has no impact on labour produc-
tivity throughout the three leads.

From the results for manufacturing small-sized
firms, Table 26 in the Appendix, we highlight three
aspects. First, the short-term impact on value-added
loses its statistical significance compared with the esti-
mates considering all sectors (Table 5). Second, a pos-
itive impact on labour productivity is visible in the first
lead. Third,we stress the positive and significant impact
of a grant on TFP in leads one and two for small-sized
firms in the manufacturing sector.

Combiningmicro- and small-sized firms in theman-
ufacturing sector (Table 27 in the Appendix), the posi-
tive impact of a single grant on investment and value-

added is in line with the estimations including all sec-
tors (Table 20 in the Appendix). However, there are
two noticeable differences between the two samples.
Firstly, micro- and small-sized firms in the manufac-
turing sector seem to increase their employment in the
third year after receiving an investment grant (statisti-
cally significant at the 5% level). Secondly, in the man-
ufacturing sector, we do not find statistically significant
results for labour productivity.

Our findings on the impact of an investment grant
booster shot within the manufacturing sector are
detailed in Tables 11, 12, and 28 in theAppendix.When
evaluating manufacturing firms of all sizes, Table 11,
the results on value-added corroborate our main esti-
mations (Table 7). Specifically, a second investment
grant produces a positive effect in lead one. The impact
stands at approximately 35.5%, surpassing the 27.4%
observed for the whole sample. Contrary to our main
findings for all economic sectors, the impact on labour
productivity for themanufacturing sector emerges only
in the third lead — see Table 11.

When focusing on micro- and small-sized manu-
facturing firms, we do not find an effect of an invest-
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Table 11 RDD estimation results — a single grant vs. two grants, manufacturing sector

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 0.344 0.477 -0.053 0.094 -0.267 0.059

(0.943) (0.985) (0.910) (0.930) (1.429) (1.472)

N 392 392 363 363 354 354

Employment 0.208 0.210* 0.245 0.251 0.178 0.198

(0.130) (0.123) (0.199) (0.194) (0.302) (0.299)

N 392 392 363 363 354 354

Value-Added 0.308** 0.304** 0.153 0.154 0.477* 0.556*

(0.139) (0.143) (0.128) (0.123) (0.284) (0.328)

N 388 388 362 362 354 354

Labour Productivity 0.077 0.063 -0.112 -0.116 0.231* 0.264**

(0.135) (0.131) (0.114) (0.107) (0.123) (0.118)

N 388 388 362 362 354 354

TFP 0.558* 0.499 0.513 0.443 0.752 0.664

(0.323) (0.324) (0.387) (0.376) (0.546) (0.517)

N 391 391 362 362 353 353

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age, amount of grant in the
first grant and size. Robust standard-errors clustered at the application year level are reported in parentheses. Significance levels: ***,
1%; **, 5%; *, 10%. Source: Own computations using data from the Portuguese Agency for Development and Cohesion and Central
Balance Sheet

ment grant booster shot on labour productivity — see
Table 28 in theAppendix. The positive impact on value-
added in the first lead is consistent with what we find
for all economic sectors (Table 8).

For small-sized manufacturing firms, the estimates
presented in Table 12 show a positive and significant
effect on value-added and labour productivity, which is
in line with the results for all sectors (Table 9). How-
ever, for the manufacturing sector, we find no positive
effects on investment.
Second robustness check In our main estimations, we
included the three systems of incentives: the Innova-
tion Incentive System, the Qualification Incentive Sys-
tem, and the Research and Development Incentive Sys-
tem— see Section 2. The goals and the specificities of
R&D investment projects are expected to take longer to
impact on firms’ performance. Therefore, as a robust-
ness check, we exclude the applications to the Research
and Development Incentive System and replicate our
estimations as defined in our empirical strategy.

The estimates from this new sample, Tables 13
and 14, align with the findings of our baseline esti-

mates (Tables 3 and 7, respectively). In the case of a
single grant, we observe a robust impact on investment
and a mildly visible effect on employment in the first
lead. There is also an immediate positive and significant
influence on value-added — see Table 13. Labour pro-
ductivity shows an effect after 3 years, ranging between
8 and 10%. However, we found no discernible effects
on TFP. As observed in the baseline case, an investment
grant booster shot, Table 14, yields immediate effects
on investment, while showing no significant impacts
on employment and TFP. There is an effect on value-
added in the first lead. Furthermore, there is an impact
of 30% on labour productivity after 3 years.

Aggregatingmicro- and small-sized firms, the results
in Table 29 in the Appendix show a positive and sta-
tistically significant impact of a single grant on invest-
ment, value-added, and labour productivity, consistent
with the results including R&D grants (Table 20 in
the Appendix). The impact of a single grant on labour
productivity is statistically significant at the 1% level
for the three leads. The results for the second grant
(Table 30 in the Appendix), combining micro- and
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Table 12 RDD estimation results — a single grant vs. two grants, manufacturing sector, small-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 0.955 1.068 0.431 0.533 -0.639 -0.631

(0.646) (0.661) (0.660) (0.631) (1.338) (1.282)

N 226 226 209 209 201 201

Employment 0.108 0.102 0.102 0.105 -0.004 0.003

(0.176) (0.173) (0.267) (0.272) (0.487) (0.491)

N 226 226 209 209 201 201

Value-Added 0.464** 0.439** 0.192 0.174 0.225 0.212

(0.193) (0.199) (0.177) (0.175) (0.358) (0.371)

N 223 223 208 208 201 201

Labour Productivity 0.352*** 0.332*** 0.102 0.090 0.228 0.207

(0.123) (0.122) (0.139) (0.133) (0.190) (0.189)

N 223 223 208 208 201 201

TFP 0.515 0.423 0.312 0.202 0.479 0.359

(0.520) (0.523) (0.668) (0.671) (1.006) (0.996)

N 226 226 208 208 200 200

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations. All
regressions include the following control variables: profitability, leverage, sales growth, assets, firm age and amount of grant in the first
grant. Robust standard-errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%;
*, 10%. Source: Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

Table 13 RDD estimation results — no grant vs. a single grant, excluding R&D grants

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 1.963*** 1.982*** 1.502*** 1.363*** 1.791*** 1.743***

(0.324) (0.304) (0.282) (0.249) (0.332) (0.351)

N 6119 6119 5259 5259 4390 4390

Employment 0.115 0.106* -0.039 0.003 -0.024 0.071

(0.070) (0.061) (0.052) (0.053) (0.051) (0.065)

N 6089 6089 5230 5230 4390 4390

Value-Added 0.159** 0.154** 0.064 0.068 0.041 0.172**

(0.079) (0.073) (0.070) (0.076) (0.064) (0.086)

N 5945 5945 5141 5141 4390 4390

Labour Productivity 0.079* 0.085** 0.027 0.068* 0.082** 0.079**

(0.042) (0.038) (0.046) (0.035) (0.037) (0.036)

N 5927 5927 5127 5127 4390 4390

TFP 0.032 0.034 0.014 -0.001 0.025 0.017

(0.059) (0.060) (0.048) (0.046) (0.047) (0.050)

N 6006 6006 5144 5144 4297 4297

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age, size and sector of activity.
Robust standard-errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%.
Source: Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

123

1622



Investment grants and firms’ productivity...

Table 14 RDD estimation results — a single grant vs. two grants, excluding R&D grants

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 0.815* 0.825* 0.187 0.280 1.048 1.221

(0.484) (0.477) (0.601) (0.573) (0.903) (0.900)

N 661 661 600 600 573 573

Employment 0.000 0.014 0.085 0.095 0.040 0.040

(0.066) (0.067) (0.090) (0.092) (0.171) (0.165)

N 661 661 600 600 573 573

Value-Added 0.212** 0.219** 0.151 0.153 0.360* 0.370*

(0.099) (0.097) (0.129) (0.126) (0.199) (0.210)

N 650 650 589 589 573 573

Labour Productivity 0.216** 0.211** 0.104 0.096 0.256*** 0.270***

(0.091) (0.088) (0.073) (0.068) (0.081) (0.085)

N 649 649 589 589 573 573

TFP 0.073 0.057 0.060 0.040 0.095 0.095

(0.274) (0.275) (0.300) (0.300) (0.267) (0.265)

N 653 653 593 593 562 562

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age, amount of grant in the first
grant, size and sector of activity. Robust standard-errors clustered at the application year level are reported in parentheses. Significance
levels: ***, 1%; **, 5%; *, 10%. Source: Own computations using data from the Portuguese Agency for Development and Cohesion
and Central Balance Sheet

small-sized firms, also align with previous findings
(Table 8). Excluding R&D grants, the second grant has
a positive effect on labour productivity in the first and
third leads, statistically significant at the 5% and 1%
levels, respectively.

For small-sized firms, Table 31 in the Appendix, we
find no positive effects of a single grant on employment
and TFP. However, there is a positive impact on value-
added in lead one, in line with the results including
R&D grants (Table 5). The significant effects on labour
productivity take place in the first two leads. Analysing
the effects of a grant booster shot, the results in Table 32
in the Appendix show a consistent positive effect on
labour productivity for small-sized firms over three
consecutive years. Our previous results, considering
all three incentive systems, showed a positive impact
on labour productivity that only lasted for one lead
(Table 9). Comparing the magnitude of the effects for
small-sized firms with that for micro- and small-sized
firms combined (excluding R&D grants), the impact

of a second grant on labour productivity seems to be
stronger for small-sized firms — see Tables 30 and 32
in the Appendix.
Third robustness check The slight concentration of
scores above the threshold visible in Figs. 5 and 6
could be a sign of sorting in the selection process,
which would invalidate our RDD analysis. Therefore,
following Barreca et al. (2011), we implement a series
of “donut” RDD regressions. Our analysis is carried
out in three stages: first, we excluded scores of 0;
next, scores between −0.02 and 0.02 were omitted;
and finally, scores in the range of −0.05 to 0.05 were
dropped.22 See Tables 33 through 38 in the Appendix
for a breakdown of the results. Overall, the results of
the “donut” analysis corroborate the results presented

22 For example, looking at the impact of the single treatment in
the first lead, t + 1, in general, the proportion of observations
eliminated in each stage represents roughly 4%, 5%, and 7% of
the entire sample, respectively— see Tables 33, 34 and 35 in the
Appendix.
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in Section 5. Considering the zero versus one treat-
ment, for the overall sample, Tables 33, 34, and 35,
the results are very robust: highly significant positive
effect on investment, an immediate return on employ-
ment, which disappears for leads two and three. The
positive effect on value-added becomes more evident
when we drop those observations exactly in the cut-
off, being statistically significant at the 1% level in
leads one and three (except in lead three under the
triangular kernel, when it is significant at the 5% sig-
nificance level). The results for productivity reported
in Section 5.1 are fully corroborated for those three
stages. Considering the grant booster shot, Tables 36,
37 and 38 in the Appendix, the main difference to the
results reported in Section 5.2 is the lack of an effect
on investment, and a slight decrease in significance for
labour productivity, which is statistically significant at
the 5% significance level when we drop observations
with scores between −0.05 and 0.05 — see Table 38
in the Appendix.

As an additional verification, we have analysed if
there is manipulation of firms’ application scores. We
follow Cattaneo et al. (2020a) and conduct manipula-
tion tests on the density of the running variable, that
is, the scores. Our results indicate no significant dif-
ferences in the number of observations just above and
below the cut-off for both the score distributions of no
grant versus a single grant and for the score distribu-
tion of a single grant versus two grants. In the first case,
the test statistic is 0.30 with a corresponding p-value of
0.76, while in the second case, the statistic is 0.38 with
a p-value of 0.71.

7 Concluding remarks

ERDF support to firms’ investment has been a pivotal
instrument in Portuguese policymakers’ toolkit to pro-
mote competitiveness and productivity. These objec-
tives are of utmost importance, especially considering
the Portuguese economy has experienced an extended
period of low growth, prolonged productivity stagna-
tion, and economic divergence throughout the 21st cen-
tury. In the period 2007–2018, a high share of total
ERDF has been allocated to a small number of firms
that have received multiple grants. Awarding several

grants to the same firm, rather than distributing them
to firms that have never benefited from a public grant
for an investment plan, raises concerns about the effec-
tiveness of this strategy in enhancing firm performance
and the eligibility criteria used. In fact, several authors
have noted the risk that firms receiving multiple grants
might rely on government funding without bringing
any benefits to the country or society. On the other
hand, the concentration of funds on a small number
of firms may be more effective to foster firms’ pro-
ductivity growth. Therefore, evaluating the impact of
these investment grant booster shots on firm perfor-
mance is of paramount importance, both for equity and
efficiency reasons.

Our results show that a single grant has a positive
impact on firms’ employment, value-added and labour
productivity. Concerning the analysis of the impact of
awarding a second grant to the same firm, our estimates
show that it affects its value-added and labour produc-
tivity. The magnitude of these effects from the grant
booster shot is significantly greater than that of a sin-
gle grant. These findings suggest that allocating multi-
ple grants to the same firm might be an effective strat-
egy for enhancing labour productivity. Amore granular
analysis shows that only micro-sized and small-sized
firms benefit from a single investment grant, namely
on value-added and labour productivity. Regarding the
effects of an investment grant booster shot, while the
overall positive effect on labour productivity is con-
firmed for themicro- and small-sizedfirms, the analysis
for other firm sizes warrants further research. It is also
worth noting that we observed no effect on total factor
productivity, regardless of whether it was a single or
second grant.

In conclusion, while there is scope to improve
programs funded by ERDF, our results indicate that
an investment grant booster shot can be effective in
enhancing firm performance. This research may con-
tribute to improve the program design of grants alloca-
tion. The success of those firms’ projects is vital for the
transformation of Portugal into an innovation-driven
economy. Two avenues to consider in further research
include the certification effects of grants and the role
of the characteristics of founders and managers in the
impact of grants on firm performance.
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Appendix

8 Statistical power analysis

8.1 Descriptive statistics

The number of observations for some samples under-
lying the descriptive statistics and t − tests analysis is
small. Consequently, we conducted a statistical power
analysis (for further discussion, see (Cohen, 2013), for
example). In this discussion, we adopt a significance
level of 0.05. When data from all years are aggregated
in Table 2, the smallest samples are observed in “a sin-
gle grant vs. two grants, inside the bandwidth”, Panel
D, with 413 to 422 observations. In these subsets of
samples, the t−tests do not reveal any statistically sig-
nificant differences between control and treated groups.
The power of the t−tests for investment, employment,
value-added, labour productivity and TFP are as low as
0.07, 0.18, 0.26, 0.26, and 0.23, respectively. Further
power analysis reveals that, in the case of investment,
a sample size of 20,098 would be needed to achieve
statistically significant differences with a power of 0.8,
compared to the actual sample size of 422 observa-
tions. For the same power level and a sample size of
422, the effect size is 446.2, in contrast to the cur-
rent difference in means of 59.2. Taking the average
investment of 494.9 for the control group, the average
for the treated group would have to increase to 941.0
thousand euros (an increase of 70%). For employment,
value-added, labour productivity, and TFP, detecting
statistically significant differences between the control
and treated groups’meanswould necessitate increasing
the sample size by at least 308% (for labour produc-
tivity). Moreover, the effect size implies that the dif-
ference in means between control and treated groups
would need to increase by at least 113% (the case of
value-added). The concern over small sample sizes and
low statistical power is particularly relevant for the
yearly statistics reported in Tables 17 and 18 in the
Appendix, especially in the comparison of “a single
grant vs. two grants, inside the bandwidth” as detailed
in Table 18. For example, when examining the year
2014 in Table 18, which compares “a single grant vs.
two grants, inside the bandwidth”, with a sample of
70 observations we find no statistically significant dif-
ferences in mean TFP between the control and treated

groups. However, the power of the t − test is 0.19. For
investment, employment, value-added, and labour pro-
ductivity, the respective power values are 0.39, 0.19,
0.21, and 0.05. Nevertheless, similar to the aggregate
sample, achieving statistically significant differences
between control and treated groups requires substan-
tial increases in sample size and effect size.

8.2 Regression analysis

In the context of the RDD regression analysis, two sce-
narios with a limited number of observations necessi-
tate a power analysis due to potential concerns about
insufficient statistical power to detect economically rel-
evant effects. These scenarios pertain to the analysis of
“a single grant vs. two grants” for both micro-sized
firms and medium- and large-sized firms. The major-
ity of estimations in these sets of regressions rely on
samples with fewer than 200 observations. In our dis-
cussion of power in the context of the RDD regressions,
we reference the work of Cattaneo and Titiunik (2022),
Cattaneo et al. (2019), and its application inBagues and
Campa (2021). The computations are conducted using
the Stata command rdpower , as detailed in Cattaneo
et al. (2019).

Whenestimating the investment booster shot’s effect
on micro-sized firms, we observe that most estimates
are not statistically significant.23 All the non-significant
estimates, including for labour productivity, are gen-
erally underpowered, with estimated statistical power
ranging from0.05 to 0.56. Formedium- and large-sized
firms, despite the statistical power of insignificant esti-
mates for employment ranging between 0.77 and 0.93,
the statistical power of the non-significant estimates for
labour productivity at leads t + 1 and t + 2 are as low
as 0.05 and 0.15, respectively. Therefore, the insuffi-
cient statistical power of those estimations led us, first,
to combine micro- and small-sized firms, and second,
to not present the results for medium- and large-sized
firms in the analysis of a single grant versus two grants.

9 Variables description and additional
computations

23 The results are available upon request.
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Table 15 Variables description and sources

Variable Description Source

Gross Capital Formation Investment (e) CBS

Employment Number of workers CBS

Value-added Gross value-added (e) CBS

Labour Productivity Gross value-added / Employment (e) CBS

TFP Total factor productivity CBS

Profitability EBITDA / Total assets CBS

Turnover Growth rate of sales (%) CBS

Assets Total assets (e) CBS

Leverage Total liabilities / Total assets CBS

Score Application evaluation score AdC

Notes: TFP is computed by the authors using data from the CBS and following the methodology proposed by Gandhi et al. (2020).
CBS: Central Balance Sheet. AdC: Portuguese Agency for Development and Cohesion

Table 16 Descriptive statistics for the calls excluded from the sample

All applications No application
selected selected

Number of calls 94 110

Number of applications 173 275

Number of firms 154 267

Average employment 66.32 44.44

Median employment 15 9

Average grant amount (e) 442,546 -

Median grant amount (e) 144,145 -

Source: Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

Table 17 Descriptive statistics for the outcome variables in the year before application— no grant vs. a single grant sample, inside the
bandwidth (2007–2012, 2014–2016)

Control Treated
Obs. Mean Median s.d. Obs. Mean Median s.d. t − test

2007 2007

Investment 90 418.80 38.59 1014.98 203 304.84 58.09 784.47 1.04

Employment 90 38.16 11 74.49 203 32.31 12 55.42 0.75

Value-Added 90 1483.45 358.88 3098.37 203 1151.78 387.80 2212.45 1.04

Labour Productivity 90 33.38 24.62 26.38 203 35.41 26.63 26.71 -0.60

TFP 90 0.05 0.03 0.05 201 0.05 0.03 0.06 -0.76

2008 2008

Investment 57 369.78 67.02 765.41 235 299.60 30.89 815.29 0.59

Employment 57 52.23 21 88.93 235 35.81 11 69.12 1.52

Value-Added 57 1630.08 463.14 2975.31 235 1203.66 291.32 2661.94 1.06

Labour Productivity 57 28.55 22.61 24.67 235 31.06 23.79 26.99 -0.64

TFP 56 0.05 0.02 0.06 233 0.04 0.01 0.05 0.82
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Table 17 continued

Control Treated
Obs. Mean Median s.d. Obs. Mean Median s.d. t − test

2009 2009

Investment 38 356.86 41.37 867.26 73 606.52 48.24 1218.78 -1.12

Employment 38 35.29 9 60.75 73 61.70 19 99.63 -1.49

Value-Added 38 1323.01 317.85 2691.66 73 1892.43 553.95 3300.93 -0.92

Labour Productivity 38 27.91 22.97 24.33 73 33.52 25.81 27.90 -1.05

TFP 37 0.03 0.01 0.04 73 0.04 0.02 0.05 -1.09

2010 2010

Investment 47 204.39 42.24 622.36 159 275.36 28.66 719.48 -0.61

Employment 47 25.45 13 53.47 159 27.10 9 54.75 -0.18

Value-Added 47 998.98 297.35 2374.19 159 1048.87 248.76 2414.54 -0.12

Labour Productivity 47 31.37 24.26 28.72 159 33.09 27.27 26.48 -0.38

TFP 46 0.05 0.03 0.05 157 0.05 0.03 0.06 -0.56

2011 2011

Investment 76 102.83 10.51 258.62 515 91.32 8.47 382.37 0.25

Employment 76 27.13 6 63.57 515 14.08 5 34.11 2.71***

Value-Added 76 891.45 154.22 2462.33 515 442.26 117.45 1315.49 2.42**

Labour Productivity 76 26.81 19.95 24.24 515 27.42 21.47 23.44 -0.21

TFP 72 0.05 0.02 0.05 497 0.05 0.01 0.06 0.09

2012 2012

Investment 231 30.85 3.13 96.17 316 110.71 7.10 441.91 -2.70***

Employment 231 7.98 4 16.75 316 18.03 5 41.65 -3.47***

Value-Added 231 168.54 72.16 414.05 316 575.84 120.25 1580.17 -3.82***

Labour Productivity 231 19.54 16.93 13.14 316 25.64 20.32 23.78 -3.53***

TFP 221 0.04 0.01 0.05 294 0.05 0.03 0.06 -2.21**

2014 2014

Investment 28 132.95 38.30 252.85 356 255.06 50.49 583.96 -1.10

Employment 28 14.11 14 11.61 356 33.19 15 51.58 -1.95*

Value-Added 28 493.19 446.35 413.07 356 1092.73 427.65 1967.31 -1.61

Labour Productivity 28 39.76 30.56 34.74 356 32.26 26.37 22.93 1.59

TFP 27 0.05 0.02 0.06 349 0.04 0.03 0.05 0.68

2015 2015

Investment 53 145.40 21.26 303.42 519 169.72 30.76 468.62 -0.37

Employment 53 17.40 10 24.64 519 25.19 13 41.18 -1.35

Value-Added 53 535.33 300.54 814.08 519 731.08 291.03 1272.75 -1.10

Labour Productivity 53 32.85 26.43 24.23 519 29.76 24.75 21.31 0.99

TFP 53 0.03 0.01 0.04 500 0.04 0.03 0.04 -1.83*

2016 2016

Investment 51 65.64 14.25 133.68 37 109.21 22.89 204.80 -1.21

Employment 51 16.69 6 27.99 37 19.14 9 30.54 -0.39

Value-Added 51 539.34 183.45 1006.20 37 710.64 286.36 1148.83 -0.74

Labour Productivity 51 27.96 23.87 18.95 37 32.87 27.14 21.06 -1.15

TFP 45 0.04 0.03 0.05 33 0.06 0.04 0.05 -1.34

Notes: Investment, value-added, and labour productivity are expressed in thousands of euros. The t − test assesses the difference in
mean values between the treated and control groups. Significance levels: ***, 1%; **, 5%; *, 10%. “Obs.” stands for the number
of observations, and “s.d.” represents the standard-deviation. Source: Own computations using data from the Portuguese Agency for
Development and Cohesion and Central Balance Sheet
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Table 18 Descriptive statistics for the outcome variables in the year before application — a single grant vs. two grants sample, inside
the bandwidth (2010, 2011, 2012, 2014)

Control Treated
Obs. Mean Median s.d. Obs. Mean Median s.d. t − test
2010 2010

Investment 12 1449.04 194.37 2482.26 60 526.54 94.65 1346.42 1.85*

Employment 12 158.17 27 297.80 60 55.05 22 130.86 1.94*

Value-Added 12 4294.50 645.73 6872.34 60 2911.21 766.54 9239.28 0.49

Labour Productivity 12 30.32 26.46 17.79 60 41.76 35.52 29.93 -1.28

TFP 12 0.05 0.05 0.04 60 0.06 0.04 0.06 -0.65

2011 2011

Investment 16 713.52 33.60 2340.18 78 479.57 106.36 1214.71 0.59

Employment 16 106.00 14 259.61 78 68.92 15 166.55 0.73

Value-Added 16 4303.86 299.90 14066.45 78 2604.01 495.98 7886.98 0.67

Labour Productivity 16 30.83 19.26 33.65 78 36.05 27.99 21.03 -0.81

TFP 16 0.03 0.01 0.04 76 0.06 0.04 0.05 -1.70*

2012 2012

Investment 36 394.01 20.88 1623.69 58 355.07 76.53 1004.75 0.14

Employment 36 16.36 8 17.86 58 57.62 19 136.53 -1.80*

Value-Added 36 988.18 268.15 2548.53 58 2051.21 649.51 5562.98 -1.08

Labour Productivity 36 34.99 25.31 32.39 58 31.50 28.02 21.69 0.63

TFP 34 0.06 0.03 0.06 58 0.05 0.04 0.05 0.66

2014 2014

Investment 19 103.39 69.60 97.63 53 344.78 75.89 1012.26 -1.03

Employment 19 26.95 16 31.09 53 48.00 18 132.22 -0.68

Value-Added 19 762.46 538.23 720.11 53 2032.68 430.57 7753.58 -0.71

Labour Productivity 19 34.75 26.04 25.86 53 34.04 27.06 27.64 0.10

TFP 18 0.04 0.02 0.04 52 0.05 0.03 0.05 -0.99

Notes: Investment, value-added, and labour productivity are expressed in thousands of euros. The t − test assesses the difference in
mean values between the treated and control groups. Significance levels: ***, 1%; **, 5%; *, 10%. “Obs.” stands for the number
of observations, and “s.d.” represents the standard-deviation. Source: Own computations using data from the Portuguese Agency for
Development and Cohesion and Central Balance Sheet

Table 19 Average amount of grants

Average grant amount (e)

Single treatment 249,756

Single treatment: Micro 100,549

Single treatment: Small 259,892

Single treatment: Medium and large 612,805

Second treatment 570,208

Second treatment: Micro 140,625

Second treatment: Small 340,942

Second treatment: Medium and large 1,286,468

Source: Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet
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Table 20 RDD estimation results — no grant vs. a single grant, micro- and small-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 1.960*** 1.935*** 1.517*** 1.415*** 1.693*** 1.688***

(0.301) (0.292) (0.269) (0.243) (0.314) (0.321)

N 5590 5590 4819 4819 4044 4044

Employment 0.076 0.070 0.056 0.045 0.079 0.073

(0.051) (0.050) (0.050) (0.048) (0.051) (0.048)

N 5559 5559 4792 4792 4044 4044

Value-Added 0.201*** 0.196*** 0.098 0.093 0.215** 0.211**

(0.073) (0.072) (0.076) (0.076) (0.096) (0.091)

N 5428 5428 4707 4707 4044 4044

Labour Productivity 0.126*** 0.125*** 0.099*** 0.107*** 0.111*** 0.110***

(0.038) (0.038) (0.037) (0.027) (0.035) (0.033)

N 5409 5409 4692 4692 4044 4044

TFP 0.049 0.042 0.026 0.023 0.024 0.015

(0.066) (0.067) (0.052) (0.053) (0.057) (0.059)

N 5477 5477 4703 4703 3951 3951

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2 and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations. All
regressions include the following control variables: profitability, leverage, sales growth, assets, firm age and sector of activity. Robust
standard-errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%. Source:
Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

Table 21 RDD estimation results — a single grant vs. two grants, optimised bandwidth

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 0.775 0.823 -0.282 -0.402 0.623 0.477

(0.512) (0.538) (1.163) (1.366) (0.937) (0.916)

N 817 817 756 756 729 729

Employment 0.010 -0.006 0.160* 0.156* 0.181 0.147

(0.070) (0.072) (0.094) (0.092) (0.154) (0.189)

N 817 817 756 756 729 729

Value-Added 0.213* 0.227* -0.096 -0.140 -0.011 0.163

(0.120) (0.128) (0.143) (0.157) (0.227) (0.206)

N 804 804 744 744 729 729

Labour Productivity 0.224** 0.195** -0.002 0.006 0.061 0.075

(0.102) (0.090) (0.134) (0.128) (0.195) (0.186)

N 803 803 744 744 729 729

TFP 0.213 0.208 0.201 0.185 0.181 0.205

(0.255) (0.244) (0.306) (0.296) (0.306) (0.299)

N 808 808 747 747 716 716

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age, amount of grant in the first
grant, size and sector of activity. Robust standard-errors clustered at the application year level are reported in parentheses. Significance
levels: ***, 1%; **, 5%; *, 10%. Source: Own computations using data from the Portuguese Agency for Development and Cohesion
and Central Balance Sheet

123

1629



F. Alexandre et al.

Table 22 RDD estimation results — a single grant vs. two grants, optimised bandwidth, small-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 1.921** 1.781** 1.425 1.505 2.651 3.427

(0.841) (0.774) (1.082) (1.029) (1.985) (2.249)

N 435 435 405 405 385 385

Employment 0.084 0.102 -0.134 0.111 0.036 -0.022

(0.091) (0.096) (0.210) (0.138) (0.275) (0.320)

N 435 435 405 405 385 385

Value-Added 0.514*** 0.517*** -0.027 0.231 0.429 0.382

(0.195) (0.199) (0.189) (0.216) (0.264) (0.254)

N 431 431 403 403 385 385

Labour Productivity 0.367** 0.364** 0.170 0.170 0.391*** 0.383***

(0.156) (0.157) (0.122) (0.121) (0.100) (0.105)

N 431 431 403 403 385 385

TFP 0.546 0.505 0.501 0.467 0.385 0.407

(0.361) (0.359) (0.456) (0.445) (0.666) (0.685)

N 435 435 404 404 382 382

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age, amount of grant in the
first grant and sector of activity. Robust standard-errors clustered at the application year level are reported in parentheses. Significance
levels: ***, 1%; **, 5%; *, 10%. Source: Own computations using data from the Portuguese Agency for Development and Cohesion
and Central Balance Sheet

Table 23 Distribution of firms by sector of activity in the sample for the analysis of no grant vs. a single grant

Sector %

Agriculture, forestry and fishing 1.11

Mining and quarrying 1.08

Manufacturing 34.18

Electricity, gas, steam and air-conditioning supply 0.17

Water supply, sewerage, waste management and remediation 0.78

Construction 6.34

Retail 22.41

Transport services 2.48

Accommodation and food services 4.78

Telecommunications services 6.20

Financial and insurance activities 0.03

Real estate activities 0.33

Consulting, scientific and technical services 13.57

Administrative services 3.12

Education 0.91

Human health services 0.88

Arts, entertainment and recreation 1.10

Other service 0.53

Source: Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

123

1630



Investment grants and firms’ productivity...

Table 24 Distribution of firms by sector of activity in the sample for the analysis of a single grant vs. two grants

Sector %

Agriculture, forestry and fishing 1.22

Mining and quarrying 1.34

Manufacturing 47.87

Electricity, gas, steam and air-conditioning supply 0.12

Water supply, sewerage, waste management and remediation 1.10

Construction 2.92

Retail 13.64

Transport services 0.97

Accommodation and food services 2.68

Telecommunications services 10.60

Consulting, scientific and technical services 13.15

Administrative services 2.44

Education 0.49

Human health services 0.24

Arts, entertainment and recreation 0.97

Other service 0.24

Source: Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

Table 25 RDD estimation results — no grant vs. a single grant, manufacturing sector, micro-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 4.343*** 4.267*** 3.257*** 3.215*** 4.230*** 4.167***

(1.327) (1.324) (1.235) (1.165) (1.417) (1.433)

N 445 445 362 362 288 288

Employment 0.265 0.275 0.428* 0.436* 0.587** 0.575**

(0.187) (0.185) (0.221) (0.225) (0.241) (0.248)

N 442 442 359 359 288 288

Value-Added 0.378* 0.367* 0.555** 0.549** 0.941** 0.934**

(0.207) (0.190) (0.270) (0.269) (0.390) (0.395)

N 424 424 348 348 288 288

Labour Productivity 0.043 0.013 0.138 0.141 0.213 0.157

(0.108) (0.106) (0.139) (0.153) (0.239) (0.222)

N 422 422 347 347 288 288

TFP -0.092 -0.101 0.102 0.086 0.003 0.035

(0.298) (0.298) (0.334) (0.336) (0.337) (0.382)

N 439 439 352 352 287 287

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, firm age and assets. Robust standard-
errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%. Source: Own
computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

123

1631



F. Alexandre et al.

Table 26 RDD estimation results — no grant vs. a single grant, manufacturing sector, small-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 1.785** 1.763*** 1.326** 1.273** 1.014* 0.924

(0.708) (0.684) (0.529) (0.505) (0.606) (0.584)

N 1324 1324 1136 1136 841 841

Employment 0.043 0.045 0.053 0.041 0.073 0.048

(0.102) (0.102) (0.132) (0.127) (0.146) (0.140)

N 1324 1324 1136 1136 841 841

Value-Added 0.132 0.105 0.063 0.046 0.219 0.057

(0.094) (0.086) (0.091) (0.092) (0.158) (0.125)

N 1307 1307 1130 1130 841 841

Labour Productivity 0.111*** 0.104*** 0.034 0.052 0.208* 0.219*

(0.039) (0.038) (0.117) (0.115) (0.116) (0.113)

N 1307 1307 1130 1130 841 841

TFP 0.292* 0.307** 0.396** 0.418*** 0.189 0.183

(0.157) (0.146) (0.155) (0.140) (0.206) (0.200)

N 1322 1322 1134 1134 837 837

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, firm age and assets. Robust standard-
errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%. Source: Own
computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

Table 27 RDD estimation results — no grant vs. a single grant, manufacturing sector, micro- and small-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 2.401*** 2.348*** 2.455*** 2.379*** 2.118*** 1.997***

(0.491) (0.472) (0.658) (0.641) (0.529) (0.545)

N 1769 1769 1498 1498 1129 1129

Employment 0.143 0.142 0.230 0.220 0.298** 0.292**

(0.107) (0.109) (0.140) (0.136) (0.142) (0.144)

N 1766 1766 1495 1495 1129 1129

Value-Added 0.213*** 0.194** 0.267*** 0.268*** 0.422** 0.401**

(0.078) (0.077) (0.091) (0.095) (0.164) (0.157)

N 1731 1731 1478 1478 1129 1129

Labour Productivity 0.084 0.079 0.041 0.064 0.188* 0.196*

(0.057) (0.054) (0.123) (0.119) (0.102) (0.101)

N 1729 1729 1477 1477 1129 1129

TFP 0.274 0.268 0.281* 0.192 0.116 0.056

(0.175) (0.167) (0.159) (0.161) (0.146) (0.144)

N 1761 1761 1486 1486 1124 1124

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, firm age and assets. Robust standard-
errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%. Source: Own
computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet
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Table 28 RDD estimation results — a single grant vs. two grants, manufacturing sector, micro- and small-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 0.460 0.634 0.116 0.332 0.278 0.504

(0.966) (1.025) (0.731) (0.763) (1.828) (1.950)

N 254 254 232 232 223 223

Employment 0.249 0.264 0.256 0.278 0.209 0.235

(0.163) (0.167) (0.270) (0.273) (0.473) (0.483)

N 254 254 232 232 223 223

Value-Added 0.456*** 0.466*** 0.253 0.261 0.514 0.546

(0.166) (0.171) (0.185) (0.183) (0.355) (0.390)

N 250 250 231 231 223 223

Labour Productivity 0.193 0.185 -0.019 -0.027 0.275 0.278

(0.145) (0.145) (0.141) (0.136) (0.230) (0.232)

N 250 250 231 231 223 223

TFP 0.811* 0.779* 0.851 0.808 1.225 1.159

(0.417) (0.428) (0.521) (0.517) (0.816) (0.791)

N 253 253 231 231 222 222

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations. All
regressions include the following control variables: profitability, leverage, sales growth, assets, firm age and amount of grant in the first
grant. Robust standard-errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%;
*, 10%. Source: Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

Table 29 RDD estimation results — no grant vs. a single grant, excluding r&d grants, micro- and small-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 1.940*** 1.915*** 1.491*** 1.411*** 1.637*** 1.649***

(0.321) (0.313) (0.257) (0.225) (0.360) (0.365)

N 5386 5386 4627 4627 3874 3874

Employment 0.064 0.058 0.046 0.035 0.065 0.052

(0.054) (0.052) (0.052) (0.050) (0.053) (0.052)

N 5356 5356 4601 4601 3874 3874

Value-Added 0.163** 0.156** 0.069 0.069 0.197** 0.197**

(0.074) (0.072) (0.082) (0.079) (0.094) (0.093)

N 5226 5226 4519 4519 3874 3874

Labour Productivity 0.106*** 0.105*** 0.083** 0.094*** 0.109*** 0.108***

(0.038) (0.038) (0.040) (0.030) (0.035) (0.033)

N 5208 5208 4505 4505 3874 3874

TFP 0.044 0.035 0.019 -0.001 0.015 0.014

(0.066) (0.064) (0.054) (0.053) (0.055) (0.059)

N 5275 5275 4515 4515 3782 3782

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations. All
regressions include the following control variables: profitability, leverage, sales growth, assets, firm age and sector of activity. Robust
standard-errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%. Source:
Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

123

1633



F. Alexandre et al.

Table 30 RDD estimation results — a single grant vs. two grants, excluding r&d grants, micro- and small-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 1.105** 1.096** 0.301 0.400 1.092 1.356

(0.489) (0.482) (0.749) (0.675) (1.064) (1.076)

N 499 499 450 450 426 426

Employment -0.010 0.010 0.007 0.031 -0.036 -0.017

(0.075) (0.073) (0.074) (0.076) (0.196) (0.191)

N 499 499 450 450 426 426

Value-Added 0.227* 0.245* 0.097 0.114 0.282 0.305

(0.136) (0.139) (0.128) (0.123) (0.185) (0.192)

N 488 488 440 440 426 426

Labour Productivity 0.276** 0.270** 0.170* 0.157* 0.288*** 0.295***

(0.107) (0.109) (0.090) (0.084) (0.110) (0.107)

N 487 487 440 440 426 426

TFP 0.213 0.193 0.198 0.175 0.271 0.263

(0.319) (0.330) (0.367) (0.369) (0.313) (0.313)

N 491 491 443 443 415 415

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age, amount of grant in the
first grant and sector of activity. Robust standard-errors clustered at the application year level are reported in parentheses. Significance
levels: ***, 1%; **, 5%; *, 10%. Source: Own computations using data from the Portuguese Agency for Development and Cohesion
and Central Balance Sheet

Table 31 RDD estimation results — no grant vs. a single grant, excluding R&D grants, small-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 1.938*** 1.892*** 1.015*** 0.984*** 0.965*** 0.954***

(0.496) (0.473) (0.323) (0.323) (0.351) (0.356)

N 2877 2877 2492 2492 2030 2030

Employment 0.026 0.052 0.049 0.119 -0.001 0.013

(0.075) (0.076) (0.096) (0.091) (0.088) (0.090)

N 2875 2875 2491 2491 2030 2030

Value-Added 0.160* 0.169** 0.104 0.112 0.116 0.114

(0.083) (0.084) (0.085) (0.087) (0.100) (0.099)

N 2834 2834 2459 2459 2030 2030

Labour Productivity 0.136** 0.131** 0.126* 0.130** 0.158* 0.151*

(0.053) (0.051) (0.067) (0.064) (0.087) (0.084)

N 2832 2832 2459 2459 2030 2030

TFP -0.029 -0.024 -0.070 -0.090 -0.078 -0.089

(0.115) (0.117) (0.106) (0.107) (0.114) (0.114)

N 2867 2867 2483 2483 2021 2021

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2 and t + 3, based on the kernel function identified in the respective column. ‘N’ stands for the number of observations. All
regressions include the following control variables: profitability, leverage, sales growth, assets, firm age and sector of activity. Robust
standard-errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%. Source:
Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet
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Table 32 RDD estimation results — a single grant vs. two grants, excluding R&D grants, small-sized firms

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 1.743*** 1.684*** 1.575* 1.686* 2.250* 2.213**

(0.551) (0.510) (0.941) (0.909) (1.198) (1.128)

N 357 357 327 327 307 307

Employment 0.010 0.026 -0.005 0.006 0.011 0.012

(0.087) (0.089) (0.131) (0.133) (0.251) (0.249)

N 357 357 327 327 307 307

Value-Added 0.515*** 0.514*** 0.240 0.223 0.528* 0.502

(0.191) (0.192) (0.181) (0.183) (0.297) (0.309)

N 354 354 325 325 307 307

Labour Productivity 0.435*** 0.417*** 0.268** 0.245** 0.444*** 0.418***

(0.145) (0.143) (0.108) (0.111) (0.146) (0.153)

N 354 354 325 325 307 307

TFP 0.441 0.372 0.368 0.283 0.337 0.267

(0.316) (0.324) (0.393) (0.391) (0.532) (0.531)

N 357 357 326 326 304 304

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2 and t + 3, based on the kernel function identified in the respective column. ‘N’ stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age, amount of grant in the
first grant and sector of activity. Robust standard-errors clustered at the application year level are reported in parentheses. Significance
levels: ***, 1%; **, 5%; *, 10%. Source: Own computations using data from the Portuguese Agency for Development and Cohesion
and Central Balance Sheet

Table 33 RDD “donut” estimation results — no grant vs. a single grant, exclude applications with a score equal to 0

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 2.109*** 2.117*** 1.656*** 1.517*** 2.022*** 1.959***

(0.297) (0.271) (0.278) (0.246) (0.290) (0.310)

N 6110 6110 5251 5251 4389 4389

Employment 0.159** 0.150** -0.005 0.038 0.006 0.094

(0.066) (0.062) (0.059) (0.060) (0.054) (0.068)

N 6081 6081 5223 5223 4389 4389

Value-Added 0.248*** 0.240*** 0.136* 0.137* 0.136** 0.257***

(0.056) (0.050) (0.072) (0.074) (0.064) (0.083)

N 5943 5943 5133 5133 4389 4389

Labour Productivity 0.126*** 0.131*** 0.051 0.094** 0.124*** 0.122***

(0.043) (0.040) (0.050) (0.042) (0.044) (0.043)

N 5925 5925 5119 5119 4389 4389

TFP 0.013 0.016 0.010 -0.017 0.006 -0.002

(0.068) (0.065) (0.065) (0.061) (0.061) (0.063)

N 6007 6007 5144 5144 4306 4306

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age, size and sector of activity.
Robust standard-errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%.
Source: Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet
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Table 34 RDD “donut” estimation results — no grant vs. a single grant, exclude applications with a score between −0.02 and 0.02

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 2.266*** 2.216*** 1.806*** 1.524*** 1.864*** 1.842***

(0.273) (0.231) (0.332) (0.284) (0.315) (0.332)

N 6049 6049 5202 5202 4348 4348

Employment 0.161** 0.138** -0.026 -0.007 -0.005 0.103*

(0.070) (0.062) (0.052) (0.052) (0.048) (0.061)

N 6020 6020 5174 5174 4348 4348

Value-Added 0.239*** 0.213*** 0.096 0.100 0.127** 0.138**

(0.062) (0.054) (0.062) (0.074) (0.053) (0.057)

N 5886 5886 5085 5085 4348 4348

Labour Productivity 0.135*** 0.137*** 0.074 0.089** 0.126*** 0.121***

(0.039) (0.036) (0.048) (0.045) (0.044) (0.043)

N 5868 5868 5071 5071 4348 4348

TFP -0.036 -0.033 -0.008 -0.026 -0.002 0.004

(0.060) (0.057) (0.073) (0.068) (0.073) (0.074)

N 5947 5947 5098 5098 4268 4268

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age, size and sector of activity.
Robust standard-errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%.
Source: Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet

Table 35 RDD “donut” estimation results — no grant vs. a single grant, exclude applications with a score between −0.05 and 0.05

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 2.221*** 2.260*** 1.526*** 1.421*** 1.761*** 1.684***

(0.279) (0.270) (0.320) (0.303) (0.445) (0.433)

N 5967 5967 5138 5138 4297 4297

Employment 0.166* 0.161** -0.109** -0.063 -0.075 0.000

(0.085) (0.078) (0.048) (0.050) (0.048) (0.060)

N 5939 5939 5111 5111 4297 4297

Value-Added 0.259*** 0.203*** -0.045 -0.033 0.038 0.151**

(0.079) (0.066) (0.041) (0.043) (0.055) (0.070)

N 5806 5806 5024 5024 4297 4297

Labour Productivity 0.154*** 0.147*** 0.104** 0.110** 0.123*** 0.122***

(0.035) (0.032) (0.052) (0.054) (0.037) (0.039)

N 5788 5788 5010 5010 4297 4297

TFP -0.005 -0.010 -0.037 -0.050 -0.050 -0.040

(0.073) (0.069) (0.073) (0.066) (0.077) (0.080)

N 5867 5867 5036 5036 4218 4218

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations.
All regressions include the following control variables: profitability, leverage, sales growth, assets, firm age, size and sector of activity.
Robust standard-errors clustered at the application year level are reported in parentheses. Significance levels: ***, 1%; **, 5%; *, 10%.
Source: Own computations using data from the Portuguese Agency for Development and Cohesion and Central Balance Sheet
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Table 36 RDD “donut” estimation results — a single grant vs. two grants, exclude applications with a score equal to 0

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 0.674 0.682 0.192 0.289 0.875 1.061

(0.457) (0.425) (0.567) (0.544) (0.963) (0.944)

N 790 790 729 729 702 702

Employment 0.118 0.125 0.223* 0.230** 0.175 0.176

(0.080) (0.078) (0.116) (0.112) (0.176) (0.166)

N 790 790 729 729 702 702

Value-Added 0.308*** 0.307*** 0.295** 0.290** 0.514*** 0.513***

(0.112) (0.107) (0.139) (0.129) (0.187) (0.196)

N 778 778 718 718 702 702

Labour Productivity 0.181** 0.178** 0.093 0.082 0.264*** 0.268***

(0.083) (0.081) (0.068) (0.065) (0.083) (0.092)

N 778 778 718 718 702 702

TFP 0.156 0.116 0.142 0.105 0.332 0.306

(0.235) (0.235) (0.252) (0.252) (0.217) (0.215)

N 784 784 722 722 690 690

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations. All
regressions include the following control variables: profitability, leverage, sales growth, assets, amount of grant in the first grant, firm
age, size and sector of activity. Robust standard-errors clustered at the application year level are reported in parentheses. Significance
levels: ***, 1%; **, 5%; *, 10%. Source: Own computations using data from the Portuguese Agency for Development and Cohesion
and Central Balance Sheet

Table 37 RDD “donut” estimation results — a single grant vs. two grants, exclude applications with a score between −0.02 and 0.02

Dependent t+1 t+2 t+3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 0.576 0.589 -0.115 0.018 0.801 1.007

(0.614) (0.560) (0.602) (0.569) (0.975) (0.961)

N 776 776 717 717 690 690

Employment 0.168* 0.169** 0.321** 0.312** 0.300 0.279

(0.088) (0.085) (0.135) (0.127) (0.191) (0.177)

N 776 776 717 717 690 690

Value-Added 0.365*** 0.356*** 0.360** 0.341** 0.606*** 0.585***

(0.126) (0.118) (0.153) (0.139) (0.196) (0.203)

N 764 764 706 706 690 690

Labour Productivity 0.184* 0.177* 0.050 0.041 0.212** 0.220**

(0.097) (0.092) (0.074) (0.071) (0.103) (0.108)

N 764 764 706 706 690 690

TFP -0.112 -0.115 -0.190 -0.178 0.169 0.169

(0.271) (0.265) (0.263) (0.262) (0.240) (0.241)

N 770 770 710 710 679 679

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations. All
regressions include the following control variables: profitability, leverage, sales growth, assets, amount of grant in the first grant, firm
age, size and sector of activity. Robust standard-errors clustered at the application year level are reported in parentheses. Significance
levels: ***, 1%; **, 5%; *, 10%. Source: Own computations using data from the Portuguese Agency for Development and Cohesion
and Central Balance Sheet
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Table 38 RDD “donut” estimation results — a single grant vs. two grants, exclude applications with a score between −0.05 and 0.05

Dependent t + 1 t + 2 t + 3
variable (in logs) Triangular Epanechnikov Triangular Epanechnikov Triangular Epanechnikov

Investment 0.286 0.345 -0.123 0.014 0.617 0.855

(0.743) (0.659) (0.690) (0.640) (0.921) (0.943)

N 762 762 706 706 680 680

Employment 0.159** 0.165*** 0.328*** 0.319*** 0.300* 0.280*

(0.062) (0.062) (0.075) (0.077) (0.154) (0.146)

N 762 762 706 706 680 680

Value-Added 0.379** 0.369*** 0.374*** 0.350*** 0.558*** 0.546**

(0.153) (0.143) (0.122) (0.112) (0.204) (0.213)

N 751 751 695 695 680 680

Labour Productivity 0.246* 0.229* 0.050 0.039 0.206** 0.216**

(0.141) (0.127) (0.080) (0.074) (0.084) (0.095)

N 751 751 695 695 680 680

TFP -0.114 -0.120 -0.268 -0.243 0.111 0.121

(0.368) (0.348) (0.354) (0.342) (0.304) (0.300)

N 756 756 699 699 669 669

Notes: The dependent variable of each regression is defined in the first column. In the columns, we report the RDD estimates for leads,
t + 1, t + 2, and t + 3, based on the kernel function identified in the respective column. “N” stands for the number of observations. All
regressions include the following control variables: profitability, leverage, sales growth, assets, amount of grant in the first grant, firm
age, size and sector of activity. Robust standard-errors clustered at the application year level are reported in parentheses. Significance
levels: ***, 1%; **, 5%; *, 10%. Source: Own computations using data from the Portuguese Agency for Development and Cohesion
and Central Balance Sheet
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