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Abstract During the economic slowdown caused by
the financial crisis in 2008, grants for entrepreneurs
were made available to support economic development.
Whether such a policy instrument is effective for busi-
ness development is a highly relevant question in the
aftermath of the COVID-19. We evaluate the causal
effects of small business development matching grants
using a quasi-experimental approach. The grants were
exclusively targeted to women entrepreneurs and pro-
vided during the recession after the financial crisis. Our
findings demonstrate an increase in bank loans and a
positive impact on turnover, value-added, capital, em-
ployment, and overall factor productivity for more ex-
perienced women entrepreneurs. As the grants are too
small to have direct economic effects or indirect effects
via the certification effect, they alleviate time and infor-
mation constraints of women entrepreneurs. The cost-
benefit analysis shows an increase in value-added that
outweighs the scheme-related costs.

Plain English Summary This study evaluates the
effect of small public grants for women entrepreneurs.
Grants were used for childcare and business consultancy
costs to alleviate time and information constraints of
women entrepreneurs. Benefiting from these grants re-
sulted in higher bank loans. The women entrepreneurs
on average invested more money in capital and had
better performance measures like turnover and value-
added. The effect was particularly evident among more
experienced women entrepreneurs. The cost-benefit
analysis shows grant-induced increase in value-added
outweighs the scheme-related costs. The study implies
small public grants for women entrepreneurs increase
small firms’ growth, and these grants are in addition a
cost-effective policy tool.

Keywords Womenentrepreneurship .Gender financing
gap . Policy evaluation . Business development grant .

Recession

JEL Classifications B54 . H43 . H81 . J16 . L26 . L38

1 Introduction

In times of economic slowdown, small and undercapi-
talized firms are overly affected. Small firms experi-
enced disproportionate job losses during the recession
after the financial crisis in 2008, especially women-
owned firms, and this is likely to be repeated in the
post-COVID-19 recession (Brookings, 2020). Usually,
countries use various public policy instruments to
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minimize the damage to firms in recession, but in the
coming years, excessive public funding may be difficult
to sustain and may not be perceived as socially bal-
anced. Hence, it is necessary to use policy instruments
that can cover a larger population of eligible firms by
administering small sums of money but still achieving
significant improvements. In this study, we discuss one
such instrument aimed at micro- and small women-
owned firms.

The setting of this study is Croatia, which, due to its
uniquely long recession period (2009–2014), is ideal for
studying the effectiveness of policies during a recession.
Expansion of Croatian economy, which started back in
the early 2000s, ended in late 2008 with the financial
crisis. However, unlike some other Central European
economies that returned to the growth path of recovery
within a year or two, Croatia needed 6 years, running up
to the end of 2014, to get back on its growth path. To
support the economy, the Croatian Ministry of Entre-
preneurship and Crafts introduced, among others, the
analyzed grant scheme at the onset of the recession in
2008 and it ran until 2012. This means that firms in our
dataset were still operating in a recessionary climate
several years after receiving the grant. The length of this
recession gives us a unique opportunity to assess the
effects of the policy measure under recessionary condi-
tions, as the grant effects are not likely confounded with
effects of a general macroeconomic growth. The target
group of the grant scheme consisted exclusively of
women entrepreneurs in micro- and small enterprises.
The grants financed childcare costs, preparation of doc-
umentation for bank loans, and development of business
plans. A particularity of the grant scheme was that the
administered grants were quite small in amount and
were not intended to deliver any direct effects on firm
performance. Instead, grants were targeted at the de-
mand of women entrepreneurs for external financing
by helping them to prepare loan applications or other-
wise raise funds.

Apart from supply-related factors that are in general
not under entrepreneurs’ control (Bellucci et al., 2010;
Carter et al., 2007; Foss et al., 2019; Neumeyer et al.,
2018), there are several factors that influence the de-
mand for business finance, which is generally lower for
women entrepreneurs than for their male counterparts
(Croson & Gneezy, 2009; Huang &Kisgen, 2013). This
is partly explained by women’s greater risk aversion to
taking out a loan (Block et al., 2015) or lack of financial
literacy (Coleman, 2002). Studies have also shown that

women are discouraged from applying for funding be-
cause they expect their applications to be rejected (Robb
&Walken, 2002). The design of the grant scheme under
study precisely addresses these factors specific to wom-
en entrepreneurs to achieve a greater demand for finan-
cial resources. The policy instrument provided women
entrepreneurs with expertise and additional time needed
to apply for financing, thus helping them to overcome
potential financial literacy problems as well as risk
aversion. This is particularly useful in the context of
economic recession and increased market uncertainty,
when greater risk aversion of women entrepreneurs
becomes advantageous as banks seek to hedge risks by
favoring lenders that are more conservative.1 Thus, we
end up with a paradox that the risk aversion of women
entrepreneurs prevents them from seeking external fi-
nancing, although this risk aversion is precisely what
may increase their chance of obtaining external financ-
ing, as banks perceive them as less risky (Cowling et al.,
2019).

In this study, we seek to answer the following re-
search question: Do small grants provided to micro- and
small firms achieve significant impact on firm behavior?
In doing so, we add to the literature with two main
contributions. Firstly, a recent systematic literature re-
view highlights the need for impact evaluations of pub-
lic grants (Dvouletý et al., 2020). In particular, very little
is known about the impact of policies to promote wom-
en entrepreneurship (Cardella et al., 2020), both in terms
of the overall effectiveness of the individual policies
(OECD, 2004; Pandey & Amezcua, 2020) and in terms
of the impact on access to financial capital (Brush et al.,
2019; Leitch et al., 2018). Our study is among the first to
provide quasi-experimental evidence of effectiveness of
policies specifically targeting women entrepreneurs.
Secondly, we delve deeper into the problem of the size
of grants and whether small grants can be designed in a
way to have an impact on firm behavior. Even if the
amount of the grant was small, the objective and design
of the grant scheme were intended to have a positive
impact on the demand for capital. Once the capital
constraint is released, firms can improve their

1 Women entrepreneurs’ risk aversion is not the only criterion used for
loan evaluation. Carter et al. (2007) name a variety of evaluation
criteria. They find no gender discrimination concerning these criteria
except that female loan applicants are more likely to be assessed on
whether they had undertaken sufficient research into the business
compared to male applicants.
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performance, which leads to a variety of positive effects.
A peculiarity of the analyzed grant scheme was not its
direct easing of capital restrictions, but its design to
encourage women entrepreneurs to raise money in a
recessionary environment.

Although this study analyzes a grant scheme targeted
specifically at women entrepreneurs, the grant design can
be generalized and tailored to sets of entrepreneurs that
face constraints in social, human, and financial capital.
Small grants that are designed to induce desired behavioral
changes can be a useful tool for policy makers, especially
when budgets for public grant programs are limited, as can
be expected in prolonged recessions.

To identify the grant scheme effects, we employ a
rich dataset including financial and structural data on the
universe of Croatian firms and combine it with data on
women entrepreneurship grants. Using a matching
difference-in-differences estimation approach, we find
positive effects on bank loans and several performance
indicators. Additionally, we identify heterogeneous
grant effects due to women entrepreneurs’ age, as a
proxy for their experience, and demonstrate that grants
had stronger effects on the survival of young women’s
firms, while all other effects (output growth; labor,
capital, and intermediate input growth; long-term pro-
ductivity) were much more pronounced for more expe-
rienced women entrepreneurs. In fact, using the esti-
mates in a “back-of-the-envelope” cost-benefit analysis,
we show that grant benefits outweigh public grant costs
by a factor of about 2 in the short and long run for more
experienced women. The positive effects on firm per-
formance demonstrate a success of the grant scheme,
which stimulated women entrepreneurs’ demand for
bank loans or other financing.

The remainder of the paper is organized as follows.
Section 2 presents the theoretical background and our
hypotheses, and Section 3 describes the institutional
setting. Section 4 presents data and methodology,
followed by the results in Section 5. Lastly, Section 6
provides the discussion and conclusions.

2 Theoretical background and hypotheses

2.1 Grant scheme

The investigated grant scheme targeted exclusively
women entrepreneurs of micro- and small firms
(SMEs). The potential grant recipients had to be

registered in Croatia. Eligible SMEs had to have a
surplus recorded in the previous year of business and
at least one full-time employee. In addition, having no
debts towards the state or employees was a prerequisite
(Table 8 in the Appendix). Thus, eligible to apply for the
grant were 12,583 firms in year 2008, 13,539 firms in
2009, 14,485 firms in 2010, and 15,016 firms in 2011.
However, only a small number of firms (1284 firms)
were awarded a grant. The rejection rate was about
60%.2

The grants were designed as matching grants, i.e., the
grant co-financed 75% of the project value (VAT ex-
cluded), and firms had to finance the remaining 25%
(and VAT) from private funds. Common activities that
were co-funded by the grant included: (1) development
of a business plan and consulting services, (2) entrepre-
neurial training, (3) purchase of equipment, tools, and
inventory, (4) preparing documentation for bank loans,
and (5) babysitting and kindergarten costs.

After the public call, firms submitted applications
describing their planned activities along with their fi-
nancial statements for the previous year. The Ministry’s
expert team conducted the evaluation, taking into con-
sideration the conditions elaborated above and the qual-
ifications of the applicants.

In general, grants can affect firm output both directly
and indirectly. They can directly ensure the inflow of
needed capital that can boost firm output (Cerqua &
Pellegrini, 2017; Špička, 2018). Grants can also work
indirectly by reducing information asymmetry via the
certification effect, where awarding a grant acts as a
quality stamp and indicates that the firm’s project has
great potential and high chances of success. This in turn
reduces the cost of capital and increases the probability
of obtaining a loan, thus increasing output (Martí &
Quas, 2018; Srhoj et al., 2021). However, the analyzed
grants are not likely to produce any direct effect or any
indirect effect via certification. There are two main
reasons for this. Firstly, the analyzed grant amounts
were too small (on average 1636 EUR) to have any
direct effect on firm output or to produce any kind of
signal to lenders of the high potential of an enterprise.
Carter et al. (2007) show that bank loan officers may
consider any obtained grants in their allocation decision,

2 We were not able to get information specifying which firms did not
receive grant funding; only the rejection rate was confirmed in inter-
views with the Ministry of Entrepreneurship and Crafts and can be
found in the official report of the Ministry (MINPO, 2013, 2014).
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but the weight of these criteria is only marginal in the
overall assessment.3 Secondly, the analyzed grants were
not intended for a specific investment project, for which
the bank was supposed to provide additional credit.
There was no project outline that was “certified”
through obtaining the grant as a sign of high probability
of success. Any impact on firm performance is more
likely achieved by influencing the factors that hold back
the demand for business finance of women entrepre-
neurs, i.e., by influencing their behavior. Resulting
additionality in the demand for financing can either be
observed through an increase in bank loans when offi-
cial financing was chosen by the women entrepreneurs
or through an increase in capital if informal sources of
funding were used (Lim & Suh, 2019).

2.2 Theoretical background

The analyzed grant scheme gives recipients access to
needed time and skills, thus supporting them in their
decision-making process and/or the necessary prepara-
tion to make investments. It is well documented that
women entrepreneurs approach and run their firms dif-
ferently than their male counterparts (Foss et al., 2019;
Henry et al., 2017). Compared to men, women entre-
preneurs are more sensitive to social, family-related, and
other nonfinancial concerns that significantly influence
their business choices (Ahl & Nelson, 2015; Cardella
et al., 2020; Friedson-Ridenour & Pierotti, 2019; Henry
et al., 2017). In particular, Berge and Pires (2020, p.
897) show that time constraint is a serious obstacle for
women entrepreneurs, as “the burden of domestic obli-
gations that fall on women … necessarily restrict their
capacity and potential as entrepreneurs.” The observed
grant scheme allows recipients to invest more time in
their business by financing childcare and/or investigat-
ing investment possibilities with the help of an expert.

In terms of human capital, women are less likely to
be educated in science, technology, engineering, or
mathematics (STEM), which predestines them to work
and/or set up their businesses in low-technology sectors,
often characterized by relatively low growth (Carter

et al., 2015). In terms of social capital, women also
rarely hold executive positions before starting their
own business, making them less likely to belong to
influential business networks that provide access to
contacts, resources, and relevant information (Foss
et al., 2019; Neumeyer et al., 2018). Although the ob-
served grant scheme cannot finance any long-term in-
crease in human and social capital, it enables women
entrepreneurs to take advantage of advisory services and
thus brings the necessary skills to improve decision-
making.

Apart from difficulties with human and social capital,
women entrepreneurs also face greater obstacles in se-
curing financial capital compared to male entrepreneurs
(Henry et al., 2017). For example, it has been shown that
lack of social capital has negative consequences on
securing external financing (Foss et al., 2019;
Neumeyer et al., 2018). Guzman and Kacperczyk
(2019) show that females are 63% less likely than males
to obtain external financing in terms of risk capital, and
the most significant part of the gap derives from differ-
ences in gender. In addition, banks may ask for higher
loan collateral from a woman (Bellucci et al., 2010), or
women may have to pay higher interest rates (Alesina
et al., 2013). The observed grant scheme helps by
allowing women entrepreneurs to hire short-term con-
sultants to assist them with bank loan applications to
facilitate an application after a detailed evaluation of the
firm’s situation.

Numerous studies provide evidence that women are
on average more risk-averse than men (Borghans et al.,
2009; Croson & Gneezy, 2009), and thus “gender”may
impede investments profitable for the firm. Evidence of
the latter can be found in finance and entrepreneurship
research. Studies suggest that male leaders are more
likely than female leaders to pursue business opportuni-
ties (Ahl & Nelson, 2015), that female-led firms exhibit
more risk-averse capital allocation behavior than male-
led firms (Faccio et al., 2016), and that the chances of
getting a loan approved are lower for less experienced
women entrepreneurs than for their male counterparts
(Bellucci et al., 2010). However, the more familiar a
woman is with a specific type of decision problem and
the more experienced she is in the corresponding do-
main, the more risk-accepting she will be (Schubert
et al., 1999). The degree of risk aversion of an individual
is influenced by many factors, such as confidence, in-
formation processing, and experience (Fréchette et al.,
2017), and this is where policy activities, such as the

3 To check the accuracy of that assumption, we conducted interviews
with bank loan officers from the two largest banks in Croatia. Both
officers, who oversee small business loans, confirmed that grants such
as the ones we studied do not provide more credit points for the
applicant in the overall loan eligibility assessment. The names and
affiliations of the two officers are known to the reviewers and the
editor, but are not published here.
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presently analyzed grant scheme, come into play.
Terjesen et al. (2016) point out that efforts must bemade
through policies to help women to develop confidence
and to spot and pursue opportunities. Policy measures
should also reduce women’s fear of business failure,
which is a major obstacle to initial but also sustainable
entrepreneurship (Bosma, 2013).

The observed grant scheme cannot produce direct
effects on performance; however, by allowing women
entrepreneurs to invest more time in their work and/or to
acquire needed skills (through short-term consulting),
the scheme has an ability to improve recipients’ deci-
sion-making, lower their risk aversion to finance, and
alter their unwillingness to seek bank loans. In turn,
these behavioral changes have the potential to improve
firm performance.

2.3 Hypotheses

Given the possible channels through which the analyzed
grant scheme may have an impact on firm behavior, we
operationalize our research question into feasible hy-
potheses. First, we postulate that small grants cause
positive effects on firm performance. We expect higher
performance measures compared to firms not obtaining
the grant but otherwise having the same prerequisites.
Evidence in the literature is already available, but for
larger grant amounts with the objective to directly in-
crease various performance measures (Howell, 2017;
Criscuolo et al., 2019). In addition, especially for youn-
ger firms, investment decisions may increase the prob-
ability of firm survival (Pellegrini & Muccigrosso,
2017; Srhoj et al., 2021):

Hypothesis 1. The grant scheme has positive effects
on firm performance and survival.

As the grant scheme helped entrepreneurs to gain the
time and skills needed to make investment decisions, we
expect that entrepreneurs have a larger demand for
external funding and that they will be successful in
raising it. Therefore, we expect to observe an increase
in bank loans, which serve as a means for future firm
improvement (Srhoj et al., 2020; Srhoj et al., 2021).
More specifically:

Hypothesis 2. The grants increase the demand for
bank loans and, consequently, improve firm
performance.

Since prior studies show that the owners’ previous
professional experience has a significant influence on
the performance of their firms (Colombo &Grilli, 2005;

Schulz et al., 2013; Backman, 2014), as individuals with
higher industry-specific skills are better able to exploit
business opportunities (Ganotakis, 2012), we investi-
gate heterogeneous effects concerning less and more
experienced women entrepreneurs. As more experi-
enced women had an opportunity to accumulate larger
social and human capital, we postulate that they can
extract more benefits from participation in the grant
scheme:

Hypothesis 3. The positive effects are pronounced for
more experienced women entrepreneurs.

Finally, we address the cost effectiveness of this
scheme. Even if positive grant effects on average can
be observed, the question arises whether the amount of
support was nevertheless too small to measure substan-
tial macroeconomic effects, substantial at least on the
scale of costs caused. Grant effects can be larger, equal,
or lower than the direct grant scheme costs. Based on
prior research, public grants for R&D (Howell, 2017),
industrial policy grants (Criscuolo et al., 2019), public
grants for exporters (Srhoj & Walde, 2020), and public
development grants for SMEs older than 5 years (Srhoj
et al., 2020) all provide evidence of more benefits than
direct grant costs:

Hypothesis 4. The estimated benefits outweigh the
public costs of the grant scheme.

This is the last hypothesis we investigate under re-
strictive conditions with a cost-benefit analysis. We use
average treatment effects on the treated firms to calcu-
late macro-effects. While awarded grants may have also
generated positive spillovers to other firms, such as
consultants, suppliers of equipment, or kindergartens,
we do not include such additional benefits. Furthermore,
we do not consider any costs caused by the administra-
tion of the grant system.

3 Institutional setting

The Republic of Croatia adopted the Strategy for De-
velopment of Women Entrepreneurship for the 2009–
2013 and the 2014–2020 period, together with their
Action Plans (MINPO, 2014). The grant strategy aimed
to reduce the finance gap between women and men
entrepreneurs. Table 1 gives evidence for the finance
gap by providing the average amount of bank loans
acquired by men versus women entrepreneurs. The
Ministry of Entrepreneurship and Crafts of the Republic
of Croatia (hereinafter, Ministry) oversaw most grant

121Small matching grants for women entrepreneurs: lessons from the past recession



schemes in Croatia.4 The grant schemes under the um-
brella of this Ministry encompassed various competi-
tiveness grant schemes (Srhoj et al., 2021). Women
entrepreneurs did not make satisfactory use of the
Ministry’s public funding programs. In 2012, 37% of
all entrepreneurs in Croatia were women (European
Commission, 2014), but only 19.5% benefited from
public subsidies, although additional points were
awarded to women entrepreneurs in the selection pro-
cess (MINPO, 2014). To increase the allocation of
grants to women, the Ministry launched several grant
programs in the 2008–2012 period, targeting exclusive-
ly women entrepreneurs of micro and small firms
(details are given in Tables 8, 9, and 10 in the
Appendix).

The effectiveness of these public funds has not yet
been rigorously evaluated (MINPO, 2014). Critics argue
that government policies in Croatia were rather ineffec-
tive in spurring firm competitiveness (Bartlett, 2016;
Srhoj et al., 2021). Bartlett (2016) concludes that policy
measures did not have the desired impact on the com-
petitiveness of Croatia’s economy. He takes the Global
Entrepreneurship Monitor’s total early-stage entrepre-
neurial activity (TEA) index for women and men entre-
preneurs to demonstrate considerable gender differ-
ences. The differences in the TEA index were rather
large and persistent for the 2006–2014 period in Croatia
(Bartlett, 2016), showing stagnation in the development
of women entrepreneurship.

Tables 9 and 10 in the Appendix show that women
entrepreneurship grant schemes encompassed 1284
grants over the 2008–2012 period, with a total amount
of 15,605,987HRK (about 2,104,089 EUR), and that on
average 12,154 HRK per firm (about 1636 EUR) was
awarded.

4 Data and methodology

4.1 Data

Three datasets were merged: financial and structural
data on the population of Croatian enterprises for the
2005–2016 period, obtained from the Croatian Financial

Agency (hereinafter, FINA); data on women entrepre-
neurship grants in the 2008–2012 period, obtained from
the Ministry; and data on demographic information on
entrepreneurs, obtained from the public register of in-
corporated companies (hereinafter, Companies
Register).

The FINA dataset includes balance sheet and
profit and loss statement data covering 300 vari-
ables for the universe of Croatian incorporated
firms, as well as firm characteristics such as region,
size, industry sector, firm ID, and year of the re-
port. On the other hand, the Ministry dataset in-
cludes the name of the grant recipient, the amount
of the grant given, and the year the grant was
received. The Companies Register contains identi-
fiers for entrepreneurs, together with their charac-
teristics such as age, gender, and their position
within the firm.

After merging the FINA and Ministry datasets, data
are available on 196,300 firms, 1274 of which obtained
the analyzed grants. We remove all medium and large
firms, foreign-owned firms, and state-owned firms, as
these were not eligible as recipients for the analyzed
grants. For the same reasons, we remove all firms that
reported a negative operating surplus, firms with unpaid
debts towards the state or employees, and firms with a
male ownership structure in the year before receiving a
grant. We exclude firms having either no employees or
zero turnover.5 At this point, our sample is reduced to
59,299 firms. Firms receiving grants in the year of
incorporation are also dropped, as we have no previous
financial records for these firms. Finally, we exclude all
grant recipients in 2012, as these grants targeted a very
small number of firms (n = 35). These firms were
awarded heftier grant amounts than in previous grant
schemes—on average 14 times larger grant amounts
than the ones up to 2012 (Tables 9 and 10)—and re-
ceived 100% support as opposed to 75% support in the
2008–2011 period (Table 8). Due to their characteris-
tics, these grants could have direct effects also. Our

4 The policy basis for these grant schemes can be found in the policy
documents entitled Operational Plan of Incentives for Small and Me-
dium Entrepreneurship (OPPMSP 2008, 2009, 2010, 2011) and Entre-
preneurial Impulse: Plan of Incentives for Entrepreneurship and Crafts-
manship (MINPO, 2013).

5 These observations are mostly craft businesses. In line with existing
papers (e.g., Vitezić et al., 2018), we discard craft businesses, as no
financial data are available for these organizations. Craft businesses
report their income based on the Income Tax Law (OG 177/2004),
while limited liability firms must keep accounting records at a detailed
level according to the Accounting Act, Croatian and International
Financial Reporting Standards, and International Accounting
Standards.
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analysis thus focuses on the 2008–2011 period only.6 In
this period, all analyzed grants are very homogeneous.
As an identification strategy, we exclude firms also
receiving other grants in the 2008–2012 period. We
end up with 484 grant-awarded firms (treated firms)
and 6380 potential control firms (considering the time
dimension, we have 20,392 observations).

4.2 Methodology

Themethodological approach identifies the causal effect
by comparing outcomes between a treatment group and
a control group (Rosenbaum&Rubin, 1983). Treatment
is usually modeled as a binary variable D, taking the
value 1 for the treated firms and 0 for the control (non-
treated, counterfactual) firms. The greatest challenge is
to find a control firm that is as similar as possible for
each treated firm, as firms may systematically differ in

both observable and unobservable characteristics
(Heckman et al., 1998). To mitigate this problem, Rubin
(1977) introduced the conditional independence as-
sumption (CIA), stating that potential outcomes are
independent of treatment assignment (i.e., that exposure
to treatment can be considered random), given a set of
observable covariates X, which are not affected by the
treatment, i.e., Y(D = 0), Y(D = 1) ⊥D ∣ X, where Y(D)
denotes the potential outcome.

Empirically, this allows each treated firm to be
matched with one (or several) control firm(s) that are
as similar as possible in their pre-treatment characteris-
tics. We estimate this similarity of treated and control
firm using a propensity score. This propensity score is
defined as the conditional probability of receiving treat-
ment given pre-treatment characteristics and is estimat-
ed using a standard probit model. We restrict the pro-
pensity scores to the common support area, thus consid-
ering only firms in the intersection of the range of the
propensity scores for treated and control firms. Finally,
the control firm for each treated firm is selected using

6 We also performed the analysis with 2012 data, and our results
remained robust. These results are available on request.

Table. 1 Differences in amount of bank loans dependent on the sector between men- and women-owned firms

Industries (NACE 1-digit) Only men-owned firms Only women-owned firms

N Mean SD N Mean SD

Agriculture, forestry, fishing 16,565 179,306 767,043 2633 128,596 499,644

Mining, quarrying 1552 251,813 811,504 174 156,945 337,293

Manufacturing 76,108 115,327 734,746 14,090 62,645 754,441

Energy 2321 478,796 3,320,313 275 182,698 1,332,153

Water, sewage, waste 1966 272,841 1,213,217 356 196,982 594,284

Construction 80,010 314,377 7,207,257 10,049 128,564 858,217

Wholesale, retail, motor vehicles 168,028 107,148 1,285,320 48,421 48,894 312,643

Transport, storage 26,605 88,163 494,119 4173 59,263 359,776

Accommodation, food 31,865 210,859 3,233,502 8727 50,783 260,810

ICT 27,627 35,353 288,903 5016 10,887 56,811

Finance, insurance 3961 1,322,854 12,850,392 1051 20,640 188,803

Real estate 14,614 615,995 3,541,202 4425 82,954 947,541

Professional, scientific work 75,336 109,913 2,480,010 35,458 13,203 118,200

Administration 17,849 103,072 2,068,780 6022 30,187 186,109

Education 3621 18,458 112,522 3705 10,380 31,976

Health, social work 3892 56,457 242,977 3252 30,395 145,788

Arts, entertainment, recreation 5115 146,144 1,158,371 1256 115,780 1,825,285

Other services activities 10,156 21,626 236,681 9764 34,475 1,006,263

Total 567,191 163,261 3,320,297 158,847 46,784 511,852

Notes: Data on the universe of Croatian firms, for which gender ownership structure data are available for the period from 2008 to 2011. N
denotes number of firms; SD denotes standard deviation. All monetary variables are expressed in EUR. 1 EUR ~ 7.42 Croatian kuna (HRK)
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the nearest neighbor method (for the baseline scenario)
without replacement. Once the control firms are
matched to the treated firms, the average treatment effect
on the treated firms (ATT) is estimated via

ATT ¼ 1
NT ∑

i∈T
yTi −y

C
i

� �
, where NT is the number of treat-

ed firms and yTi (yCi ) is the observed outcome of the
treated (control) firm i.

To check the robustness of our ATT findings, we
conduct a placebo test and perform matching with var-
ious matching algorithms. For the placebo test, we dis-
card the treated group, assign the control group as the
new placebo-treatment group, and repeat our main spec-
ification matching procedure. If the effects are due to the
grants, the placebo-treatment should not affect firm
performance, thus it should not show any significant
effects. In addition, we assign the treatment randomly
to the firms, apply the main matching approach, and
estimate the ATT. We perform this procedure 10,000
times to empirically obtain the distribution of the ATT
estimates. In this way, we do not have to rely on the
calculated standard errors (Abadie & Imbens, 2008) or
the normality distribution of the ATT estimates. More-
over, we conduct a sensitivity analysis of the matching
approach. We use nearest neighbor matching with two,
three, and four control firms per treated firm; nearest
neighbor matching with two, three, and four control
firms per treated firm, but with a caliper set at 10% of
the standard deviation of the estimated propensity score;
radius matching with the same caliper; kernel matching
and local linear regressions with the Epanechnikov
kernel.

To investigate the grants’mediation effect exerted on
capital growth by bank loan growth, a causal mediation
analysis is conducted (Imai et al., 2010). The causal
mediation effect for each firm i is defined as:

δi Dð Þ≡E Y i D;Mi 1ð Þð Þ−Y i D;Mi 0ð Þð Þ½ � for D ¼ 0; 1

where D gives the treatment status, Y is the potential
outcome variable and M is the mediator. The average
causal mediation effect (ACME) is the expected differ-
ence in the potential outcome when the mediator takes
the value that would occur under the treatment condition
(Mi(1)) as opposed to the control condition (Mi(0)),
while the treatment status itself is held constant. For
estimation, we compute two linear models, one with
capital growth on the left-hand side and the mediation
variable (in our case bank loan growth) on the right-
hand side as well as D; and the other model with the

mediator on the left-hand side and D on the right-hand
side. In this way, both the direct effect (ADE) of the
treatment and the indirect effect (ACME) are estimated.

In causal mediation analysis, an assumption addition-
al to CIA is necessary, i.e., the sequential ignorability
assumption. This assumption implies that the mediator
is ignorable given the observed treatment and pre-
treatment confounders. The ignorability of the mediator
implies that among those firms that share the same
treatment status and pre-treatment characteristics, the
mediator can be regarded as if it were randomized. This
assumption cannot be directly tested. However, sensi-
tivity analysis (Imai et al., 2010) is conducted to inves-
tigate how robust the results are.When the correlation of
the residuals (ρ) of the linear models is varied from -1 up
to 1, ACME is estimated and checked for the ρ value
where ACME changes its sign.

4.3 Variables used in the analysis

Our dataset includes a rich set of covariates (Table 2).
We used all relevant variables for the public call
schemes as well as covariates considered important in
the literature to calculate the propensity score.

As covariates, we select relevant firm characteristics
that affect not only the selection into treatment but the
outcome as well. Some are obvious, such as firm age
and size (measured in the number of employees and real
turnover); other covariates are proxies for firm charac-
teristics, such as average wage. Firms that pay higher
average wages have on average larger capital and cash
reserves and thus are more likely to be financially stron-
ger. Either entrepreneurs of such firms may not be
interested in applying for the grants or, if they do apply,
they may “make more out of it” than do weaker firms.
The same holds for firms that have certain knowledge-
related capabilities, indicated by ownership of fixed
intangible assets, because these may facilitate more
sophisticated production processes, which lead to higher
outputs. We also include variables for financial con-
straints of firms, such as real values of short-term liabil-
ities towards employees, short-term liabilities towards
the state, liabilities towards banks, and debt ratio, be-
cause firms with higher financial constraints are found
to be more vulnerable (Stucki, 2014). This vulnerability
can induce firms to seek public aid and is likely to shape
how well the firm uses the grant. Debt ratio is included
in quadratic form, as firms with more debt might be
more motivated to apply for a grant, while those with
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Table. 2 Covariates used for matching

Variable Description

Treatment variable

Grant 1 if the firm received any grant scheme funding, 0 otherwise

Firm characteristics

Age of the firm

Squared age of the firm

Ownership of the firm 1 State, 2 Private, 3 Mixed

Sectors of economy based on technological
intensitya

1 Agriculture and mining, 2 High-tech manufacturing, 3 Mid high-tech
manufacturing, 4 Mid low-tech manufacturing, 5 Low-tech manufacturing, 6
Energy, 7 Construction, 8 Knowledge-intensive high-tech services, 9
Knowledge-intensive other services, 10 Less knowledge-intensive services

NUTS2b region of the firm 1 Continental Croatia, 2 Adriatic Croatia

Size of the firm 1 Micro (1–9 employees), 2 Small (10–49 employees)

Trade orientation of the firm 1 Exporter only, 2 Importer only, 3 Exporter and importer, 4 Domestic market only

Number of people listed for each firm in the
Companies Register

1 One, 2 Two, 3 Three or more

Gender ownership combinations connected to each
firm in the Companies Register

1 Only men, 2 Only women, 3 Men and women

Firm performance characteristicsc

Labor log(1 + number of employees)

Average wage log(1 + real average personnel costs)

Capital log(1 + real tangible fixed assets)

Fixed intangible assets dummy Dummy for positive fixed intangible assets; 1 if positive, 0 otherwise

Cash reserves log(1 + real cash and cash equivalents)

Debt ratio (real fixed + current liabilities)/real total assets

Squared debt ratio ((real fixed + current liabilities)/real total assets) squared

Liabilities banks log(1 + real total liabilities towards banks)

Turnover log(1 + real revenue from sales)

Intermediate costs log(1 + real intermediate (material + energy) costs)

Export-turnover Export-to-turnover ratio

Import-turnover Import-to-turnover ratio

Real value-added log(1 + real value-added)

Total factor productivityd log(total factor productivity)

Entrepreneur (owner) characteristics

Mean age Mean age of firm owner(s)

Mean age squared Squared mean age of firm owner(s)

Likelihood of pregnancy/motherhood of babies 1 if woman is 35 years old or older, 0 otherwise

Year

Year Dummy for each year in our sample

Notes: a More specific definitions of these technology sectors are available on request. b According to https://ec.europa.
eu/eurostat/web/nuts/background. c All monetary variables were deflated using year- and sector-specific (NACE 2-digit) Eurostat deflators
with base in 2010. Value-added was deflated using value-added deflator. Intermediate inputs (raw materials and energy) were deflated using
intermediate input deflator. All other monetary variables were deflated using output deflators. d Total factor productivity was estimated using
Wooldridge’s (2009) methodology based on the production function approach using value-added as output, labor and capital as inputs, and
intermediate inputs to control for unobservables. As technologies used in the production process differ across different industries, TFP was
estimated separately for each NACE 2-digit industry. Log denotes the natural logarithmic transformation
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too large a debt ratio may be rejected. The set of covar-
iates also contains measures of productivity, such as real
value-added per employee and total factor productivity.
These covariates are also assumed to affect firm perfor-
mance. Firms that are exporters tend to be more produc-
tive (Costa et al., 2017) and to have specific entrepre-
neurial skills and human capital (Brambilla et al., 2012)
that can affect both receiving a grant and the potential
outcomes. Therefore, we use export-to-turnover ratio
and import-to-turnover ratio.

We also include age of the woman entrepreneur, as it
relates to aspects of human capital, which affects firm
performance and survival (Colombo & Grilli, 2005).
Square of age is added as the grant-awarding agency
may view entrepreneurs with too little experience as
being too risky for a grant and a saturation effect in this
relationship may be present. We also include an indica-
tor denoting women who are less likely to require time

off for pregnancy, childbirth, or care of babies. In Cro-
atia, the average age when women have their first child
is 29 (Eurostat, 2018). Over 80% of all mothers in
Croatia have only two children, with a gap of about 4
years between them.7 Therefore, this indicator is 1 for
women at or over 35, and 0 otherwise.

As is common in the relevant literature, we also
control for year, ownership, region, sector, size, trade,
and gender composition of the top management team.

Outputs are categorized into six groups (Table 3):
firm survival, output growth, labor inputs growth, cap-
ital inputs growth, intermediate inputs growth, and pro-
ductivity growth.

7 Although we have no data for the average time span between two
childbirths for women in Croatia, we use data of culturally similar
countries such as Italy and Spain from Kreyenfeld et al. (2017). Thus,
we conclude that on average, women over 35 years of age are less
likely to require time off for pregnancy or childbirth.

Table. 3 Outcome variables used in the analysis

Variable Description

Firm survival

Active on the market survivet+q Dummy if firm is still on the market in year t + q,
q∈{1,…,5}

Output growth

Log sales (turnover) growth turnovert−1, t+q Real turnover growth from t − 1 to t + q,
q∈{1,…,5},
log(salest+q) - log(salest−1)

Log value-added growth value−addedt−1, t+q Real value-added growth from t − 1 to t + q,
q∈{1,…,5},
log(value addedt+q) - log(value addedt−1)

Labor inputs growth

Log employees growth employeest−1, t+q Number of employees growth from t − 1 to t + q,
q∈{1,…,5},
log(employeest+q) - log(employeest−1)

Capital inputs growth

Log capital growth capitalt−1, t+q Real capital growth from t − 1 to t + q,
q∈{1,…,5},
log(capitalt+q) - log(capitalt−1)

Log bank loans growth liabilities bankst−1, t+q Real total liabilities towards banks growth from t − 1 to t + q,
q∈{1,…,5},
log(liabilitiest+q) - log(liabilitiest−1)

Intermediate inputs growth

Log intermediate input costs growth intermediate costst−1, t+q Real intermediate inputs growth from t − 1 to t + q,
q∈{1,…,5},
log(intermediate costst+q) - log(intermediate costst−1)

Productivity growth

Log total factor productivity growth TFPt−1, t+q Real total factor productivity growth from t − 1 to t + q,
q∈{1,…,5},
log(TFPt+q) - log(TFPt−1)

Log labor productivity (value-added) growth labor productivityt−1, t+q Real labor productivity (value-added) growth from t − 1 to t + q,
q∈{1,…,5},
log(labor productivityt+q) - log(labor productivityt−1)

Note: Log denotes the natural logarithmic transformation
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5 Results

5.1 Descriptive statistics and matching

Treated firms are less frequently found in less
knowledge-intensive service sectors (33%) and more
frequently in low-technology manufacturing sectors
(9%) than are the control firms before matching, and
treated firms have on average acquired larger bank loans
(Table 11 in the Appendix). Treated firms more fre-
quently have positive intangible assets (32%) and
domestic-only trade status (11%), but are less frequently
classified as exporters only.

Treated firms more frequently have three or more
employees: 31% of treated firms have three or more
employees compared to 11% of the potential control
firms. At the same time, the treated firms are less fre-
quently single-owned (35%) compared to all other
women-owned firms (58%). A total of 59% of treated
and 72% of control firms are owned by women only,
while the remaining firms in both subsamples have a
gender combination in their ownership structure.

We use a probit model with a dummy variable indicat-
ing whether the firm i received the grant in time t,
t ∈ {2008,…, 2011}, and with all firm performance vari-
ables, firm characteristics, and entrepreneur characteristics
as independent variables (Table 11 in the Appendix). To
avoid the problem of simultaneity, the covariates enter the
calculations with a lag of one period. Estimation results are
provided in Table 12 in the Appendix. We do not interpret
the specific findings obtained with the probit model. The
purpose of the probit model is to forecast the propensity
score and not to interpret the coefficient estimates or their
statistical significance. The quality of the matched sample
is our main objective here.

The propensity score is then used to find the control
group composed of the nearest neighbors to the treated
firms. Table 11 in the Appendix shows no significant
differences in means of all covariates after matching and
considerable decreases in standardized bias. The ob-
served empirical distributions of the covariates and the
propensity score can be accepted as sufficiently equal
for treated and control firms. The necessary balancing
property is thus achieved.

5.2 Average treatment effect on the treated

Women entrepreneurship grants yield a positive effect
on firm survival compared to control firms 5 years after

treatment (Table 4), which is roughly in line with the
results of Gennari and Lotti (2013), who investigated
firm survival rates in Italy after receipt of grant for
women-owned start-ups.

Grants induce positive output additionality in sales
and value-added in the years t + 3 and t + 4. The
treatment has a positive significant effect on employ-
ment, suggesting a positive effect on labor input
additionality. Concerning capital inputs, the data show
that grants induce significant positive capital input
additionality. Treated firms also exhibit significantly
higher growth rates in bank loans. We do not find
evidence for statistically significant additionality in in-
termediate inputs and productivity growth. Considering
these findings, we can claim that hypothesis 1 is partial-
ly confirmed.

The placebo test demonstrates the robustness of our
findings (Table 13 in the Appendix). Figure 1 in the
Appendix provides the empirical distribution of the
estimated ATTs for 10,000 replications for each statis-
tically significant ATT in Table 4. The gray solid line
marks the estimated ATT reported in Table 4, while
black dashed lines represent the top and bottom 5% of
the distribution. All estimated ATTs are in the far-right
tail of their distribution, supporting the conclusion that
there is only a small probability that they occur by
chance. In addition, Table 14 in the Appendix shows
the results of the alternative matching approaches. All
findings confirm the robustness of the main results.

Table 5 shows the indirect effects of grants on capital
growth through bank loans. The average causal media-
tion effect (ACME) is the part of the ATT that is
transmitted through bank loan growth, while the average
direct effect (ADE) is the direct effect of treatment on
capital growth. We find a strong and significant grant
indirect effect in all 5 years after the treatment, implying
that the grant induced a positive effect on bank loans,
which accounted for a substantial proportion of the
capital growth effect. This highlights the importance of
the mediation effect of grants through bank loans.
Hence, hypothesis 2 is confirmed.

The sensitivity analysis indicates that the sign of the
ACME would be maintained unless the sensitivity pa-
rameter ρ is greater than 0.17 (t + 1), 0.22 (t + 2), 0.22 (t
+ 3), 0.24 (t + 4), and 0.21 (t + 5). Hence, these findings
support the robustness of the estimates in Table 5
against possible unobserved confounders, as a possible
confounder must explain a substantial proportion of the
variance in both regressions.
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Finally, we consider heterogeneous effects due to the
entrepreneur’s age or, more specifically, the associated
characteristics of the women entrepreneurs. Therefore,
we split the sample into women below and above 40
years of age. The differences in important characteristics
between the two groups are pronounced. Younger wom-
en entrepreneurs, compared to those aged 40 or above,
own on average younger (7.4 years versus 12.1
years) and smaller firms (5.3 employees versus
6.3 employees). They are thus more likely to have
shorter and weaker credit histories. In addition,
young women entrepreneurs own less capital—the
average tangible fixed assets (a proxy for capital)
are significantly lower for young women entrepre-
neurs (112,645 EUR) than for women entrepre-
neurs over 40 (159,675 EUR). The same holds
for liabilities to banks (61,853 EUR versus

79,375 EUR). Therefore, we consider our cut-off
point, which we chose originally as mean age of
the women entrepreneurs in our sample, as appro-
priate to use in these subsamples as a proxy for
more or less experienced women entrepreneurs.

We then re-estimate the ATT (Table 6). We find that
the grant effects are indeed different for these two
groups. The grants influence the survival of young
women’s firms. In the control group, more firms went
bankrupt although these firms had similar prerequisites.
Concerning the other output variables, the treated firms
do not significantly differ from the remaining control
firms. The effects on the outcome variables (output
growth; labor, capital, and intermediate input growth;
long-term productivity) are pronounced for more expe-
rienced women entrepreneurs. This can possibly be
explained by the fact that these women might have

Table. 4 Treatment effects of women entrepreneurship grants on firm performance

Outcome variables ATT (SE)

t + 1 t + 2 t + 3 t + 4 t + 5

Firm survival

Active on the market 0.001 (0.010) 0.004 (0.012) 0.012 (0.015) 0.021 (0.017) 0.029* (0.019)

Output growth

Log sales (turnover) 0.068 (0.043) 0.041 (0.052) 0.099* (0.057) 0.118* (0.063) 0.061 (0.066)

Log value-added 0.060 (0.044) 0.031 (0.052) 0.107* (0.059) 0.130** (0.065) 0.081 (0.064)

Labor inputs growth

Log employees 0.076*** (0.023) 0.092*** (0.025) 0.103*** (0.030) 0.080** (0.033) 0.098*** (0.037)

Capital inputs growth

Log capital 0.333** (0.164) 0.317* (0.201) 0.491** (0.216) 0.421* (0.219) 0.561** (0.239)

Log bank loans 1.260*** (0.369) 1.618*** (0.414) 1.378** (0.429) 1.38** (0.448) 1.125** (0.460)

Intermediate inputs growth

Log intermediate input costs 0.022 (0.061) 0.004 (0.071) 0.016 (0.075) 0.065 (0.078) 0.041 (0.078)

Productivity growth

Log total factor productivity −0.021 (0.05) −0.041 (0.047) 0.019 (0.053) 0.049 (0.056) −0.019 (0.055)

Log labor productivity −0.038 (0.050) −0.061 (0.055) 0.001 (0.051) 0.046 (0.053) −0.017 (0.052)

Notes: *p < 0.1, **p < 0.05, ***p < 0.01, two-sided p values. Standard errors (SE) are based on Abadie and Imbens (2008); log denotes the
natural logarithmic transformation

Table. 5 Mediation results of treatment through bank loans growth on capital growth

Effect t + 1 t + 2 t + 3 t + 4 t + 5

ACME 0.097 *** 0.174 *** 0.153 *** 0.161 *** 0.125 ***

ADE 0.236 * 0.142 0.338 * 0.260 0.434 *

Total effect 0.333 ** 0.316 * 0.491 ** 0.421 ** 0.559 **

Notes: Confidence intervals are obtained via 10,000 simulations. *p < 0.1, **p < 0.05, ***p < 0.01, two-sided p values. The coefficients for
the controls are omitted for the sake of brevity and are available on request
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worked longer in the same industry and were thus able
to build larger industry-specific human capital, superior
business networks, and business skills (Ganotakis,
2012). Against this background of women entrepre-
neurs, the grant effect is most successful. This confirms
hypothesis 3.

5.3 Cost-benefit analysis

The estimated treatment effects for women below and at or
above 40 years of age (Table 6) enable us to make a cost-
benefit analysis with common “back-of-the-envelope” cal-
culation (Czarnitzki & Lopes-Bento, 2013). On the cost
side, the amount of public funds provided for women
entrepreneurs’ business development projects was 0.4 mil-
lion EUR for more experienced women entrepreneurs
(2008–2011 period; Table 10 in the Appendix). The grant
scheme had on average a positive effect on obtaining bank
loans of about 6416 EUR for more experienced women
per firm at t + 1, as indicated in Table 7. This value
multiplied by the number of total public grants awarded
(nT = 327; Table 10 in the Appendix) gives 2.1 million
EUR. This denotes the higher value of financing due to the

grant scheme for more experienced women entrepreneurs.
In sum, the grant scheme costs and the grant-induced bank
loans for the women entrepreneurship projects amount to
2.5 million EUR for the more experienced women entre-
preneurs. On the benefits side, this financial support leads
on average to an increase in value-added per firm at time t
+ 1 of 16,753 EUR for more experienced women
(Table 7). Therefore, we estimate the total benefits (multi-
plied by 327) at 5.5 million EUR. Thus, the estimated
benefits are a factor 2.2 larger than the sum of public costs
and grant-induced bank loans 1 year after the grants were
provided. In the long run, 5 years after the grants were
distributed (t + 5), this effect is still at that level (the factor
is 2.1).

No significant output additionality is found for firms
owned by younger women entrepreneurs, other than
positive survival effects as described in the previous
section and positive effects of bank loans in the first 2
years after receiving a subsidy. Although the effect on
outcome additionality of young women entrepreneurs is
lacking, the outcome produced by more experienced
women entrepreneurs outweighs the public cost of the
grant scheme, thus confirming hypothesis 4.

Table. 6 Heterogeneous treatment effects dependent on women entrepreneurs’ experience

Outcome variables ATT

Women below age 40 (nT = 156 a) Women at or above age 40 (nT = 327 a)

t + 1 t + 2 t + 3 t + 4 t + 5 t + 1 t + 2 t + 3 t + 4 t + 5

Firm survival

Active on the market 0.019 0.026 0.032 0.045* 0.071* −0.006 0.009 0.003 0.012 0.012

Output growth

Log sales (turnover) 0.036 0.026 0.043 0.023 −0.009 0.105** 0.062 0.102* 0.132* 0.100*

Log value-added −0.003 −0.060 −0.058 −0.034 −0.098 0.119*** 0.077 0.157** 0.180** 0.137*

Labor inputs growth

Log employees 0.044 0.052 0.046 0.013 −0.017 0.056** 0.057** 0.075** 0.063* 0.073**

Capital inputs growth

Log capital 0.013 0.278 0.087 0.270 −0.058 0.208 0.056 0.252 0.422* 0.528*

Log bank loans 1.708*** 1.668** 0.629 0.657 −0.043 0.782* 1.466*** 1.195** 1.279** 0.926*

Intermediate inputs growth

Log intermediate input costs −0.039 −0.038 −0.042 0.028 −0.029 0.095* 0.058 0.044 0.061 0.103

Productivity growth

Log total factor productivity −0.105 −0.068 −0.063 −0.062 −0.010 0.077* 0.042 0.098 0.147* 0.066

Log labor productivity −0.135 −0.112 −0.104 −0.047 0.006 0.063 0.020 0.078 0.152** 0.064

Notes: *p < 0.1, **p < 0.05, ***p < 0.01, two-sided p values. Standard errors are based onAbadie and Imbens (2008); log denotes the natural
logarithmic transformation. Balancing property after matching is satisfied. For the sake of brevity, we do not report standard errors or
balancing property results, but they are available on request. a nT denotes the number of treated firms in each subgroup
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6 Discussion and conclusion

In this paper, we discuss a public policy instrument
targeting exclusively women entrepreneurs, which was
used in Croatia during the recession after the financial
crisis of 2008. Although the full economic impact of
COVID-19 is still uncertain, there are several reasons to
believe that this recession is going to affect women
entrepreneurs excessively. Firstly, women face chal-
lenges due to (partial) school closures and limited
service-job supply (e.g., childcare or daycare facilities).
The time requirements for household functioning have
increased at the expense of work time available for one’s
own firm. Secondly, women-owned firms, mostly SMEs,
are predominantly found in consumer-oriented sectors
that are the most affected by closures and necessary
adaptations caused by physical distance measures
(OECD, 2020). Since women generally run companies
with lower capitalization, they are more dependent on
self-financing and internal financing. They have fewer
financial reserves. A drop in revenue due to COVID-19
restrictions and related lower economic activity has a
direct impact on the financing of both business and living.
Finally, most women-owned businesses, especially in the
service sector, often rely on contractors rather than on
employees. Only about a quarter of self-employed wom-
en have employees (OECD, 2019). This excludes them
from the government’s support packages, which are lim-
ited to companies with employees. For these reasons, our
investigation of the effectiveness of the grant scheme
does not only contribute to the question of whether
small-scale support can make a measurable contribution
to firm behavior changes. Rather, it is a concrete indica-
tion of whether such an instrument could provide efficient
public support, especially for women entrepreneurs, in

the difficult economic circumstances ahead. The charac-
teristics of the entrepreneurs in question (e.g., shortage of
time due to care obligations or lack of knowledge re-
quired on financing applications) are not specific to en-
trepreneurs in Croatia. We expect that in other countries
of the European Union, similar grant schemes can create
comparable positive changes in the behavior of entrepre-
neurs. A generalization of the findings beyond women
entrepreneurs to entrepreneurs with comparable entrepre-
neurial constraints seems reasonable, but such policy
instruments are a topic for future research.

Policy makers are aware of the economic potential
that can develop from supporting women entrepreneurs.
Nevertheless, in the coming years, it will be difficult to
maintain exceptionally high levels of public funding
over the longer term. Specific to our case is the fact that
the grant amount itself is too small to be directly
invested in capital or labor as a means of increasing
business performance. The subsidy is too small in mon-
etary terms, and it is not targeted at supporting invest-
ment projects that may influence the performance of the
companies through a certification effect. Rather, the
grant serves as an incentive for entrepreneurs to reassess
the economic situation of the firm or possible invest-
ment opportunities. Activities such as the development
of business plans, entrepreneurial training, and
obtaining childcare are supported, allowing women en-
trepreneurs either to spend more time in the firm or to
use external expertise to obtain information. When
women entrepreneurs are able to gather more informa-
tion (and thus reduce their risk aversion or increase their
confidence), they are more likely to increase their de-
mand for business finance and tomake investments. The
impact of these investments is observed in firm input
and output performance measures.

Table. 7 Quantification of heterogeneous treatment effects of the women entrepreneurship grant scheme by women entrepreneurs’
experience

Outcome variables t + 1 t + 2 t + 3 t + 4 t + 5

Women at or above age 40 (nT = 327a)

Real turnover 16,538 -b 16,062 21,113 -

Real value-added 16,753 - 22,638 26,217 19,555

Number of employees 0.23 0.24 0.31 - 0.30

Real capital - - - 10,538 13,969

Real total liabilities towards banks 6416 18,028 12,468 14,036 8251

Real intermediate inputs 5819 - - - -

Notes: We estimate the effects for the sample of treated firms in our analysis. All monetary variables are expressed in EUR. 1 EUR ~ 7.42
Croatian kuna (HRK). a nT denotes the number of treated firms. bWe report only significant effects
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For the entire sample, we find increased output
additionality. The consideration of age and associated
characteristics of women entrepreneurs is decisive for
impact assessment, as the heterogeneity of the effects is
pronounced. The average age of the women entrepre-
neurs in the study by De Mel et al. (2012) is just around
our cut-off point for the investigation of heterogeneous
effects (40 years). A significant effect on firm output
measures, however, is evident in our case for more
experienced women entrepreneurs only. This can be
explained by the higher industry-specific human capital
of more experienced women entrepreneurs that allows
them to better exploit business opportunities and con-
nections. We find statistical evidence for output
additionality concerning sales, value-added, and inter-
mediate inputs growth. For younger women entrepre-
neurs, who have less capital, the effect of the grants
results in capital investments that slightly increase the
chance of firm survival. Our results are in line with De
Mel et al. (2012).

We conduct a cost-benefit analysis of the grant scheme
with standard “back-of-the-envelope” calculation in the
short and long term. In the short term, the yearly benefits
outweigh the grant costs (defined by public money plus
additional bank loans) by a factor of 2.2 for more experi-
enced women entrepreneurs. The positive effects for more
experienced women entrepreneurs are quite persistent in
the long run. Benefits outweigh the total grant costs for
more experienced women entrepreneurs by a factor of 2.1.
The cost-benefit analysis of this study shows benefits (and
thus cost effectiveness) similar to those achieved by busi-
ness development grants for new firms, SMEs, and ex-
porters in the same country (Dvouletý et al., 2020; Srhoj &
Walde, 2020).

To sum up, this study makes several important
points. (1) It provides robust evidence for the positive
impact of small business development grants aimed
exclusively at women entrepreneurs. The benefits of
the grant scheme outweigh its costs. (2) We show that
such a grant scheme designed to foster women entre-
preneurs is particularly effective for more experienced
women entrepreneurs. (3) Part of the positive firm ef-
fects was achieved through using bank financing oppor-
tunities, i.e., by increasing financial demand.

The analyzed matching grant scheme is an example
of a policy instrument that allocates very small grants to
entrepreneurs and is therefore inexpensive enough to be
administered to a large population of eligible firms,
while still being effective. The instrument discussed in

this paper was targeted to women entrepreneurs, but it is
conceivable that other groups of undercapitalized firms
could be helped with similarly designed instruments.
The main point of differentiation is that instead of pro-
viding money, the instrument helps the entrepreneur to
acquire skills needed to successfully apply for funding
with banks or other sources. As the instrument discussed
in this study was quite effective in a long-lasting reces-
sion, such an approach may also be considered for the
post-COVID-19 period.

This study is not without limitations and open ques-
tions for future research. A standard challenge in using
matching methodologies is the possibility of an unob-
served covariate affecting both the outcome and the
selection into treatment, the most obvious one being the
effect that social environment exerts on women entrepre-
neurs. Given the available data, we controlled for
entrepreneur-level characteristics such as age, gender
combination, and size of the founding team. Using a
rather rich firm-level dataset, we were also able to proxy
for human capital (e.g., average wage) and wealth (e.g.,
short- and long-term debts, turnover). Nonetheless, one
possible area for future research is to capture the effects of
further personal characteristics of women entrepreneurs,
such as their previous work experience, levels of their
human and social capital, their wealth, number of chil-
dren, or partner’s employment status and income. Due to
the small sample size, our heterogeneous analysis was
only possible for two subsamples comprising less expe-
rienced and more experienced women entrepreneurs.
Further splits may be necessary to capture the gradient
more appropriately in the acquired human, social, or
financial capital. Therefore, as we cannot rule out differ-
ences in such variables between the investigated groups,
this must be left for future research. Finally, we analyzed
the average treatment effects on the treated firms, while
awarded grants may have also generated positive spill-
overs to other firms, such as consultants, suppliers of
equipment, or kindergartens, which we did not estimate.
An additional interesting area for future research is to
obtain historical data on firms’ applications for bank
loans to be able to disentangle more precisely between
behavioral additionality and certification effect. Lastly,
including the grant amount itself as a treatment variable in
the analysis would allow us to investigate optimal grant
sizes. For our grant scheme, the range of the grant
amounts was too small to obtain robust results or to allow
conclusions for different grant amounts. We leave this
important question for future analyses of grant schemes.

131Small matching grants for women entrepreneurs: lessons from the past recession



Appendix

Table. 8 Women entrepreneurship grant scheme(s) description

Grant scheme
name

Subsidized activities Minimum conditions Min. and max. amounts

Women
entrepreneur-
ship

2008, 2009,
2010, 2011,
2012

Co-financing the business plan
development, consulting services,
documentation for bank loans,
entrepreneurial training (apart from
study costs), business registration costs,
purchasing equipment, tools,
inventory, and protective equipment,
babysitting costs, kindergarten costs,
child educator costs or extended school
stay costs for the period of 1 year

Firms in bankruptcy or liquidation
procedure and those with unpaid
debts towards the state or
employees are not eligible

Surplus in previous year (turnover
higher than costs)

Headquarters in the Republic of
Croatia

At least 1 full-time employee (in-
cluding the owner)

If the firm received the grant
before—a statement of funds
spent as planned in the
previous year

The support amounted up to 75% of
costs (VAT excluded)

Min. amount was set at 673 EUR
from 2009 onwards (there was no
min. amount in 2008) and max.
amount at 10,768 EUR

In 2012 min. amount was set at 6,732
EUR and max. amount at 20,190
EUR with 100% support provided
(VAT excluded)

Note: All monetary variables are expressed in EUR. 1 EUR ~ 7.42 Croatian kuna (HRK)

Source: Authors based on MINPO (2013, 2014)

Table. 9 Women entrepreneurship grant scheme(s) descriptive statistics, overall

Year All grants Final sample

Grants Amount Mean (SD) Min. Max. Q1 Med. Q3 Grants Amount Mean (SD) Min. Max. Q1 Med. Q3

2008 526 571,539 1087 (776) 296 5385 674 1011 1011 217 230,764 1063 (704) 296 5385 741 1011 1011

2009 98 226,254 2309 (1476) 673 6058 1348 2022 2695 23 52,504 2283 (1311) 673 6058 1348 2022 2695

2010 305 416,953 1367 (1245) 673 10,770 674 1011 1348 117 164,445 1405 (1359) 673 10,770 674 1011 1348

2011 331 438,232 1324 (1076) 673 6731 674 809 1348 127 150,645 1186 (794) 673 6731 674 809 1348

2012 24 448,553 18,691
(2986)

9932 20,194 18,541 20,216 20,216 - - - - - - - -

Total 1284 2,100,876 1636 - - - - - 484 598,358 1,236 - - - - -

Note: All monetary variables are expressed in EUR. 1 EUR ~ 7.42 Croatian kuna (HRK)

Source: Authors based on MINPO (2013, 2014)
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Table. 12 Results of the probit model

Variablea Estimated coefficients Marginal effects

Age of firm -0.028** -0.001**

(0.014) (0.001)

Age of firm (squared) 0.002** 0.000**

(0.001) (0.000)

log(number of employees) -0.019 -0.001

(0.066) (0.003)

log(real average wage) -0.196*** -0.010***

(0.043) (0.002)

log(real capital) -0.010 -0.000

(0.008) (0.000)

Fixed intangible assets dummy 0.170*** 0.008***

(0.048) (0.002)

log(real cash reserves) 0.011 0.001

(0.010) (0.000)

Debt ratio 1.663*** 0.082***

(0.324) (0.016)

Debt ratio (squared) -1.466*** -0.072***

(0.260) (0.013)

log(real liabilities towards banks) 0.010** 0.000**

(0.004) (0.000)

log(real turnover) 0.123 0.006

(0.080) (0.004)

log(real intermediate costs) -0.090*** -0.004***

(0.032) (0.002)

Export-to-turnover ratio -0.068 -0.003

(0.135) (0.007)

Import-to-turnover ratio -0.138 -0.007

(0.164) (0.008)

log(real value-added) 0.166* 0.008*

(0.090) (0.004)

log(total factor productivity) -0.156*** -0.008***

(0.056) (0.003)

Entrepreneur age 0.016 0.001

(0.034) (0.002)

Entrepreneur age (squared) -0.000 -0.000

(0.000) (0.000)

Likelihood of pregnancy/motherhood of babies 0.061 0.003

(0.108) (0.005)

20,392 b 20,392 b

McFadden pseudo 0.140 0.140

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01, two-sided p values.Mean variance inflation factor (VIF) is 10.86 (as mentioned in the text, we do
not interpret the significance of the coefficients; we simply use the estimated probability score). a In this model, we also control for effects of
years, ownership, region, sector, size, trade exposure, gender, and team. However, these results are omitted for the sake of brevity and
presentation purposes, but they are available on request. b There is a difference between the number of observations in Table A4 (20,392)
and the number of observations in Table A3 (18,734 + 484 = 19,218), because we remove some observations after probit estimations, as they
do not have common support
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Table. 13 Treatment effects (placebo test results)

Outcome variables ATT (SE)

t + 1 t + 2 t + 3 t + 4 t + 5

Firm survival

Active on the market −0.017 (0.011) −0.006 (0.012) −0.006 (0.015) −0.008 (0.018) 0.001 (0.020)

Output growth

Log sales (turnover) −0.037 (0.046) −0.032 (0.052) −0.052 (0.059) −0.066 (0.067) −0.064 (0.070)

Log value-added −0.035 (0.048) −0.015 (0.054) −0.058 (0.060) −0.044 (0.074) −0.033 (0.074)

Labor inputs growth

Log employees −0.027 (0.022) −0.045 (0.026) −0.072 (0.049) −0.061 (0.035) −0.077 (0.058)

Capital inputs growth

Log capital −0.134 (0.159) −0.044 (0.192) −0.115 (0.228) −0.097 (0.240) −0.286 (0.259)

Log bank loans −0.539 (0.372) −0.424 (0.415) −0.590 (0.425) −0.723 (0.440) −0.625 (0.462)

Intermediate inputs growth

Log intermediate input costs 0.030 (0.061) 0.042 (0.071) 0.040 (0.072) 0.017 (0.077) 0.009 (0.080)

Productivity growth

Log total factor productivity −0.007 (0.051) 0.009 (0.050) −0.017 (0.055) −0.011 (0.067) 0.055 (0.069)

Log labor productivity 0.015 (0.052) 0.030 (0.049) 0.018 (0.052) 0.017 (0.063) 0.070 (0.067)

Notes: *p < 0.1, **p < 0.05, ***p < 0.01, two-sided p values. Standard errors are based onAbadie and Imbens (2008) but are omitted to save
space. They are available on request. Log denotes the natural logarithmic transformation
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