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Abstract

The aim of this research is twofold: establishing whether access to bank financing facilitates innovation in SMEs and whether
such effect can be explained from a gender perspective. Using a sample of 310 Spanish SMEs, this study first examines the
effect of alleviating financial constraints on both technological and management innovation through a structural equation
model. Then, the moderating effect of gender is examined. Our results showed that (a) relaxing financial constraints helps
SMEs to innovate in both technological and management innovation, (b) the effect of the relaxation of financial constraints
is significantly greater in companies managed by women, and (c) the moderating effect of gender occurs from the double
perspective of technological innovation and management innovation. Our empirical results suggest that the gender of the CEO
plays a vital moderating role among innovation and financial constraints, providing new evidence about women’s contribution
to innovation in SMEs, so these results have practical business and institutional implications as they point out the relevance to
promote employment policies that favour the gender diversity of employees at all hierarchical levels of the company.
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Introduction the existence of financial constraints affects companies’
innovation abilities. Moreover, empirical evidence has dem-
onstrated that problems caused by financial constraints are
even more obvious for businesswomen due to gender stereo-
types (Godwin et al., 2006). Therefore, it seems that gender
differences in accessing financing are considered an obstacle
to business growth (Coleman et al., 2019).

The aim of this study is twofold: establishing whether
access to bank financing facilitates innovation in SMEs
and whether the effect of financial constraints on innova-
tion can be explained from a gender perspective. For this
purpose, we used questionnaires completed by SMEs
Spanish managers about their innovation outputs and the
difficulties encountered in accessing bank financing. The
data obtained enabled us to build a structural equation

Research on innovation is a persistent topic within the busi-
ness sector. Thus, the literature on this subject is extensive
with studies at business, industrial, and regional levels
(Damanpour et al., 2009; McCann & Ortega-Argilés, 2015).
In this context, it’s increasingly difficult to ignore the impor-
tance of women’s role in economic activities, as in recent
years they have become more and more prominent in the
professional sphere (Ojeda-Lopez et al., 2019), as globaliza-
tion has made them more visible in the world of work
(Sarada Ramesh, 2013). Although women have made a great
effort to grow their businesses in the labour market (Sarfaraz
et al., 2014; Zeb & Ihsan, 2020), in general, they seem to be
more risk-averse (Langowitz & Minniti, 2007; Nissan et al.,
2012). However, the effect of risk aversion on female inno-
vativeness has not been clearly analyzed in the previous lit-
erature, as most studies have focused on the innovation
performed by men, and there is a systematic gap in the
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model that provides an essential contribution to the under-
standing of this innovative field.

Hypotheses Development

Alleviating Financial Constraints and Innovation

Literature related to innovation in business is extensive and
includes different approaches to the development of the con-
cept of innovation. The first discussions and analyses of this
subject were carried out by Schumpeter (1939), who intro-
duced the concept of innovation understood as a new produc-
tion function. However, this concept has recently been
questioned by studies that have demonstrated that innovation
is a fundamental tool in business management, as it gener-
ates competitive advantages for companies (Carboni &
Russu, 2018). In addition, numerous studies have shown that
innovative activities involve many aspects simultaneously in
the business area, such as new products, new process tech-
nologies, and new organizational practices (Heredia Pérez
et al., 2019; Johannessen et al., 2001). In this context, the
concept of the innovation process is of great importance, as
it is defined as a complex and dynamic system of external
research, which includes not only an innovative model but
also different innovation types (Bucherer et al., 2012;
Laursen, 2012; Markides, 2006; Wang et al., 2015).

The classification of innovation has been widely studied
in previous research by a large number of authors. One of the
first approaches used to establish the types of innovation was
that of authors Daft (1978) and Damanpour (1992) who
argued that innovation has generally been classified into
technological and management innovations to signify the
differences among social structure and technology in organi-
zations. Technological innovation refers to products, ser-
vices, and production processes (Damanpour, 2010), and
they refer to methodological changes that allow greater per-
formance and efficiency (Antonucci & Pianta, 2002; Kahn,
2018; Terjesen & Patel, 2017; Trantopoulos et al., 2017).
However, innovation in management can be defined as “the
invention and implementation of a management practice,
process, structure, or technique that is new to the state of the
art and is intended to further organizational goals”
(Birkinshaw et al., 2008; Gebauer et al., 2017, among oth-
ers). Thus, while technological innovation is linked to the
primary work activities of the organization, management
innovation is associated with its management (Damanpour,
1991, 2010; Zahra & Covin, 1994).

Financial constraints refer to limited access to financial
borrowing (Bigsten et al., 2003; Feder et al., 1990) and is a
key factor for innovative development (Fombang & Adjasi,
2018). In this context, the previous literature shows some
controversy about the effects of financial constraints on busi-
ness innovation. The majority of previous studies provide
evidence of the negative effects that financial constraints
have on innovation (Efthyvoulou & Vahter, 2016; Fang et al.,

2014; Gorodnichenko & Schnitzer, 2013; Hall, 2002;
Hottenrott & Peters, 2012). These adverse effects explain
why companies with fewer financial constraints are in a bet-
ter position to increase their investments in innovation. Other
studies question the effect of financial constraints on innova-
tion in firms (Ayyagari et al., 2011; Bond et al., 2005;
Harhoff, 1998). This effect would only happen if external
finance had an essential role in the supply of capital to the
innovating firm (Ayyagari et al., 2011).

In short, previous literature indicates that alleviating
financial constraints is an important factor when explaining
business innovation (Garcia-Pérez-de-Lema et al., 2021).
Furthermore, there is much more evidence of the negative
effects caused by financial constraints on innovation, and
these negative effects make businesses with fewer financial
constraints more likely to increase their investments in
innovation (Cornaggia et al., 2015; Efthyvoulou & Vahter,
2016). Hence, eliminating or alleviating financial con-
straints may produce higher innovation outputs in SMEs.
Therefore, we propose the following research hypotheses
as follows:

Hypothesis la (H1a): A reduction in financial constraints
will increase technological innovation in SMEs.
Hypothesis 1b (H1b): A reduction in financial constraints
will increase management innovation in SMEs.

The Moderating Role of Gender

The role of gender in business innovation has previously
been analyzed by a large number of researchers. The gener-
alization of the research published to date concludes that
gender diversity among employees has a positive impact on
the innovativeness of firms (Ritter-Hayashi et al., 2016).
This is because gender diversity could increase the interac-
tion between different types of skills and knowledge which
would contribute to making the firm more open to new ideas
and more creative (Dstergaard et al., 2011). Thus, the estab-
lishment of policies and programs that encourage companies
to hire a more gender-diverse workforce plays a key role in
business innovation (Dstergaard et al., 2011; Ritter-Hayashi
etal., 2016).

On the other hand, the obstacle of financial constraints
seems to be more pronounced in women due to gender-based
stereotypes (Godwin et al., 2006). Hence, a growing literature
on female entrepreneurship has examined gender differences
in credit markets and the factors that can help female entre-
preneurs access finance (Pham & Talavera, 2018). Previous
studies show that female entrepreneurs face multiple obsta-
cles caused by the lack of opportunities (Panda & Dash, 2014,
2016). However, the available evidence on discrimination
against women when accessing bank financing is not conclu-
sive either. Being a woman is not a disadvantage when obtain-
ing bank loans, as both men and women receive equal
treatment (lakovleva et al., 2013; Lituchy & Reavley, 2004).
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But other studies have indicated that women entrepreneurs
face many challenges, including gender discrimination, work-
family conflicts, financial constraints, lack of infrastructural
support, unfavourable business and political environments,
lack of training, and limitations due to their personality (Cho
et al., 2019; Kemppainen, 2019; Néhlinder, 2010).

In addition, there is a great interest in studying the diffi-
culties faced by women entrepreneurs when applying for
bank credit (Halkias et al., 2011; Jamali, 2009; Maden, 2015;
Naguib & Jamali, 2015; Ramadani et al., 2015). Research
shows that this is due to the high-risk category of entrepre-
neurs (Thampy, 2010). Women entrepreneurs often have
more difficulties accessing credit than men due to weaker
credit history, lower remuneration, and inadequate savings
(Carter et al., 2007; Sandhu et al., 2012; Thampy, 2010). As
a consequence, Sexton and Bowman-Upton (1990) found
that, in relation to the four facets of risk (monetary, physical,
social, and ethical), women, in general, tend to be more
averse to monetary risk. Then, men show a higher propensity
for risk due to a greater preference for financial gains.
Conversely, women accept less financial gain in exchange
for less risk-taking with the firm (Brush et al., 2006). In addi-
tion, other researchers suggest that women entrepreneurs are
more risk-averse than men because they are less confident in
their ability to make financial decisions (Forlani, 2013;
Lituchy & Reavley, 2004; Stefani & Vacca, 2015). Therefore,
women owners are more likely to prefer low-risk businesses
(Kepler & Shane, 2007, p. 53).

Available scientific literature also shows evidence that
both the profile of the company and that of its owners influ-
ence the nature and extent of financial constraints (Bigsten
et al., 2003; Rand, 2007; Tran & Santarelli, 2014). In gen-
eral, women entreprencurs tend to run smaller businesses,
thus reducing the chances of accessing bank financing
(Stefani & Vacca, 2015). It is clear to some authors that dis-
crimination against women may arise from the fact that
women-owned businesses tend to have fewer capital (Alesina
et al., 2013; Treichel & Scott, 2006; Verheul & Thurik,
2001). Therefore, discrimination against women may arise
from the fact that women-owned businesses tend to have a
lower amount of equity capital (Pham & Talavera, 2018;
Verheul & Thurik, 2001). Consequently, loan approval is
problematic as banks are often reluctant to lend to low equity
firms (Pham & Talavera, 2018).

In the end, the role of women in accessing credit has been
extensively studied in the literature, where it has been shown
that women entrepreneurs face a large number of obstacles in
accessing bank credit (Halkias et al., 2011; Naguib & Jamali,
2015; Ramadani et al., 2015). On the other hand, the role of
women has also been extensively analyzed in the framework
of innovation, where it has been shown that, in general,
women entrepreneurs innovate less because they are more
risk-averse than men (Nissan et al., 2012; Stefani & Vacca,
2015). From these arguments, the following hypotheses are
proposed:

Hypothesis 2a (H2a): Gender moderates the positive rela-
tionship among alleviating financial constraints and tech-
nological innovation, so that the relationship will be
stronger for firms managed by women. That is, alleviating
financial constraints might reduce the gender gap in SMEs
technological innovation.

Hypothesis 2b (H2b): Gender moderates the positive rela-
tionship among alleviating financial constraints and man-
agement innovation, so that the relationship will be
stronger for firms managed by women. That is, alleviating
financial constraints might reduce the gender gap in SMEs
innovation in management.

Figure 1 shows the research model and hypotheses.

Methodology
Sample

This study uses a sample of 310 Spanish companies ran-
domly selected from those that meet the SME criterion in
accordance with European Commission Recommendation
2003/361/EC of 6th May 2003. SMEs are economically and
socially important because of their contribution to the pro-
ductive sector and their adaptability to technological changes.
They contribute over 65% of GDP and are responsible for
53.3% of imports and 51.1% of exports in Spain (Eurostat,
2019). This sample size provides a sample error of 5.57% for
a 95% confidence interval based on an infinite population.
The smallest sample size for this model with 3 latent vari-
ables and 16 manifest variables is 296, defining an antici-
pated effect size of 0.2, a p-value of .05 and a power of 0.80
(Westland, 2010).

The contact details of the companies in the sample were
obtained from the Bureau van Dijk’s Iberian Balance Sheet
Analysis System (SABI) database, and the selection process
was based on the principles of stratified random sampling for
finite populations, with size and industry as segmentation
variables. The size of each segment was implemented accord-
ing to the information available in the official statistics of the
National Institute of Statistics (INE, 2019). The information
on the businesses in the sample comes from a telephone sur-
vey addressed to business managers, considering that manag-
ers are the most important decision-makers and their points of
view and opinions have a significant impact on the company’s
strategic behaviour (O’Regan & Sims, 2008; Van Gils, 2005).
Respondents who chose not to answer were randomly
replaced by others of similar size and sector.

The telephone surveys were conducted from November
2016 to January 2017. A structured interview with a set of
Likert-scale questions was used, where the opinion of the
respondent was asked about several questions related to
the evolution of some aspects of financial constraints and
innovation. When making the contact, the interviewer
asked to talk to the manager of the company. On speaking
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to the manager, the interviewer introduced the purpose of
the study and ensured the statistical confidentiality of the
information.

Table 1 shows the composition of the selected sample.
The presence of women is proportionally lower in medium-
sized enterprises (6%) than in micro and small enterprises
(around 15%). Concerning the sector, construction has the
highest percentage of companies managed by women (18%).
This ratio of female CEO is similar to those obtained in some
previous works in Spanish companies (Garcia Solarte et al.,
2012; Herrera Maduefio et al., 2016).

Measurements

We measured the managers’ perceptions about the evolution
of financial constraints and the innovation outputs related to
their competitors through multi-item responses on 5-point
Likert scales that were based on previous literature.

Regarding the reduction of financial constraints, we used
a questionnaire since the utilization of account-based ratios
as a proxy for the availability of bank financing do not always
accurately measure the situation of the firm (Garcia-Pérez-
de-Lema et al., 2021), because it cannot be known if the firm
has not applied for financing or if the lenders have refused it
(e.g., Savignac, 2008). Hence, the degree of financial con-
straints was determined by costs, repayment terms, required
guarantees, and the volume of bank financing (Amara et al.,
2016; Blanchard et al., 2013; Savignac, 2008).

Regarding innovation, we followed a subjective approach
to assess both technological and management innovation
(Diéguez-Soto et al., 2016), since it seems to be particularly

appropriate in SMEs (Hughes, 2003). First, we used six
questions to measure technological innovation, three of them
are questions related to product innovation and the other
three related to the innovation in processes (Garcia-Pérez-
de-Lema et al., 2021; Ruiz-Palomo et al., 2019; Uhlaner
et al., 2013). Management innovation was established using
four items (Belderbos et al., 2018; Bubou & Amadi-Echendu,
2018).

In addition, the gender of business managers was associ-
ated with the gender of the CEO (Carter et al., 2007; Pham &
Talavera, 2018).

Finally, 11 antecedent variables on relaxing financing
constraints have been considered which have also been used
as control variables in the innovation models. These vari-
ables are related to the company’s profile [age, size, industry,
return on assets (ROA), debts, tangible assets, and R&D
intensity], to the personal characteristics of the company’s
CEO (age and educational level), and to the characteristics of
the company’s banking relationships (debt maturity and the
number of banks which the firms work with).

Table 2 shows the literal of the questionnaire used to mea-
sure these variables as well as the antecedent and control
variables.

Results

Factor Analyses and Validation of Measures

Our analysis was carried out using Stata (v.14). We initially
assessed the feasible effect of common method variance and
the reliability and wvalidity of scales through a double
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Table I. Sample Distribution.
Male CEO Female CEO Total sample
N % n % n %

Size

Micro 119 38 21 7 140 45

Small 97 31 17 5 114 37

Medium 53 17 3 | 56 18
Age (years)

=5 6 2 | 0 7 2

6-25 161 52 35 I 196 63

26-50 90 29 5 2 95 31

>50 12 4 0 0 12 4
Industry

Manufacturing 84 27 14 5 98 32

Construction 74 24 16 5 90 29

Trade and commerce 58 19 2 | 60 19

Services 53 17 9 3 62 20
CEO education

Primary 98 32 14 5 112 36

High school 138 45 23 7 161 52

University 33 I 4 I 37 12
CEO age (years)

=40 35 I I 4 46 15

41-55 141 45 24 8 165 53

56-70 86 28 5 2 9l 29

>70 7 2 I 0 8 3
Total 269 87 41 13 310 100

process. First, we perform an Exploratory Factor Analysis
(EFA; Podsakoff et al., 2016) obtaining seven significant
factors (eigenvalue > 1) that explain 61% of the variance
(15%, 13%, 11%, 6%, 6%, 6%, and 5%, respectively),
Cronbach’s a.=.256. The first factor of the rotated solution
corresponds to the financial constraint measures, the second
factor to the technological innovation variables, and the third
factor to the management innovation measures. The control
variables are distributed among the four remaining factors.
Afterwards, the factor analysis was repeated only with the
measurement variables that compose the factor scales, and
three significant factors were obtained that together explain
65% of the variance (24%, 22%, and 19%, respectively),
Cronbach’s a.=.874. Second, we executed a Confirmatory
Factor Analysis (CFA) in which two SEM models were
tested: one of them was a single factor model, and its results
were not acceptable (¥>=1,378.6; RMSEA=0.20;
SRMR=0.18; AVE=0.31; CFI=0.5; NNFI=0.42). This
model was significantly different from the second, which
considers three factors separately (log-likelihood ratio test
y?=1134.4%**) These results suggest that the common
method bias was not a concern because the single factor did
not comprise for most of the variance (Podsakoff et al., 2003)
and because separate individual factors significantly
improved the single-factor model (Podsakoff et al., 2012). In

addition, possible collinearity issues between measurements
were tested by estimating variance inflation factors of items
(all below 2.78) and latent factors (all below 1.27).

Table 3 lists the tests carried out to ensure the reliability
and convergent validity of the second CFA model, which
shows the goodness of fit, suggesting the reliability and con-
vergent validity of the model (e.g., Boateng et al., 2018)
because the main indices exceed their respective thresholds.

Moreover, to check the discriminant validity of the model,
Table 4 shows the HTMT ratios-all below 0.85—(Henseler
et al., 2015), as well as inter-factor correlations -all of them
lower than the squared root of AVE—(Fornell & Larcker,
1981). In addition, a slightly high inter-factor correlation
between technological and management innovation suggests
the existence of a close relationship between both types of
innovation, which has been considered in the model specifi-
cation facilitating the free covariance between them.

Finally, it is necessary to check that there are no signifi-
cant differences in intercepts, loads, and error variances of
the manifest variables as a requirement for comparing the
results obtained for the two subsamples (Gregorich, 2006).
To achieve this, four SEM models have been built to gradu-
ally relax the measurement invariance constraints and check
if there are significant differences between them using the
log-likelihood ratio test for the complete model, and the
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Table 2. Variables Definition.
Variable Item Description References
Gender Mod Gender of the CEO (I: women; 0: otherwise) Carter et al. (2007)
AFC Kindly evaluate the progress (I: absolutely unfavourable, 5: absolutely favourable) Garcia-Pérez-de-Lema
Alleviate throughout the preceding 2 years concerning: etal. (2021) and
Financial fcl The amount of financing offered by banks Savignac (2008)
Constraints fc2 The commissions requested by the banks
fe3 The endorsements or pledges wanted
fc4 The interest rates offered
fc5 The time the bank takes to answer
fc6 The deadlines to repay the debt
Tl Kindly evaluate the progress of your firm with respect to its competitors (I: absolutely Garcia-Pérez-de-Lema
Technological unfavourable, 5: absolutely favourable) throughout the preceding 2 years concerning: et al. (2021), Hughes
Innovation til The number of new products or services launched by your firm (2003), and Uhlaner
ti2 The pioneering nature of your firm in developing products or services etal. (2013)
ti3 The quick response to the new products or services developed by competitors
ti4 The number of changes in the processes launched by your firm
ti5 The pioneering nature of your firm in developing new processes
ti6 The quick response to the new processes developed by the competitors
MI Evaluate the progress of your firm with respect to its competitors (I: absolutely Belderbos et al.
Management unfavourable, 5: absolutely favourable) throughout the preceding 2 years concerning: (2018), Bubou and
Innovation mil The number of changes in the management systems of your company Amadi-Echendu
mi2 The level of update of the most advanced management systems (2018)
mi3 The level of information available to managers about the management systems
of more success
mi4 The pioneering nature of your company to introduce new management systems
Control cl Firm age Caggese (2019),
variables and 2 Firm size (average number of workers in 2016) Diéguez et al. (2016),
antecedents c3 NACE code (2-digits) Garcia-Pérez-de-
c4 Return on Assets 2016 (EBIT/Total Assets) Lema et al. (2021),
c5 Debr ratio 2016 (Total Debt/Total Assets) and Lee et al. (2015)
cb Tangibility 2016 (Tangible assets + stocks)/Total assets
c7 R&D intensity 2016 (R&D assets/Total assets)
c8 CEO Age
9 CEO education (I: Primary; 2: High School; 3: University)
clo Debt maturity 2016 (Short-Term Bank Debt/Bank Debt)

cll

Number of banks which the firm works with (6: six or more)

Wald test for each individual coefficient (Putnick &
Bornstein, 2016). Table 5 summarizes the results obtained.
As there are no significant differences between the models
according to the constraints imposed on the external model
and considering that only two error variances (afc5 and ips1)
are significant at a p <.05 level, the model does not raise any
doubts on the invariance of its measurements.

Hypotheses Testing

To contrast the effect of the reduction of financial constraints
on technological and management innovation (Hla and
HI1b), the significance of the internal model for the entire
data set has been used. To contrast the moderating effect of
the CEO’s gender (H2a and H2b), a multi-group analysis
was carried out in two phases: initially, measurement invari-
ance is ensured (see Table 5). Then, using Wald’s test, we

check whether the difference in betas among the two groups
considered is significant.

Once the reliability and validity of the model and the
comparability of the results between both subsamples have
been ensured, Table 6 and Figure 2 show the results obtained
by the model for the whole sample, for companies managed
by men, and for companies managed by women. They dis-
play the result of Wald’s test to identify which coefficients
are significantly different for companies run by men and
women. Only significant paths in at least one subsample are
listed.

Our results suggest that relaxing financial constraints
makes it easier for SMEs to adopt policies that allow them to
innovate, which is reflected in higher innovation outputs,
both in technology (B=.25***) and in management
(B=.18**). Also, companies managed by women are signifi-
cantly more likely to increase innovation achievements when
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Table 3. Reliability and Convergent Validity.

M SD hy SEeiek o?, R? Convergent validity and reliability
Alleviating financial constraints (AFC)
fcl 342 1.28 71 .03 .50 498 AVE: 0.57
fc2 2.77 1.27 .76 .03 42 .583 o: .89
fc3 2.80 1.30 76 .03 42 .583 CR: 0.88
fc4 2.77 1.22 75 .03 A3 .567
fc5 3.16 1.25 74 .03 46 541
fcé 3.16 1.15 75 .03 44 .565
Technological innovation (TI)
til 3.20 1.15 .57 .04 .67 .328 AVE: 0.51
ti2 3.33 1.18 .69 .03 .53 A75 o: .87
ti3 3.09 1.07 .64 .04 .59 406 CR: 0.86
ti4 3.12 1.08 74 .03 46 541
ti5 3.13 1.22 .86 .02 26 744
ti6 2.96 1.01 .76 .03 A3 .570
Management innovation (Ml)
mil 3.10 1.13 .62 .04 .62 .380 AVE: 0.54
mi2 3.29 I.11 74 .03 46 .544 o: .84
mi3 343 1.05 72 .03 A8 .525 CR: 0.81
mi4 3.08 1.15 .85 .03 27 727

Note. RMSEA: 0.070; SRMR: 0.055; CFl: 0.94; TLI: 0.94; NFl: 0.91; CD: 0.996; 3% 244.4. SD =standard deviation; A =standardized loadings; SE***=standard
errors of loadings (all the loadings and intercepts are significant at a 99% level); 62, = variance of errors; R*= equation-level coefficient of determination;
AVE =average variance extracted; o.= Cronbach’s alpha; CR =McDonald’s composite reliability; RMSEA =root mean squared error of approximation;
SRMR =standardized root mean-squared residuals; NFI=normed fit index; CFl=comparative fit index; TLI=Tucker-Lewis non-normed fit index;

CD = coefficient of determination (overall R?).

Table 4. Discriminant Validity.

AFC TI MI
AFC 0.75 0.29 0.37
Tl 0.27 0.71 0.66
MI 0.18 0.69 0.74

Note. Fornell-Larcker criterion: Inter-Factors Correlations below the
diagonal (cursive); AVE? in diagonal (bold). AFC =alleviating financial
constraints; Tl=technological innovation; MI=management innovation;
HTMT ratio over the diagonal.

they reduce their financial constraints (f=.79*** and
B=.75%** respectively), compared to companies managed
by men (B=.18%** and P=.13*** respectively), staging
significant Wald tests (32=6.50** and y%>=4.31**, respec-
tively). In short, the effect of relaxing financial constraints
on innovation is significantly higher in women-led enter-
prises than in those managed by men. On the whole, this may
be due to the fact that women entrepreneurs tend to run
smaller businesses, thus diminishing the possibility of
accessing bank financing (Stefani & Vacca, 2015). In addi-
tion, women entrepreneurs face multiple barriers regarding
the lack of employment opportunities, since they have lim-
ited resources (Panda & Dash, 2016). This fact could mean
that, once such restraints on resources are lifted, the effect
generated is greater than in companies run by men, who
seem to be less accustomed to overcoming such challenges.

Table 5. Measurement Invariance Assessment. Log-Likelihood
Ratio Tests.

x2 df p-Value
Model A vs. B 23.21 20 279
Model A vs. C 44.08 36 167
Model A vs. D 57.71 49 .184
Model B vs. C 20.87 16 .184
Model B vs. D 345 29 222
Model C vs. D 13.63 13 401

Note. Wald tests only were significant for one load (fc5*) and for

three variances of item errors (fc5%%*, til**, and ti2*). Model A: Loads,
intercepts, and error variances are set as invariant—strict invariance
model. Model B: Loads and intercepts are set as invariant—strong
invariance model. Model C: Loads are set as invariant—pattern invariance
model. Model D: Neither load nor intercept nor variance of errors is set
as an invariant-unrestricted model.

*p <. I. #¥kp <.05. #¥p < .0l.

As for the background that alleviates financial con-
straints, the size of the company, the sector, business prof-
itability, the level and maturity of debts, and the number
of banks with which the company operates are generally
important. This suggests that the characteristics of the
company, those of the owners, and those of the banking
relationships influence the nature and the extent of the
financial constraints. These results are in line with previ-
ous findings (Bigsten et al., 2003; Rand, 2007; Tran &
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Table 6. Inner Model Results.

Path Whole sample Male CEO Female CEO Wald test
Model B z B z B z $2 p-Value
AFC—TI .25 3.56%% .18 2.40%* 79 5.93%%% 6.50 011
AFC—HMI .18 2.46%* .13 1.70* 75 5.1 5% 4.31 .038%*
Size—>AFC .19 3.1 7% .19 2.96%%F -0l —-05 0.70 403
Industry—AFC -.13 —2.18%* -.13 -2.001* -20 -1.13 0.06 813
ROA—AFC A7 2.88%** 21 3.29%Fk —-11 —-69 1.91 167
Leverage—>AFC -.14 =2.2%* -.10 -1.41 -33 —2.01** 1.50 221
Debt maturity—AFC .14 2.5]%* .16 2.49%* .0l .04 0.34 .559
N° of banks—>AFC A7 2.90%#* .14 2.12%* .14 .83 0.02 .895
Firm age—>TI .06 .99 .08 1.18 -30 —2.18%* 5.03 .025%*
Leverage—TI .06 .87 .05 .65 .36 2.42%* 3.36 .067*
Firm age—>Ml . 1.76* A3 1.90* -28 —1.99%* 5.08 .024%*
Size—>MI .05 74 .05 .65 .32 2.38%* 2.72 .099*
Leverage—>MI .05 72 .02 .29 .38 2.46%* 3.17 .075%
R&D Intensity—>MI -.12 -1.93% -.13 —1.97%* .20 |.65% 2.43 119
eTleMl .68 16.007%** .65 | 3.47%%* 77 5.52%%% 3.76 .052%
Goodness of fit x2 RMSEA SRMR CFI CD R}AFC) R¥(T1) R*(MI)
Whole sample 399.2 0.046 0.041 0.939 0.269 .183 .102 092
Male CEO 386.1 0.048 0.045 0.935 0.265 .182 .075 .085
Female CEO 4528 0.147 0.103 0.643 0.821 .356 .655 .654
Grouped model 838.9 0.069 0.080 0.873 0.267 — — —

Note. Antecedents and control variables only are reported whether they are significant at a 95% level at least in one model. 3 =standardized coefficients;
z=z statistic (B/SE); e.Tl<>e.MI=error covariance of Technological and Management Innovation.

*p<.|. ¥p < .05. FFFp < .0l.

Santarelli, 2014). However, their effects are not signifi-
cantly different depending on the CEO’s gender, therefore
there are no moderating effects for this variable.

Additionally, the study also found that none of the control
variables in the general sample was significant at 95% for
either TI or MI, although in companies managed by women
the influence of company age and debt was indeed signifi-
cant for both TI and MI. Furthermore, size also significantly
affected management innovation in this segment. Moreover,
the differences between companies managed by men and
women were significant in terms of the company’s age on TI
and MI. These findings are in line with previous studies and
contribute to the empirical evidence that gender diversity
among a company’s employees has a positive impact on
innovation (Ostergaard et al., 2011), especially in developed
countries (Ritter-Hayashi et al., 2016).

Finally, Figure 3 illustrates the moderating role of gen-
der on the relationship among the access to bank financing
and innovation. These results indicate that companies run
by women adopt a much more conservative position than
those run by men in the presence of financial constraints.
However, when these financial constraints are lowered, the
propensity to innovate more is much higher in companies
with a female CEO than in companies with a male CEO. In
fact, when financial constraints are eased, the difference
between the two segments is much smaller, suggesting that

the gender gap in innovation could be significantly reduced
thanks to facilitating access to bank financing for compa-
nies with female CEOs.

In this sense, our results confirm that financial constraints
have a negative effect on business innovation, so reducing
them will increase the innovativeness of firms. These results
agree with those obtained in the previous studies of Efthyvoulou
and Vahter (2016), Fang et al. (2014), and Gorodnichenko and
Schnitzer (2013). Furthermore, these results have reinforced
those proposed by the authors Sandhu et al. (2012) and Thampy
(2010) by showing that gender has a moderating effect on the
impact of financial constraints on innovation. However, these
results contrast with those of the authors Iakovleva et al. (2013)
and Lituchy and Reavley (2004) that ensure that there is no
discrimination against women in accessing bank financing, and
with those of Stefani and Vacca (2015) which show that women
are more risk-averse than men. Our study then contributes to
the existing literature by providing conclusive evidence that the
gender gap in innovation could be significantly reduced thanks
to facilitating access to bank financing for companies with
female CEOs.

Conclusions

In the existing literature, innovation is considered as an
important requirement for business development and growth.
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Figure 3. Moderation effects.

Similarly, this innovative progress has increased as women
have been gradually joining business management. However,
although the literature analyzing the factors that influence
innovation is extensive, the impact of financial constraints
and gender diversity has not been sufficiently studied.
Therefore, this research aimed to provide new evidence to
the study of the influence of gender diversity on innovation
in Spanish SMEs.

Firstly, our results confirm that financial constraints have a
negative impact on business innovation, as reducing them
increases businesses’ innovation ability. Furthermore, this
impact occurs in both technological and management innova-
tion. Secondly, the presence of women in business manage-
ment means that an improvement in finance access has a very
positive effect on the innovation output, which would suggest
that the gender of CEOs has a moderating effect in this field.
Thirdly, the aforementioned moderating effect of women
occurs in both innovation types, regardless of the line of busi-
ness and other aspects of the company such as age or size.

Our empirical results provide new information about
women’s contribution to innovation in SMEs, showing that
the more involved in management women are, the greater the
effect of relaxing financial constraints on innovation.
Analogously, our findings have practical business and insti-
tutional implications as they point out the influence of gen-
der, unveiling the convenience of promoting the access to
bank financing for companies managed by women, as well
as employment policies that favour the gender diversity of
employees at all hierarchical levels of the company.
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The study is regionally oriented within Spain, so it cannot
provide evidence at the international level. Therefore, future
research could compare our results with the business envi-
ronment in other countries, including those that are under
development. It is relevant that future lines of research might
validate our findings in other regions or countries since we
are discussing the role of gender in a heavily male-domi-
nated organizational context, and this is a common charac-
teristic of SMEs all around the world. However, the role of
gender might look quite different from other regional con-
texts where this same question is still quite important. In this
sense, generalizing our findings from a multicultural per-
spective might provide a deeper knowledge about women's
contribution to innovation in SMEs. Also, future research
could further analyze the moderating effect of gender diver-
sity in innovation through longitudinal studies of panel data
to test the hypotheses raised in this work.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article:
Universidad de Malaga.

ORCID iD

Daniel Ruiz-Palomo https://orcid.org/0000-0003-4404-8017

Awvailability of Data and Materials

Ruiz-Palomo, Daniel; Fernandez-Gamez, Manuel Angel; Ledn-
Gomez, Ana (2020), “Database for gender moderating effects of
financial constraints on business innovation,” Mendeley Data, V1,
doi: 10.17632/zrkxwkfvzf.1.

Code Availability
Software application: Stata, v. 14. Statacorp.

References

Alesina, A. F., Lotti, F., & Mistrulli, P. E. (2013). Do women
pay more for credit? Evidence from Italy. In Journal of the
European Economic Association, 11, 45-66.

Amara, N., D’Este, P., Landry, R., & Doloreux, D. (2016).
Impacts of obstacles on innovation patterns in KIBS firms.
Journal of Business Research, 69(10), 4065-4073. https://doi.
org/10.1016/j.jbusres.2016.03.045

Antonucci, T., & Pianta, M. (2002). The employment effects of
product and process innovations in Europe. International
Review of Applied Economics, 16, 295-308.

Ayyagari, M., Demirgii¢c-Kunt, A., & Maksimovic, V. (2011). Firm
innovation in emerging markets: The role of finance, gover-
nance, and competition. Journal of Financial and Quantitative
Analysis, 46(6), 1545-1580. https://doi.org/10.1017/S00221
09011000378

Belderbos, R., Gilsing, V., Lokshin, B., Carree, M., & Fernandez
Sastre, J. (2018). The antecedents of new R&D collabo-
rations with different partner types: On the dynamics of
past R&D collaboration and innovative performance. Long
Range Planning, 51(2), 285-302. https://doi.org/10.1016/j.
1Irp.2017.10.002

Bigsten, A., Collier, P., Dercon, S., Fafchamps, M., Gauthier, B.,
Gunning, J. W., & Oduro, A. (2003). Credit constraints in man-
ufacturing enterprises in Africa. Journal of African Economics,
12(1), 104-125. https://doi.org/10.1093/jae/12.1.104

Birkinshaw, J., Hamel, G., & Mol, M. J. (2008). Management
innovation. Academy of Management Review, 33(4), 825-845.
https://doi.org/10.5465/amr.2008.34421969

Blanchard, P., Huiban, J.-P., Musolesi, A., & Sevestre, P. (2013).
Where there is a will, there is a way? Assessing the impact
of obstacles to innovation. /ndustrial and Corporate Change,
22(3), 679-710. https://doi.org/10.1093/icc/dts027

Boateng, G. O., Neilands, T. B., Frongillo, E. A., Melgar-Quifionez,
H. R., & Young, S. L. (2018). Best practices for develop-
ing and validating scales for health, social, and behavioral
research: A primer. Frontiers in Public Health, 1, 149. https://
doi.org/10.3389/fpubh.2018.00149

Bond, S., Harhoff, D., & Van Reenen, J. (2005). Investment,
R&D and financial constraints in Britain and Germany.
Annals of Economics and Statistics, 79/80, 433. https://doi.
org/10.2307/20777584

Brush, C. G., Carter, N. M., Gatewood, E. J., Greene, P. G., & Hart,
M. M. (2006). Women's entrepreneurship in the United States
(Growth-Ori). Edward Elgar Publishing.

Bubou, G. M., & Amadi-Echendu, J. E. (2018). The relationship
between knowledge management practices and innovativeness:
Insights from petroleum firms in Nigeria. International Journal
of Technology Management & Sustainable Development,
17(2), 169—-182. https://doi.org/10.1386/tmsd.17.2.169 1

Bucherer, E., Eisert, U., & Gassmann, O. (2012). Towards sys-
tematic business model innovation: Lessons from product
innovation management. Creativity and Innovation Manage-
ment, 21(2), 183-198. https://doi.org/10.1111/j.1467-8691.
2012.00637.x

Caggese, A. (2019). Financing constraints, radical versus incre-
mental innovation, and aggregate productivity. American
Economic Journal: Macroeconomics, 11(2), 275-309. https://
doi.org/10.1257/mac.20160298

Carboni, O. A., & Russu, P. (2018). Complementarity in product,
process, and organizational innovation decisions: Evidence
from European firms. R&D Management, 48(2), 210-222.
https://doi.org/10.1111/radm.12284

Carter, S., Shaw, E., Lam, W., & Wilson, F. (2007). Gender,
entrepreneurship, and bank lending: The criteria and pro-
cesses used by bank loan officers in assessing applications.
Entrepreneurship Theory and Practice, 31(3), 427-444.
https://doi.org/10.1111/j.1540-6520.2007.00181.x

Cho, E., Moon, Z. K., & Bounkhong, T. (2019). A qualitative study
on motivators and barriers affecting entrepreneurship among
Latinas. Gender in Management, 34(4), 326-343. https://doi.
org/10.1108/GM-07-2018-0096

Coleman, S., Henry, C., Orser, B., Foss, L., & Welter, F. (2019).
Policy support for women entrepreneurs’ access to financial
capital: Evidence from Canada, Germany, Ireland, Norway,


https://orcid.org/0000-0003-4404-8017
https://doi.org/10.1016/j.jbusres.2016.03.045
https://doi.org/10.1016/j.jbusres.2016.03.045
https://doi.org/10.1017/S0022109011000378
https://doi.org/10.1017/S0022109011000378
https://doi.org/10.1016/j.lrp.2017.10.002
https://doi.org/10.1016/j.lrp.2017.10.002
https://doi.org/10.1093/jae/12.1.104
https://doi.org/10.5465/amr.2008.34421969
https://doi.org/10.1093/icc/dts027
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.2307/20777584
https://doi.org/10.2307/20777584
https://doi.org/10.1386/tmsd.17.2.169_1
https://doi.org/10.1111/j.1467-8691.2012.00637.x
https://doi.org/10.1111/j.1467-8691.2012.00637.x
https://doi.org/10.1257/mac.20160298
https://doi.org/10.1257/mac.20160298
https://doi.org/10.1111/radm.12284
https://doi.org/10.1111/j.1540-6520.2007.00181.x
https://doi.org/10.1108/GM-07-2018-0096
https://doi.org/10.1108/GM-07-2018-0096

Ruiz-Palomo et al.

and the United States. Journal of Small Business Management,
57(sup2), 296-322. https://doi.org/10.1111/jsbm.12473

Cornaggia, J., Mao, Y., Tian, X., & Wolfe, B. (2015). Does bank-
ing competition affect innovation? Journal of Financial
Economics, 115(1), 189-209. https://doi.org/10.1016/j.jfineco.
2014.09.001

Daft, R. L. (1978). A dual-core model of organizational innovation.
Academy of Management Journal, 21(2), 193-210. https://doi.
org/10.5465/255754

Damanpour, F. (1991). Organizational innovation: A meta-analysis
of effects of determinants and moderators. Academy of Manage-
ment Journal, 34(3), 555-590. https://doi.org/10.5465/256406

Damanpour, F. (1992). Organizational size and innovation.
Organization Studies, 13(3), 375-402. https://doi.org/10.
1177/017084069201300304

Damanpour, F. (2010). An integration of research findings of effects
of firm size and market competition on product and process
innovations. British Journal of Management, 21(4), 996-1010.
https://doi.org/10.1111/j.1467-8551.2009.00628.x

Damanpour, F., Walker, R. M., & Avellaneda, C. N. (2009).
Combinative effects of innovation types and organizational
performance: A longitudinal study of service organizations.
Journal of Management Studies, 46(4), 650—675. https://doi.
org/10.1111/j.1467-6486.2008.00814.x

Diéguez-Soto, J., Garcia-Pérez de Lema, D., Duréndez, A., & Ruiz-
Palomo, D. (2016). Technological, management and persistent
innovation in small and medium family firms: The influence of
professionalism. Canadian Journal of Administrative Sciences,
33,332-346. https://doi.org/10.1002/CIJAS.1404

Efthyvoulou, G., & Vahter, P. (2016). Financial constraints, innova-
tion performance and sectoral disaggregation. The Manchester
School, 84(2), 125-158. https://doi.org/10.1111/manc.12089

Eurostat. (2019). European commission. https://ec.europa.eu/euro-
stat/371

Fang, V. W,, Tian, X., & Tice, S. (2014). Does stock liquidity
enhance or impede firm innovation? The Journal of Finance,
69(5), 2085-2125. https://doi.org/10.1111/jofi.12187

Feder, G., Lau, L. J,, Lin, J. Y., & Luo, X. (1990). The relation-
ship between credit and productivity in Chinese Agriculture:
A microeconomic model of disequilibrium. American Journal
of Agricultural Economics, 72(5), 1151-1157. https://doi.
org/10.2307/1242524

Fombang, M. S., & Adjasi, C. K. (2018). Access to finance and
firm innovation. Journal of Financial Economic Policy, 10(1),
73-94. https://doi.org/10.1108/JFEP-10-2016-0070

Forlani, D. (2013). How task structure and outcome comparisons
influence women’s and men’s risk-taking self efficacies: A
multi-study exploration. Psychology & Marketing, 30(12),
1088-1107. https://doi.org/10.1002/mar.20669

Fornell, C., & Larcker, D. F. (1981). Structural equation models
with unobservable variables and measurement error: Algebra
and statistics. Journal of Marketing Research, 18(3), 382-388.
https://doi.org/10.1177/002224378101800313

Garcia-Pérez-de-Lema, D., Ruiz-Palomo, D., & Diéguez-Soto,
J. (2021). Analysing the roles of CEO’s financial literacy
and financial constraints on Spanish SMEs technological
innovation. Technology in Society, 64, 101519. https://doi.
org/10.1016/j.techsoc.2020.101519

Garcia Solarte, M., Garcia Pérez de Lema, D., & Madrid
Guijarro, A. (2012). Caracterizacion del comportamiento de
las Pymes segtn el género del gerente: un estudio empirico
[SME behavior characterization according to the manager’s
gender: An empirical study]. Cuadernos de Administracion,
28(47), 37-52.

Gebauer, H., Haldimann, M., & Jennings Saul, C. (2017). A typology
for management innovations. European Journal of Innovation
Management, 20(4), 514-533. https://doi.org/10.1108/EJIM-
06-2016-0059

Godwin, L. N., Stevens, C. E., & Brenner, N. L. (2006). Forced
to play by the rules? Theorizing how mixed-sex founding
teams benefit women entrepreneurs in male-dominated con-
texts. Entrepreneurship Theory and Practice, 30(5), 623—642.
https://doi.org/10.1111/j.1540-6520.2006.00139.x

Gorodnichenko, Y., & Schnitzer, M. (2013). Financial constraints
and innovation: Why poor countries don’t catch up. Journal
of the European Economic Association, 11(5), 1115-1152.
https://doi.org/10.1111/jeea.12033

Gregorich, S. E. (2006). Do self-report instruments allow mean-
ingfull comparisons across diverse population groups? Testing
measurement invariance using confirmatory factor analy-
sis framework. Medical Care, 44(11), S78-S94, https://doi.
org/10.1097/01.mlr.0000245454.12228.8f

Halkias, D., Nwajiuba, C., Harkiolakis, N., & Caracatsanis, S. M.
(2011). Challenges facing women entrepreneurs in Nigeria.
Management Research Review, 34(2), 221-235. https://doi.
org/10.1108/01409171111102821

Hall, B. H. (2002). The financing of research and development.
Oxford Review of Economic Policy, 18(1), 35-51. https://doi.
org/10.1093/oxrep/18.1.35

Harhoff, D. (1998). Are there financing constraints for R&D
and investment in German manufacturing firms? Annales
d’Economie et de Statistique, 49/50, 421. https://doi.
org/10.2307/20076124

Henseler, J., Ringle, C. M., & Sarstedt, M. (2015). A new criterion
for assessing discriminant validity in variance-based struc-
tural equation modeling. Journal of the Academy of Marketing
Science, 43(1), 115-135. https://doi.org/10.1007/s11747-014-
0403-8

Heredia Pérez, J. A., Geldes, C., Kunc, M. H., & Flores, A.
(2019). New approach to the innovation process in emerging
economies: The manufacturing sector case in Chile and Peru.
Technovation, 79, 35-55. https://doi.org/10.1016/j.technova-
tion.2018.02.012

Herrera Maduefio, J., Larran Jorge, M., Lechuga Sancho, M. P.,
& Martinez-Martinez, D. (2016). Corporate social respon-
sibility practices in Spanish small and medium businesses:
Explanatory factors analysis. Revista de Contabilidad-Spanish
Accounting Review, 19(1), 31-44. https://doi.org/10.1016/].
resar.2014.10.003

Hottenrott, H., & Peters, B. (2012). Innovative capability and
financing constraints for innovation: More money, more inno-
vation? Review of Economics and Statistics, 94(4), 1126—-1142.
https://doi.org/10.1162/REST a 00227

Hughes, A. (2003). Innovation and business performance: Small
entrepreneurial firms in the UK and the EU. New Economy,
8(3), 157-163. https://doi.org/10.1111/1468-0041.00208


https://doi.org/10.1111/jsbm.12473
https://doi.org/10.1016/j.jfineco.2014.09.001
https://doi.org/10.1016/j.jfineco.2014.09.001
https://doi.org/10.5465/255754
https://doi.org/10.5465/255754
https://doi.org/10.5465/256406
https://doi.org/10.1177/017084069201300304
https://doi.org/10.1177/017084069201300304
https://doi.org/10.1111/j.1467-8551.2009.00628.x
https://doi.org/10.1111/j.1467-6486.2008.00814.x
https://doi.org/10.1111/j.1467-6486.2008.00814.x
https://doi.org/10.1002/CJAS.1404
https://doi.org/10.1111/manc.12089
https://ec.europa.eu/eurostat/371
https://ec.europa.eu/eurostat/371
https://doi.org/10.1111/jofi.12187
https://doi.org/10.2307/1242524
https://doi.org/10.2307/1242524
https://doi.org/10.1108/JFEP-10-2016-0070
https://doi.org/10.1002/mar.20669
https://doi.org/10.1177/002224378101800313
https://doi.org/10.1016/j.techsoc.2020.101519
https://doi.org/10.1016/j.techsoc.2020.101519
https://doi.org/10.1108/EJIM-06-2016-0059
https://doi.org/10.1108/EJIM-06-2016-0059
https://doi.org/10.1111/j.1540-6520.2006.00139.x
https://doi.org/10.1111/jeea.12033
https://doi.org/10.1097/01.mlr.0000245454.12228.8f
https://doi.org/10.1097/01.mlr.0000245454.12228.8f
https://doi.org/10.1108/01409171111102821
https://doi.org/10.1108/01409171111102821
https://doi.org/10.1093/oxrep/18.1.35
https://doi.org/10.1093/oxrep/18.1.35
https://doi.org/10.2307/20076124
https://doi.org/10.2307/20076124
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1016/j.technovation.2018.02.012
https://doi.org/10.1016/j.technovation.2018.02.012
https://doi.org/10.1016/j.rcsar.2014.10.003
https://doi.org/10.1016/j.rcsar.2014.10.003
https://doi.org/10.1162/REST_a_00227
https://doi.org/10.1111/1468-0041.00208

12

SAGE Open

lakovleva, T., Solesvik, M., & Trifilova, A. (2013). Financial
availability and government support for women entrepre-
neurs in transitional economies. Journal of Small Business
and Enterprise Development, 20(2), 314-340. https:/doi.
org/10.1108/14626001311326752

INE. (2019). National Institute of Statistics. https://www.ine.es/

Jamali, D. (2009). Constraints and opportunities facing women
entrepreneurs in developing countries. Gender in Management:
An  International Journal, 24(4), 232-251. https:/doi.
org/10.1108/17542410910961532

Johannessen, J., Olsen, B., & Lumpkin, G. T. (2001). Innovation as
newness: What is new, how new, and new to whom? European
Journal of Innovation Management, 4(1), 20-31. https://doi.
org/10.1108/14601060110365547

Kahn, K. B. (2018). Understanding innovation. Business Horizons,
61(3), 453-460. https://doi.org/10.1016/j.bushor.2018.01.011

Kemppainen, R. P. (2019). Saudi female innovators as entrepre-
neurs: Theoretical underpinnings. International Journal of
Gender and Entrepreneurship, 11(2), 166—185. https://doi.
org/10.1108/1JGE-12-2017-0081

Kepler, E., & Shane, S. (2007). Are male and female entrepre-
neurs really that different? (Working Paper No. SBAHQ-
06-M-0480). Small Business Association, Office of Advocacy.

Kuschel, K., & Lepeley, M. T. (2016). Women start-ups in tech-
nology: Literature review and research agenda to improve
participation. [International Journal of Entrepreneurship
and Small Business, 27(2/3), 333. https://doi.org/10.1504/
1JESB.2016.073995

Langowitz, N., & Minniti, M. (2007). The entrepreneurial propen-
sity of women. Entrepreneurship Theory and Practice, 31(3),
341-364. https://doi.org/10.1111/j.1540-6520.2007.00177.x

Laursen, K. (2012). Keep searching and you’ll find: What do we
know about variety creation through firms’ search activities for
innovation? Industrial and Corporate Change, 21(5), 1181—
1220. https://doi.org/10.1093/icc/dts025

Lee, N., Sameen, H., & Cowling, M. (2015). Access to finance for
innovative SMEs since the financial crisis. Research Policy,
44(2), 370-380. https://doi.org/10.1016/j.respol.2014.09.008

Lituchy, T. R., & Reavley, M. A. (2004). Women entrepreneurs:
A comparison of international small business owners in
Poland and the Czech Republic. Journal of International
Entrepreneurship, 2(1/2), 61-87. https://doi.org/10.1023/
B:JIEN.0000026906.28190.df

Maden, C. (2015). A gendered lens on entrepreneurship: Women
entrepreneurship in Turkey. Gender in Management: An
International Journal, 30(4), 312-331. https://doi.org/10.1108/
GM-11-2013-0131

Markides, C. (2006). Disruptive innovation: In need of better the-
ory. Journal of Product Innovation Management, 23(1), 19—
25. https://doi.org/10.1111/j.1540-5885.2005.00177.x

McCann, P., & Ortega-Argilés, R. (2015). Smart specialization,
regional growth and applications to European Union cohesion
policy. Regional Studies, 49(8), 1291-1302. https://doi.org/10.
1080/00343404.2013.799769

Naguib, R., & Jamali, D. (2015). Female entrepreneurship in the
UAE: A multi-level integrative lens. Gender in Management:
An  International Journal, 30(2), 135-161. https://doi.
org/10.1108/GM-12-2013-0142

Nahlinder, J. (2010). Where are all the female innovators?: Nurses
as innovators in a public sector innovation project. Journal of
Technology Management & Innovation, 5(1), 13-29 https://
doi.org/10.4067/S0718-27242010000100002

Nissan, E., Carrasco, 1., & Castafio, M.-S. (2012). Women entre-
preneurship, innovation, and internationalization. In M. A.
Galindo & D. Ribeiro (Eds.), Women’s entrepreneurship and
economics (pp. 125-142). Springer New York. https://doi.
org/10.1007/978-1-4614-1293-9 9

O’Regan, N., & Sims, M. A. (2008). Identifying high technology
small firms: A sectoral analysis. Technovation, 28(7), 408—
423. https://doi.org/10.1016/j.technovation.2008.02.010

Ojeda-Lopez, R. N., Encalada, J. M., & Saavedra-Garcia, M.
L. (2019). La participaciéon de la mujer en la economia
del Estado de Yucatan. RECAI Revista de Estudios En
Contaduria, Administracion e Informdatica, 8(21), 1-19.
https://doi.org/10.36677/recai.v8i21.11492

Ostergaard, C. R., Timmermans, B., & Kristinsson, K. (2011). Does
a different view create something new? The effect of employee
diversity on innovation. Research Policy, 40(3), 500-509.
https://doi.org/10.1016/j.respol.2010.11.004

Panda, S., & Dash, S. (2014). Constraints faced by entrepreneurs in
developingcountries: Areviewandassessment. World Review of
Entrepreneurship, Management and Sustainable Development,
10(4), 405-421. https://doi.org/10.1504/WREMSD.2014.
064951

Panda, S., & Dash, S. (2016). Exploring the venture capitalist—
entrepreneur relationship: Evidence from India. Journal of
Small Business and Enterprise Development, 23(1), 64-89.
https://doi.org/10.1108/JSBED-05-2013-0071

Pham, T., & Talavera, O. (2018). Discrimination, social capi-
tal, and financial constraints: The case of Vietnam. World
Development, 102, 228-242. https://doi.org/10.1016/j.world-
dev.2017.10.005

Podsakoff, P. M., MacKenzie, S. B., Lee, J.-Y., & Podsakoff, N.
P. (2003). Common method biases in behavioral research: A
critical review of the literature and recommended remedies.
Journal of Applied Psychology, 88(5), 879-903. https://doi.
org/10.1037/0021-9010.88.5.879

Podsakoff, P. M., MacKenzie, S. B., & Podsakoff, N. P. (2012).
Sources of method bias in social science research and rec-
ommendations on how to control it. Annual Review of
Psychology, 63(1), 539-569. https://doi.org/10.1146/annurev-
psych-120710-100452

Podsakoff, P. M., MacKenzie, S. B., & Podsakoff, N. P. (2016).
Recommendations for creating better concept defini-
tions in the organizational, behavioral, and social sciences.
Organizational Research Methods, 19(2), 159-203. https://doi.
org/10.1177/1094428115624965

Putnick, D. L., & Bornstein, M. H. (2016). Measurement invari-
ance conventions and reporting: The state of the art and future
directions for psychological research. Developmental Review,
41, 71-90. https://doi.org/10.1016/j.dr.2016.06.004

Ramadani, V., Hisrich, R. D., & Rashiti, S. G. (2015). Female
entrepreneurs in transition economies: Insights from Albania,
Macedonia and Kosovo. World Review of Entrepreneurship,
Management and Sustainable Development, 11(4), 391-413.
https://doi.org/10.1504/WREMSD.2015.072066


https://doi.org/10.1108/14626001311326752
https://doi.org/10.1108/14626001311326752
https://www.ine.es/
https://doi.org/10.1108/17542410910961532
https://doi.org/10.1108/17542410910961532
https://doi.org/10.1108/14601060110365547
https://doi.org/10.1108/14601060110365547
https://doi.org/10.1016/j.bushor.2018.01.011
https://doi.org/10.1108/IJGE-12-2017-0081
https://doi.org/10.1108/IJGE-12-2017-0081
https://doi.org/10.1504/IJESB.2016.073995
https://doi.org/10.1504/IJESB.2016.073995
https://doi.org/10.1111/j.1540-6520.2007.00177.x
https://doi.org/10.1093/icc/dts025
https://doi.org/10.1016/j.respol.2014.09.008
https://doi.org/10.1023/B:JIEN.0000026906.28190.df
https://doi.org/10.1023/B:JIEN.0000026906.28190.df
https://doi.org/10.1108/GM-11-2013-0131
https://doi.org/10.1108/GM-11-2013-0131
https://doi.org/10.1111/j.1540-5885.2005.00177.x
https://doi.org/10.1080/00343404.2013.799769
https://doi.org/10.1080/00343404.2013.799769
https://doi.org/10.1108/GM-12-2013-0142
https://doi.org/10.1108/GM-12-2013-0142
https://doi.org/10.4067/S0718-27242010000100002
https://doi.org/10.4067/S0718-27242010000100002
https://doi.org/10.1007/978-1-4614-1293-9_9
https://doi.org/10.1007/978-1-4614-1293-9_9
https://doi.org/10.1016/j.technovation.2008.02.010
https://doi.org/10.36677/recai.v8i21.11492
https://doi.org/10.1016/j.respol.2010.11.004
https://doi.org/10.1504/WREMSD.2014.064951
https://doi.org/10.1504/WREMSD.2014.064951
https://doi.org/10.1108/JSBED-05-2013-0071
https://doi.org/10.1016/j.worlddev.2017.10.005
https://doi.org/10.1016/j.worlddev.2017.10.005
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1146/annurev-psych-120710-100452
https://doi.org/10.1146/annurev-psych-120710-100452
https://doi.org/10.1177/1094428115624965
https://doi.org/10.1177/1094428115624965
https://doi.org/10.1016/j.dr.2016.06.004
https://doi.org/10.1504/WREMSD.2015.072066

Ruiz-Palomo et al.

13

Rand, J. (2007). Credit constraints and determinants of the cost of
capital in vietnamese manufacturing. Small Business Economics,
29(1-2), 1-13. https://doi.org/10.1007/s11187-005-1161-2

Ritter-Hayashi, D., Vermeulen, P., & Knoben, J. (2016). Gender
diversity and innovation: The role of women’s economic oppor-
tunity in developing countries (Working Paper STRAT14-03).
Institute for Management Research, Radboud University.

Ruiz-Palomo, D., Diéguez-Soto, J., Duréndez, A., & Santos, J. A.
C. (2019). Family management and firm performance in fam-
ily SMEs: The mediating roles of management control systems
and technological innovation. Sustainability, 11(14), 3805.
https://doi.org/10.3390/sul1143805

Sandhu, N., Hussain, J., & Matlay, H. (2012). Barriers to finance
experienced by female owner/managers of marginal farms in
India. Journal of Small Business and Enterprise Development,
19(4), 640—655. https://doi.org/10.1108/14626001211277442

Sarada Ramesh, V. (2013). Women entrepreneurship: Turning
challenges into opportunities. International Journal of Trade
& Global Business Perspectives, 2(1), 117-123.

Sarfaraz, L., Faghih, N., & Majd, A. (2014). The relationship
between women entrepreneurship and gender equality. Journal
of Global Entrepreneurship Research, 2(1), 6. https://doi.
org/10.1186/2251-7316-2-6

Savignac, F. (2008). Impact of financial constraints on innovation:
What can be learned from a direct measure? Economics of
Innovation and New Technology, 17(6), 553-569. https://doi.
org/10.1080/10438590701538432

Schumpeter, J. A. (1939). Business cycles. J.-M. Tremblay. https://
doi.org/10.1522/030021081

Sexton, D. L., & Bowman-Upton, N. (1990). Female and male
entrepreneurs: Psychological characteristics and their role in
gender-related discrimination. Journal of Business Venturing,
5(1), 29-36. https://doi.org/10.1016/0883-9026(90)90024-N

Stefani, M. L., & Vacca, V. (2015). Small firms’ credit access in
the Euro Area: Does gender matter? CESifo Economic Studies,
61(1), 165-201. https://doi.org/10.1093/cesifo/ifu031

Terjesen, S., & Patel, P. C. (2017). In search of process innova-
tions: The role of search depth, search breadth, and the industry
environment. Journal of Management, 43(5), 1421-1446.
https://doi.org/10.1177/0149206315575710

Thampy, A. (2010). Financing of SME firms in India: Interview
with Ranjana Kumar, former CMD, Indian bank; vigilance

commissioner, Central vigilance commission. /ndian Institute
of Management Bangalore, 22(3), 93-101. https://doi.
org/10.1016/j.iimb.2010.04.011

Tran, H. T., & Santarelli, E. (2014). Capital constraints and the per-
formance of entrepreneurial firms in Vietnam. Industrial and
Corporate Change, 23(3), 827-864. https://doi.org/10.1093/
ice/dtt030

Trantopoulos, K., Von Krogh, G., Wallin, M. W., & Woerter,
M. (2017). External knowledge and information technol-
ogy: Implications for process innovation performance.
MIS  Quarterly, 41(1), 287-300. https://doi.org/10.25300/
MISQ/2017/41.1.15

Treichel, M. Z., & Scott, J. A. (2006). Women-owned busi-
nesses and access to bank credit: Evidence from three sur-
veys since 1987. Venture Capital, 8(1), 51-67. https://doi.
org/10.1080/13691060500453726

Uhlaner, L. M., van Stel, A., Duplat, V., & Zhou, H. (2013).
Disentangling the effects of organizational capabilities, inno-
vation and firm size on SME sales growth. Small Business
Economics, 41(3), 581-607. https://doi.org/10.1007/s11187-
012-9455-7

Van Gils, A. (2005). Management and governance in Dutch SMEs.
European Management Journal, 23(5), 583-589. https://doi.
org/10.1016/j.emj.2005.09.013

Verheul, 1., & Thurik, R. (2001). Start-up capital: “Does gender
matter?” Small Business Economics, 16(4), 329-346.

Wang, Q., Voss, C., Zhao, X., & Wang, Z. (2015). Modes of ser-
vice innovation: A typology. Industrial Management & Data
Systems, 115(7), 1358-1382. https://doi.org/10.1108/IMDS-
03-2015-0067

Westland, J. C. (2010). Lower bounds on sample size in struc-
tural equation modeling. Electronic Commerce Research
and Applications, 9(6), 476—487. https://doi.org/10.1016/].
elerap.2010.07.003

Zahra, S. A., & Covin, J. G. (1994). The financial implications of fit
between competitive strategy and innovation types and sources.
The Journal of High Technology Management Research, 5(2),
183-211. https://doi.org/10.1016/1047-8310(94)90002-7

Zeb, A., & lhsan, A. (2020). Innovation and the entrepreneurial
performance in women-owned small and medium-sized enter-
prises in Pakistan. Women's Studies International Forum, 79,
102342. https://doi.org/10.1016/j.wsif.2020.102342


https://doi.org/10.1007/s11187-005-1161-2
https://doi.org/10.3390/su11143805
https://doi.org/10.1108/14626001211277442
https://doi.org/10.1186/2251-7316-2-6
https://doi.org/10.1186/2251-7316-2-6
https://doi.org/10.1080/10438590701538432
https://doi.org/10.1080/10438590701538432
https://doi.org/10.1522/030021081
https://doi.org/10.1522/030021081
https://doi.org/10.1016/0883-9026(90)90024-N
https://doi.org/10.1093/cesifo/ifu031
https://doi.org/10.1177/0149206315575710
https://doi.org/10.1016/j.iimb.2010.04.011
https://doi.org/10.1016/j.iimb.2010.04.011
https://doi.org/10.1093/icc/dtt030
https://doi.org/10.1093/icc/dtt030
https://doi.org/10.25300/MISQ/2017/41.1.15
https://doi.org/10.25300/MISQ/2017/41.1.15
https://doi.org/10.1080/13691060500453726
https://doi.org/10.1080/13691060500453726
https://doi.org/10.1007/s11187-012-9455-7
https://doi.org/10.1007/s11187-012-9455-7
https://doi.org/10.1016/j.emj.2005.09.013
https://doi.org/10.1016/j.emj.2005.09.013
https://doi.org/10.1108/IMDS-03-2015-0067
https://doi.org/10.1108/IMDS-03-2015-0067
https://doi.org/10.1016/j.elerap.2010.07.003
https://doi.org/10.1016/j.elerap.2010.07.003
https://doi.org/10.1016/1047-8310(94)90002-7
https://doi.org/10.1016/j.wsif.2020.102342

