JOURNAL OF ACADEMIC RESEARCH IN ECONOMICS

THE RELATIONSHIP BETWEEN FINANCIAL
CONSTRAINTS AND INNOVATION, WITH A
SUPPORTIVE ANALYSIS ON A SAMPLE OF FIRMS

AGAPITO EMANUELE SANTANGELO

Phd Student at University Of Molise
emanuele.santangelo@yahoo.it

Abstract

The purpose of this study is to investigate the impact of financial constraints on firms'
innovative activities. While this topic has been extensively studied in the economic literature,
research, and development (R&D) activities present peculiarities that tend to discourage
investment due to the uncertainty of outcomes. As a consequence, a firm may have little or
no incentive to invest in research, despite the fact that it has the potential to increase the social
surplus. To answer this research question, a probit regression analysis was conducted on a
heterogeneous sample of European and Asian firms to examine how the presence of financial
constraints affects the probability of innovation success.
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1. INTRODUCTION

The role of innovation in the economic system has consistently held
significant importance, as knowledge creation emerges from the research and
innovation endeavors pursued by firms, ultimately contributing to the overall welfare
of society (Romer, 1986; Levine, 2005). Consequently, the economic literature has
displayed substantial interest in examining the impact of financial constraints on
firms' research and development (R&D) activities, as these constraints have the
potential to delay or even terminate innovation projects.

One possible definition of R&D, as stated in the Frascati Manual (OECD,
2015), which is regularly updated by the OECD, is the creative work carried out
systematically to increase the existing knowledge base and use it to develop new
practical applications. There is empirical evidence to support this definition, showing
a positive relationship between innovation and product quality (Galia and Pekovic,
2008). Academics have emphasized that research activities, and in particular the
development of new technologies, are key elements in achieving a competitive
advantage for firms, in some cases even determining their survival (Suarez and

VOLUME 15 NUMBER 3 NOVEMBER 2023 523



JOURNAL OF ACADEMIC RESEARCH IN ECONOMICS

Utterback, 1995; lansiti, 2000). Innovative firms that successfully introduce new
products, services, processes, or business models are significantly more likely to
create new market niches and experience accelerated growth (Lee et al., 2015).
However, the presence of financial constraints in the context of research and
development (R&D) activities is a common challenge faced by innovative firms,
primarily due to market failures and the unique characteristics of knowledge (Arrow,
1962). These constraints arise from a combination of factors, including issues related
to appropriability, spillovers, and information asymmetries.

The characteristics of knowledge, such as its non-rivalrous and non-
excludable nature, contribute to a lack of reliability on the part of financiers when
considering investments in R&D activities. The difficulty in appropriating the full
benefits of innovation discourages external sources of funding from fully embracing
such ventures. Furthermore, information asymmetries create challenges for
innovative firms in accessing credit, as moral hazard and adverse selection problems
emerge (Akerlof, 1970). The inherent uncertainty and information gaps associated
with R&D make it challenging for financial institutions to accurately assess the risks
and potential returns of supporting innovative projects. Moreover, firms engaged in
R&D face the risk of benefiting competitors, as their pioneering efforts may pave
the way for subsequent entrants to reap the rewards at a lower cost and with reduced
associated risks (Mansfield et al., 1981). This dynamic further deters external
financing, as firms may be reluctant to invest substantial resources in innovation
without adequate protection or guarantees of capturing the full benefits.

Consequently, firms encounter difficulties in obtaining external sources of
finance, which often come with high-risk premiums due to the uncertain nature of
innovation. As a result, firms predominantly rely on internal resources to finance
their innovation activities. However, internal resources, such as retained earnings,
may not always generate sufficient and stable cash flows to support continuous
innovation (Schumpeter, 1942). Consequently, many promising innovation projects
are abandoned or delayed due to the lack of internal funds and the unavailability of
affordable external financing options. In summary, the presence of financial
constraints in R&D activities poses significant challenges for innovative firms.
Market failures, information asymmetries, and the inherent risks and uncertainties
associated with innovation contribute to limited access to external financing. This
reliance on internal resources can hamper firms' ability to sustain and expand their
innovative efforts, ultimately hindering overall economic growth and societal
welfare.

However, the question of whether financial constraints affect the likelihood
of an R&D project is becoming increasingly important in the economics literature.
Thus, the studying of financial constraints is fundamental for its potential impact on
economic growth, as it could potentially cause a reduction in new knowledge.
Therefore, it is not trivial to study the financial barriers that innovative projects face,
such as financial constraints, as their potential impact on economic growth could be
significant. This paper aims to investigate whether the presence of financial
constraints has an impact on firms' chances of successful innovation, and it is
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organized as follows. Section 2 reports the literature review on the relationship
between financial constraints and innovation. Section 3 reports data and some
statistics on a sample of firms in emerging economies used to study the impact of
financial constraints on innovation performance. Section 4 applies a probit
regression model to the sample of firms to test the research hypothesis, a method
widely used in the literature. Section 5 summarizes the results of this work and
discusses some policy implications.

2. THEORICAL BACKGROUND

The review of the economic literature emphasizes the considerable
importance of enabling conditions for innovation, with particular attention to the
financial constraints affecting firms' R&D investment. Innovative firms often
struggle to attract external financing due to the associated higher risk and
information problems, as noted by Hall (2002), and oftentimes the complexity of the
R&D process leads to project failure, as shown by Mazzucato (2013). Therefore,
access to finance is regarded as a major factor in innovation success, as pointed out
by D'Este et al. (2012) and Holzl and Janger (2014).

Utilizing a direct method, one line of the literature suggests that the presence
of financial constraints is a significant determinant of the probability of success of a
research project. Using the CIS survey, Mohnen et al. (2008) analyzed the impact of
financial constraints as a barrier to innovation and found that financial constraints
can affect the likelihood of prematurely stopping or not starting a research project.
Similarly, Savignac (2008) found for a sample of French firms that the presence of
financial constraints reduces the likelihood of innovating. Garcia-Vega and Lopez
(2010) tested a sample of more than 8,300 Spanish firms for the period 2005-2007
and found evidence for a lack of funds has a significant impact on the likelihood of
abandoning research projects. Lastly, using CIS data for 11 countries for the period
2002-2004, Efthyvoulou and Vahter (2015) prove, in line with previous analyses,
that financial constraints have a negative impact on innovation outcomes.

Previous empirical studies have investigated the influence of financial
constraints on the dropout of R&D initiatives (Gorodnichenko and Schnitzer, 2013;
Pellegrino and Savona, 2017; Mateut, 2018; Garcia-Quevedo et al., 2018). Using
probit regression, these authors studied whether financial constraints shaped the
propensity of a firm to discontinue an innovation blueprint. Hall and Lerner (2010)
argue that financial constraints have a bigger effect on the likelihood of abandoning
an innovation project due to the knowledge nature. To address this issue, public
policy measures that subsidize R&D would be suggested as a possible solution, as
an intervention of this kind would benefit businesses and consumers, given the
positive relationship between innovation and long-term economic growth (Schneider
and Veugelers, 2010; Arqué-Castells and Mohnen, 2015).

Gorodnichenko and Schnitzer (2013) were among the first to study the
impact of financial constraints on innovation success. Using a sample of firms from
the Business Environment and Enterprise Performance Surveys (BEEPS) including
6500 and 7900 firms in 27 countries in 2002 and 2005, respectively, the authors
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conducted a probit regression to test how financial constraints affect innovative
activities. The dependent variable was a dummy equal to 1 if the firm had
successfully innovated and 0 otherwise. The authors tested financial constraints
using a measure based on the difficulty of access to credit and cost of financing as
their primary independent variable, controlling for firm size, seniority, and location.

In this study, control variables were included to examine whether R&D
activity varies among firms due to different drivers other than financial constraints.
As widely discussed in the literature, some firm-specific characteristics may or may
not foster both research activity and the attraction of finance (Savignac, 2008;
Blanchard et al., 2012; Hottenrott et al., 2017). Based on the results of
Gorodnichenko and Schnitzer's (2013) paper, small and young firms, as argued in
the literature (Hottenrott et al., 2017; Cucculelli and Bettinelli, 2016), appear to be
especially affected by funding constraints, thereby proving their research hypothesis.
The study highlights how financing constraints originate from high financing costs,
emphasizing the significance of financial markets in mitigating the problem of
funding restrictions (Chan, 2001; Blass and Yosha, 2003; Hall and Oriani, 2006;
Ughetto, 2008).

Analogously, Mateut (2018) employs the 2009 BEEPS sample of 11,998
firms from 30 countries in Eastern Europe and Central Asia to estimate a linkage
between government subsidies and innovation for financially constrained firms. The
results of the regression show a positive correlation between subsidies received and
R&D activities, which became more significant the more financially constrained the
firms are. This result underlines how public research grant policies could help not
only firms that already perform R&D, but also those that abandon innovative projects
due to a lack of available resources (Schneider and Veugelers, 2010; Arqué-Castells
and Mohnen, 2015). Garcia-Quevedo et al. (2018) performed a similar investigation
on a sample of 4600 Spanish firms from the Panel of Technological Innovation
(PITEC), derived from the Community Innovation Survey (CIS) for the period 2005-
2013. In their study, the authors considered the impact of financial constraints on the
likelihood of firms exiting an R&D venture and at what stage of the process the
dropout occurs. The authors point out that the abandonment occurs in the early stages
of the project due to the complex nature of research activities (Mazzucatto, 2013)
and difficulties in credit access (Mohnen et al., 2008). Lastly, Pellegrino and Savona
(2017) conducted a probit regression on a sample of over 37,000 UK firms covering
the period 2002-2010. Results of their research show that financial constraints and
market structure are important barriers to innovation and influence firms' propensity
to innovate (Arqué-Castells, 2012; Bertoni et al., 2015).

Drawing on the existing body of literature, a probit regression will be
conducted in this paper to estimate how financial constraints affect firms' innovation
success by directly measuring both financial restrictions and other relevant firm
characteristics that may influence R&D propensity.
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3. RESEARCH METHODOLOGY

In order to examine the impact of financial constraints on the likelihood of
successful innovation, this study employs a probit regression model. The analysis is
conducted using a sample of 3914 firms extracted from the BEEPS 2009 dataset,
which provides more recent data compared to previous studies and encompasses
firms from 26 European and Asian countries. This particular model distinguishes
itself from earlier research by employing binary variables to capture innovation
outcomes (1 for firms that innovate and 0 for firms that do not innovate) and financial
constraints (1 for constrained firms and 0 for unconstrained firms) as explanatory
variables. Moreover, additional control variables such as firm seniority and the
number of employees is included in the model to account for the effects of experience
and firm size, following the methodology established by Gorodnichenko and
Schnitzer (2013). By adopting this approach, the study aims to provide novel insights
into the relationship between financial constraints and firms' innovation behavior
while controlling for relevant firm characteristics and contextual factors.

To account for the specific context in which firms operate, dummy variables
are used for the country and sector they belong to. These variables help to consider
the influence of a variety of characteristics, such as infrastructure, legal system, and
markets, on the likelihood of innovation success for firms. The evidence for the
significance of resource constraints was conducted on a sample of the BEEPS
(World Bank, 2013), which includes a wide range of countries in Europe and Asia.
The surveys, which are part of the Business Environment and Enterprise
Performance Surveys initiative of the European Bank for Reconstruction and
Development (EBRD) and the World Bank Group, use the same questionnaires in
all countries and employ stratified random sampling to ensure that the samples are
representative of the large population of enterprises. The BEEPS measures a broad
spectrum of R&D activities, either the development of a new product line or the
improvement of an existing line of products over the past three years. These
innovation measures are aligned with the guidance in the Oslo Manual (OECD,
2018), developed by the OECD and Eurostat for innovation surveys. The manual
assumes that innovative measures that are "new to firms," even if they are not new
technologies or processes, are still considered innovations for firms that have not
previously adopted them. In addition, BEEPS collects not only data on innovative
activities but also information on access to credit, including whether firms have
applied for a loan and the outcome of that application, in order to examine the
difficulties firms, face in obtaining financing. However, although these self-reported
measures of financial constraints may be subject to measuring errors compared to
more objective measures like patents or R&D expenditures, they do allow direct
identification of barriers to financing as they were reported by the firm, avoiding
indirect measures.

The sample for hypothesis testing consists of 3914 BEEPS-observed
enterprises in 2009 across 26 European and Asian countries. The descriptive
statistics of the variables used in the analysis, broken down by country, age, size,
and sector, are presented in the appendix to illustrate any differences due to firms'
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characteristics. Hence, the survey questionnaire is split into two parts: the central
part gives information on business activities and the environment, including
indicators related to innovation, in the form of new products or services; the second
part reports on transactions, like financing and labor purchases, and specific
questions on loan refusal and reason for refusal are applied to measure financial
constraints. The study sample included firms with at least five employees that
applied for a loan in the previous year, divided into two macro-categories: services
and manufacturing. Also, companies operate in heterogeneous contexts, with
different legal regimes, infrastructures, and financial markets. The paper reports on
the variables used and presents descriptive statistics and correlation analysis to
explore the possible relationships between them. However, even if the self-reported
variables are subject to measurement error, although they provide a valuable tool for
determining whether R&D spending has led to innovation and how financial
constraints affect R&D outcomes. Table 1 illustrates the variables employed in the
study.

Table 1 Variables description

Variable Description
Age Age of the enterprise at the time of the survey (Continues)
Cert Whether or not the enterprise holds a quality certification (Dummy)
Uolnt If the enterprise uses a website to make sales (Dummy)
Exp Whether the enterprise exports, considering both direct and indirect

exports (Dummy)

Pdom_Prod Pressure from domestic competitors in affecting decisions to develop

new products or services (Dummy)

Pfor_prod Pressure from foreign competitors in affecting decisions to develop new

products or services (Dummy)

Pcust_prod Pressure from customers in affecting decisions to develop new products

or services (Dummy)

Pdom_cost Pressure from domestic competitors in affecting decisions with respect

to reducing the production costs of existing products or services
(Dummy)

Pfor_cost Pressure from foreign competitors in affecting decisions with respect to

reducing the production costs of existing products or services (Dummy)

Pcust_cost Pressure from customers in affecting decisions with respect to reducing

the production costs of existing products or services (Dummy)

Subs If firm received any subsidies from the national, regional or local
governments or European Union sources (Dummy)
Innov Measures whether the enterprise has introduced new products, services,
or processes in the last 3 years (Dummy)
R_D If firm spend on research and development activities, either inhouse or
contracted with other companies in last 3 years (Dummy)
Cred_Cons Measures whether the enterprise did not apply for a loan because it
believed it could not get one, or applied for a loan and was rejected
(Dummy)
Obs_fin Obstacle for access to finance (Dummy)
Obs_tax Obstacle for Tax rates (Dummy)
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Obs_Lic Obstacle for Business licensing and permits (Dummy)
Obs_Corr Obstacle for Corruption (Dummy)
Obs_Cour Obstacle for Courts (Dummy)
InEmpl Number of employees in log (Continues)
NewPS Introduction of new product or services (Dummy)
Upgr Upgraded an existing product line or service (Dummy)
Ref_loan Apply for any new loans or new lines of credit that were rejected
(Dummy)
Appl Apply for any loans or lines of credit (Dummy)

Notes: The table shows the variables considered to conduct the analysis and used for

descriptive statistics and correlations. The table shows the name of the variables in the first
column and a description of the variable in the second column.

Some descriptive statistics of the sample are presented in Table 2, including
the variable Innovation, which takes a value of 1 if the firm achieves a product or
service innovation and a value of 0 if not. This variable has a mean of 62% and both
the median and the mode are equal to 1, indicating that the sample consists mainly
of innovative firms. The variable Denial, which will be the main explanatory
variable in the regression, reports that about 15% of the firms receive a loan rejection,
which is a good measure of the presence of financial constraints.

Table 2 Descriptive statistics

Variable N Mean Std.Dev. Min Pctl. 25 Pctl. 75 Max
1 [Age 3914 18 19 1 8 18 184
2 |Cert 3914 0.28 0.45 0 0 1 1
3 | Uolnt 3914 0.86 0.35 0 1 1 1
4 | Exp 3914 0.33 0.47 0 0 1 1
5 |Pdom_Prod |3914 0.84 0.37 0 1 1 1
6 | Pfor_prod 3914 0.57 0.49 0 0 1 1
7 | Pcust_prod |3914 0.8 0.4 0 1 1 1
8 |Pdom_cost |3914 0.82 0.39 0 1 1 1
9 | Pfor_cost 3914 0.56 0.5 0 0 1 1
10| Pcust_cost | 3914 0.78 0.41 0 1 1 1
11 | Subs 3914 0.12 0.32 0 0 0 1
12 | Innov 3914 0.84 0.36 0 1 1 1
13|({R_D 3914 0.31 0.46 0 0 1 1
14 | Cred_Cons |3914 0.18 0.39 0 0 0 1
15 | Obs_fin 3914 1.8 1.3 0 0 3 4
16 | Obs_tax 3914 0.87 0.34 0 1 1 1
17 | Obs_Lic 3914 0.63 0.48 0 0 1 1
18 | Obs_Corr 3914 0.69 0.46 0 0 1 1
19 | Obs_Cour 3914 0.62 0.49 0 0 1 1
20 | InEmpl 3914 3.9 15 0 2.8 5 9.8
21 | NewPS 3914 0.63 0.48 0 0 1 1
22 | Upgr 3914 0.79 0.41 0 1 1 1
23 | Ref_loan 3914 0.14 0.35 0 0 0 1
24 | Appl 3914 0.96 0.2 0 1 1 1

Notes: The table shows the descriptive statistics conducted on the sample of enterprises,
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these include the mean, standard deviation, minimum,maximum and 25th and 75th
percentiles.

The variables utilized in this study have been chosen with the aim of
capturing the principal determinants of innovation in firms, as identified by the
existing economic literature. These variables have been carefully selected based on
their theoretical and empirical significance in comprehending the factors that drive
innovation. Specifically, the variable "Subs" demonstrates a mean value of 0.12,
indicating that a majority of the firms included in the sample did not receive any
form of public subsidies targeted specifically for research purposes. This finding is
of particular importance in evaluating the research hypothesis as it suggests that
companies without such subsidies must actively seek alternative sources of financing
for their research and development endeavors. Additionally, the relatively low
average proportion of enterprises involved in research and development activities,
as represented by the variable "R_D" which amounts to 31%, further indicates the
presence of financial constraints within the sample. These observations shed light on
the financial challenges faced by firms in their pursuit of innovation, emphasizing
the significance of investigating the impact of such constraints on firms' innovation
outcomes. It represents the financial resources allocated specifically towards
research and development activities, which are fundamental for generating new
knowledge and technological advancements. This finding aligns with the variable
Obs_fin, which ranges from 1 to 4 and represents the degree of difficulty faced by
firms when attempting to obtain new financial resources. A rating of 1 indicates a
‘Minor obstacle’, while 5 represents a ‘Very severe constraint’. With an average
value of 1.8, the variable Obs_fin indicates that, on average, enterprises encounter
notable challenges when attempting to secure external funding.

The variable Uolnt exhibits significantly high average values, slightly
surpassing 85%. Furthermore, the 25th percentile value is recorded as 1, which
suggests that the majority of firms within the sample predominantly employ online
activities as a means of establishing their online presence, primarily through the
utilization of websites. Moreover, it is noteworthy that approximately one-third of
the firms included in the study engaged in export activities, as indicated by the mean
value of the variable Exp which stands at 33%.

Table 3 Correlations

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
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Notes: The table shows the correlations conducted on the sample of firms using Pearson's
linear correlation coefficient

Table 3 shows the correlations between the variables examined. In some
cases, the correlation cannot be calculated, and missing data are replaced by NA.
Overall, the variables show a positive correlation with each other, although in most
cases the correlation is weak. The highest correlation is between Employees and
Specialized at 0.933, indicating that enterprises with more employees tend to have
more specialized ones. This finding suggests that the sample enterprises have an
innovation-oriented approach. Other significant correlations are between R&D and
Innovation at 0.235, indicating that investment in research is associated with the
introduction of innovations, in line with theory. In addition, the correlations between
Age and Specialized at 0.264 and between Age and Employees at 0.168 show that
more established firms tend to be larger and have more specialized employees. The
correlation between Specialised and R&D of 0.151 highlights the relationship
between investment in research and investment in human capital.
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Table 4 Sample split

High Low Hig Low

Employee Employee h A

ge

S S Age

Variable N Mr:ea Variable N M:a Variable N M:a Variable N M:a
Age 1957 23 Age 1957 13 Age 135 28 Age 135 8.4
Cert 1957 0.4 Cert 1957 0.16 Cert 135 0.34 Cert 135 0.23
Uolnt 1957 0.94 Uolnt 1957 0.78 Uolnt 135 0.88 Uolnt 135 0.83
Exp 1957 0.44 Exp 1957 0.22 Exp 135 0.38 Exp 135 0.27
Pdom_Pro 1957 084 Pdom_Pro 1957 084 Pdom_Pro 195 0.86 Pdom_Pro 195 082

d d d 7 d 7

195 195
Pfor_prod 1957 0.64 | Pfor_prod 1957 0.5 | Pfor_prod 7 0.63 | Pfor_prod 7 0.52
Pcust_pro 1957 081 Pcust_pro 1957 078 Pcusctrpro 1?5 083 Pcusé_pro 135 0.77
Pdom cost 1957 082 | Pdom_cost 1957 082 | Pdom_cost 'S0 0.84 | Pdom cost T2 079
Plor_cost 1957 063 | Plorcost 1957 049 | Plorcost '>° 061 | Plorcost '9° 051
Poustcost 1957 081 | Peustcost 1957 076 | Peustcost o> 081 | Paustcost o0 075
Subs 1957 0.15 Subs 1957 0'28 Subs 125 0.15 Subs 135 0.;)9
Innov 1957 0.87 Innov 1957 0.82 Innov 125 0.86 Innov 135 0.83
R_D 1957 04 R_D 1957 0.23 R_D 1?5 0.36 R_D 135 0.27
Cred_Con 1957 0.16 Cred_Con 1957 02 Cred_Con 195 0.16 Cred_Con 195 02

S S S 7 S 7
Obs fin 1957 18 | Obsfin 1957 1.8 | Obs_fin 135 18 | Obs_fin 135 18

195 195
Obs_tax 1957 0.89 | Obs_tax 1957 0.85 | Obs_tax 7 0.87 | Obs_tax 7 0.87
Obslic ~ 1957 065| Obslic 1957 061 | Obslic '>° 063 | Obslic 90 063
Obs Corr 1957 071 | Obs Corr 1957 067 | Obs Cor '3° 068 | Obs.cor 2 07
Obs_Cour 1957 0.66 | Obs_Cour 1957 0.58 | Obs_Cour 1?5 0.63 | Obs_Cour 135 0.61
InEmpl 1957 51 InEmpl 1957 2.7 InEmpl 135 43 InEmpl 135 3.6

195 195
NewPS 1957 0.67 NewPS 1957 0.59 NewPS 7 0.66 NewPS 7 0.6
Upgr 1957 0.82 Upgr 1957 0.75 Upgr 135 0.8 Upgr 135 0.77
Ref loan 1957 0.2 | Refloan 1957 0.6 | Ref loan 1?5 0.13 | Ref loan 135 0.15
Appl 1957 097 | Appl 1957 095 | Appl 1?5 097 | Appl 135 0.95

Notes: The table shows the mean and the number of observations for the variables that
were split into sample divisions, which were carried out on two variables, namely age and
In(empl). These divisions are based on whether the values are above or below the median.

Table 4 provides statistical measures for firms with employee counts above
the median, while Table 5 presents corresponding statistics for firms with employee
counts below the median. The aim is to examine potential variations in various key
indicators and gain insights into the characteristics and dynamics of firms operating
in different workforce size categories.
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Specifically, the group with higher employee counts exhibited a 5% higher
average Innov score compared to the group with lower employee counts. This
finding suggests that firms with larger workforces tend to engage in more innovative
activities. Additionally, the variable Cred_Cons exhibited a 4% difference between
the two groups. Firms with lower employee counts experienced a slightly higher
average Cred Cons score compared to their counterparts with higher employee
counts. This discrepancy implies that smaller firms face relatively greater credit
constraints compared to their larger counterparts.

The findings suggest that larger firms, with their increased resources and
capabilities, tend to have a higher propensity for innovation. Conversely, smaller
firms face relatively greater challenges in accessing credit, indicating the presence
of significant credit constraints within this subgroup.

Table 6 presents a comprehensive overview of descriptive statistics
pertaining to firms categorized based on their age counts surpassing the median,
while Table 7 showcases corresponding statistical measures for firms with age
counts falling below the median. The primary objective of this analysis is to explore
potential disparities across various pivotal indicators and acquire valuable insights
into the unique traits and dynamics of firms operating within distinct age groups.

Specifically, the findings reveal that firms with greater age exhibit a 3%
lower average Innov score compared to their younger counterparts. This finding
suggests that older firms tend to engage in relatively less innovative activities.
Moreover, the variable Cred_Cons demonstrates a 4% difference across different
firm age categories. Younger firms experience a slightly higher average Cred_Cons
score in comparison to their older counterparts. This discrepancy implies that
younger firms encounter relatively greater credit constraints compared to more
established firms.

The observed disparities in the variables Innov and Cred_Cons based on firm
age provide valuable insights into the innovation practices and credit limitations
experienced by firms. The findings suggest that older firms, with their accumulated
experience and resources, encounter fewer challenges in accessing credit.
Conversely, younger firms face relatively greater obstacles in securing credit,
indicating the presence of significant credit constraints within this age group.
Nevertheless, younger firms tend to exhibit a higher propensity for innovation.

4. FINDINGS

The econometric approach employed in this analysis to investigate the
likelihood of firm innovation under financial constraints is the probit model. This
model is specifically designed to predict a binary dependent variable, where the
dependent variable in this case represents whether the firm has successfully
innovated or not. The regression function in the probit model is interpreted as the
predicted probability or odds of the dependent variable being equal to one, indicating
a successful innovation outcome. In this context, the explanatory variables in the
model, measuring credit constraints, play a significant role in impacting the

VOLUME 15 NUMBER 3 NOVEMBER 2023 533



JOURNAL OF ACADEMIC RESEARCH IN ECONOMICS

probability of the dependent variable being equal to one. The influence of these
variables can be either positive or negative, indicating their potential effects on the
likelihood of successful innovation.

The primary focus of the estimated model revolves around incorporating
only those variables that are highly relevant to the innovation process. By
considering these specific variables, the model aims to capture the key determinants
that contribute significantly to firm innovation. However, it is worth noting that an
alternative model is also estimated, which includes all available variables. This
allows for a comprehensive analysis, encompassing a broader set of factors that
might influence the innovation process within firms. By employing the probit model
and carefully selecting the relevant variables, this analysis aims to provide valuable
insights into the relationship between financial constraints and firm innovation. The
estimated model allows for the identification of significant factors that either
facilitate or hinder the likelihood of successful innovation.

The estimated model used to test the hypothesis is as follows:

Pr(Innovics =

1| Cred_Consics, Certics, Uolntics, Expics, R_D ics, In(Empl)ics = ®(B0 +
B1 Cred_Consics + B2 Certics + B3 Uolntics + (4 Expics + B5 R_Dics +
B6 In(Empl)ics + Dic + Dis + uips) Q)

The regression takes into account firm characteristics and controls for the
effects of country and industry. The dependent variable is the Innov variable, which
measures the probability of a firm successfully implementing an innovation. The
main explanatory variable is Cred_Cons, which measures financial constraints by
indicating whether the firm has been denied financing. Following the research
hypothesis, if a firm is rejected for a loan, it will likely lack the financial resources
to carry out R&D, affecting its probability of innovating. As expected from the
literature, the regression shows that Rejection has a negative effect on the firm's
likelihood to innovate and thus represents a measure of financial constraints. The
regression analysis conducted in this study aimed to explore the relationship between
innovation probability and a set of additional explanatory variables, namely Cert,
Uoln, Exp, R_D, and In(Empl). These variables were included in the regression
model due to their potential impact on facilitating the innovation process, as
documented in previous studies (Gorodnichenko and Schnitzer, 2013; Pellegrino and
Savona, 2017; Mateut, 2018). The variable Cert represents if the firm have a quality
certification, which may contribute to enhancing its innovative capabilities.
Certifications can provide firms with credibility and recognition, enabling them to
access resources and collaborate with other innovative entities. Consequently, it is
hypothesized that firms with higher certification levels are more likely to engage in
innovative activities.

Uoln denotes the utilization of online activities by the firm, such as having
a dedicated website. Online platforms and digital technologies have become vital
channels for information exchange, market outreach, and collaboration, all of which
can facilitate the innovation process. Therefore, firms actively utilizing online
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activities are expected to exhibit a higher likelihood of innovation compared to those
with limited or no online presence. The variable Exp represents the extent of export
activities undertaken by the firm. Engaging in export markets exposes firms to
diverse market conditions, competition, and customer demands, thereby encouraging
innovation to maintain competitiveness. Previous studies have highlighted the
positive relationship between export activities and innovation, suggesting that firms
involved in export-oriented strategies are more likely to innovate. R_D stands for
research and development expenditures, which signify the firm's investment in
innovation-related activities. Firms that allocate a significant portion of their
resources to R&D are more likely to generate new ideas, develop novel products or
processes, and ultimately innovate. Therefore, it is expected that firms with higher
R&D investments exhibit a greater likelihood of engaging in innovation activities.
Finally, In(Empl) represents the natural logarithm of the firm's number of employees.
Firm size has been identified as a crucial determinant of innovation capacity. Larger
firms often possess greater financial resources, research capabilities, and economies
of scale, enabling them to invest more in innovation. Hence, it is anticipated that
firms with a larger number of employees would have a higher probability of
innovation compared to smaller firms.

The regression results confirmed the anticipated positive impact of these
explanatory variables on the probability of firm innovation, aligning with the
existing literature. The regression analysis revealed positive associations between
the coefficients of Cert, Uoln, Exp, R_D, and In(Empl), and the probability of
innovation. Additionally, the marginal effects, calculated as the variations from 0 to
1 in each respective variable, further corroborated these findings. These results
highlight the significance of these factors in facilitating the innovation process within
firms and lend support to the theoretical propositions advanced by prior scholarly
investigations. Furthermore, the regression model incorporated two sets of dummy
variables to control for country and industry characteristics. These binary variables
accounted for the distinctive attributes of the country and industry in which the firm
operates, which may exert an influence on the likelihood of engaging in innovative
activities.

Table 5 Regression

@ (2
Cred Cons -0.155* -0.160 *
(0.067) (0.067)
Age -0.001
(0.001)
Cert 0.113 0.111
(0.071) (0.070)
Uolnt 0.257 ** 0.256 **
(0.080) (0.079)
Exp 0.122 0.111
(0.074) (0.072)
Pdom Prod 0.009
(0.097)
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Pfor_prod -0.065
(0.090)
Pcust prod 0.077
(0.094)
Pdom cost 0.127
(0.097)
Pfor_cost 0.057
(0.092)
Pcust_cost -0.040
(0.098)
Subs 0.035
(0.092)
R D 0.930 *** 0.930 ***
(0.080) (0.080)
Obs_tax 0.139
(0.081)
Obs Lic 0.062
(0.062)
Obs_Corr 0.185 **
(0.070)
Obs_Cour -0.147*
(0.067)
InEmpl 0.068 ** 0.0607 **
(0.023) (0.0220)
N 3914 3914
R2 0.148 0.142

Notes: The table shows the probit regression coefficients on the sample of 2353 firms. The
labels ***, ** * indicate significance of: 1%, 5% e 10%. Also shown are the number of
observations for each regression performed and the value of the R2 index indicating the

correctness of the regression as a measure of the variance of the dependent variable
expressed by the regression.

The negative and statistically significant coefficient for the variable
Cred_Cons in the regression model holds important implications and warrants
discussion. The coefficient signifies the impact of credit constraints on the
probability of firm innovation. With a negative sign, it suggests that an increase in
credit constraints is associated with a decrease in the likelihood of successful
innovation.

This finding aligns with the theoretical expectations and empirical evidence
from previous studies, which have emphasized the inhibiting effect of credit
constraints on firms' innovative activities. When firms face difficulties in accessing
external financing or encounter limitations in obtaining credit, the capacity to invest
in research and development or pursue innovative projects becomes constrained.
Consequently, these financial constraints impede the firm's ability to innovate and
introduce new products, processes, or services. The statistical significance of the
coefficient further reinforces the credibility of this result. With a significance level
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of 10%, there is reasonable confidence in the observed relationship between credit
constraints and firm innovation.

Understanding the detrimental impact of credit constraints on firm
innovation is crucial for policymakers and financial institutions. By recognizing the
importance of providing adequate financial support and reducing barriers to credit
access, policymakers can foster innovation. Moreover, financial institutions can
design and implement strategies that address the specific credit needs of innovative
firms, thereby facilitating their ability to overcome financial constraints and drive
economic growth through innovation.

To ensure the robustness and comprehensiveness of the analysis,
supplementary robustness tests are performed to explore alternative indicators of
innovation. Firstly, a regression analysis is conducted employing various measures
of innovation. Secondly, two sample divisions will be implemented based on the
variables pertaining to the size and age of the firms encompassed in the sample.
These additional analyses aim to enhance the reliability and validity of the findings,
allowing for a more comprehensive understanding of the relationship between the
examined variables and the innovation outcomes.

While the current analysis focused on the impact of credit constraints on
overall firm innovation, it is essential to explore how these constraints might
influence specific dimensions of innovation, such as the introduction of new
products or services and the implementation of product or service line expansions.
By incorporating alternative measures of innovation into the analysis, a more
nuanced understanding of the relationship between credit constraints and various
aspects of firm innovation can be obtained. These tests enable an assessment of
whether the observed negative effect of credit constraints on overall innovation
persists when examining specific innovation outcomes. Furthermore, conducting
robustness tests allows for the identification of potential variations in the magnitude
or significance of the relationship across different dimensions of innovation.
Through these additional tests, the aim is to enhance the validity and reliability of
the findings.

Table 6 Regression for robustness tests

3 4 ®) (6) ) )]
Cred_Cons -0.113 * -0.154 * -0.255* | -0.053 | -0.323** | -0.026
(0.057) (0.061) (0.105) | (0.090) | (0.104) | (0.091)
Cert 0.082 0.068 0.167 0.063 0.092 0.119
(0.055) (0.063) (0.096) | (0.110) | (0.102) | (0.102)
Uolnt 0.391 *** 0.135 0456 ** | 0.147 | 0.345** | 0.233*
(0.071) (0.075) (0.153) | (0.098) | (0.129) | (0.105)
Exp 0.151 ** 0.097 0.150 0.159 0.231* | 0029
(0.057) (0.064) (0.104) | (0.109) | (0.107) | (0.102)
R D 0.791 *** 0.758 *** | 0.843 *** | 1.103 *** | 0.913 *** | 0.962%**
(0.054) (0.065) (0.104) | (0.135) | (0.113) | (0.117)
InEmpl 0.038 * 0.070%** 0071 | 0.238** | 0015 | 0.093 **
(0.017) (0.019) (0.049) | (0.052) | (0.032) | (0.032)
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N 3914 3914 1957 1957 1957 1957
R2 0.171 0.131 0.176 0.149 0.142 0.172
Notes: The table shows the probit regression coefficients on the sample of 3914 firms. The
labels ***, ** * indicate significance of: 1%, 5% e 10%. Also shown are the number of
observations for each regression performed and the value of the R2 index indicating the
correctness of the regression as a measure of the variance of the dependent variable
expressed by the regression.

The regression models 3 and 4 demonstrate a negative and statistically
significant coefficient for the variable Cred_Cons, thereby indicating the detrimental
influence of credit constraints on firm innovation. This aligns with the earlier
discussions, where the examination of innovation solely in terms of new product or
service introductions revealed the adverse impact of credit constraints. When firms
face financial constraints, they are often compelled to allocate limited resources to
maintaining existing product lines rather than investing in new line extensions or
innovative adaptations. This limitation can curtail the firm's capacity to respond to
evolving market demands and stifles its potential for innovation. The statistical
significance of the negative coefficients at 10% reinforces the robustness of these
relationships, indicating that credit constraints have a consistent and meaningful
influence on specific measures of innovation. These additional findings underscore
the importance of addressing financial barriers and ensuring sufficient access to
credit to promote diverse forms of innovation within firms. Additionally, in both the
models all the other explanatory variables keep their positive values as in the main
model.

To further examine the robustness of the analysis, was conducted a sample
split based on the variable InEmpl to distinguish firms of larger and smaller sizes.
This approach allows us to investigate whether the negative coefficient for
Cred_Cons remains consistent across both segments of the sample. After conducting
the sample split, was observed that in the first groups — model 5 — of firms, the
coefficient for Cred_Cons remained negative and statistically significant, while in
the second one — model 6 — is negative but not statistically significant. This finding
suggests that credit constraints have a detrimental effect on innovation regardless of
firm size. Regardless of whether a firm is larger or smaller in scale, facing constraints
in accessing credit hampers its ability to engage in innovative activities.

By examining the relationship between credit constraints and innovation in
both larger and smaller firms, a more comprehensive understanding of how financial
barriers affect different segments of the business landscape is attained. These results
provide robust evidence supporting the notion that credit constraints pose a
significant obstacle to innovation, irrespective of firm size. Even larger firms, often
presumed to have more resources and financial stability, are not immune to the
negative impact of credit constraints on their innovation capabilities. This finding
underscores the importance of addressing credit constraints for all firms, regardless
of their size, to foster a conducive environment for innovation. This robustness test
further strengthens the evidence of the inhibiting effect of credit constraints on firm
innovation, emphasizing the significance of addressing these constraints to foster
innovation-driven growth and development.
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Additionally, to ensure the robustness of the analysis, was conducted a
sample split based on the variable Age to differentiate between younger and older
firms. This approach allows to investigate whether the negative coefficient for
Cred_Cons remains consistent across both age categories. Upon conducting the
sample split, the findings revealed that in both groups of firms, the coefficient for
Cred_Cons remained negative, although if in model 7 is still statistically significant
in model 8 the coefficient is not significant at the 10% level. As model 7 is conducted
on the sample of firms above the median value, this indicates that credit constraints
have an adverse effect on innovation regardless of a firm's age. Whether a firm is
relatively young or more established, facing limitations in accessing credit hinders
its ability to engage in innovative endeavors. Also, the other variables included in
the models present a positive impact on the innovation process.

By examining the relationship between credit constraints and innovation in
older firms these results provide robust evidence supporting the hypothesis that
credit constraints pose a significant barrier to innovation. Even older, more
experienced firms, often presumed to have greater financial stability are not immune
to the negative impact of credit constraints on their innovation capabilities. This
finding underscores the importance of addressing credit constraints for all firms,
irrespective of their age, to foster an environment conducive to innovation. In
summary, based on a sample split using the variable Age, confirms that the negative
coefficient for Cred_Cons holds true for both younger and older firms. This
robustness test strengthens the evidence of the inhibiting effect of credit constraints
on firm innovation, emphasizing the significance of addressing these constraints to
foster innovation in firms of all ages.

5. CONCLUSION

In conclusion, the present study employs regression analysis to provide
empirical evidence supporting the significant role of financial constraints in exerting
a negative impact on firms' likelihood of achieving successful innovation.
Furthermore, the findings underscore the positive influence of specific factors,
including quality certification, export activities, and digitalization, on the probability
of innovation. These results align with the existing body of literature, which
emphasizes the importance of these factors in facilitating firms' engagement in
research and development (R&D) endeavors. Additionally, the analysis incorporates
considerations of geographical and sectoral factors and their influence on innovation
outcomes, yielding regression results that are consistent with prior research and its
corresponding conclusions.

Given the pivotal role of financial constraints in shaping innovation
outcomes, it is imperative for governments to implement measures that address this
issue and foster the promotion of R&D activities. Such policy initiatives hold the
potential to contribute to the enhancement of social welfare, a proposition that finds
support in the extant literature on this subject. Based on the aforementioned findings,
it can be inferred that financial constraints hinder innovation and discourage
investments in research, thereby leading to a decline in overall social welfare.
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Several policy implications follow from the evidence provided by this research,
which emphasizes the importance of financial constraints in limiting innovation at
the firm level in order to enhance innovation and the development of new ideas and
technologies, governments should adopt policies that directly address the issue of
financial constraints faced by firms.

First, governments could consider implementing policies that help firms,
especially small and start-up firms, to access finance. This could include setting up
funds or investment programs dedicated to innovation, with favorable conditions as
subsidized interest rates or extended repayment periods. In addition, the burden of
investment costs could be alleviated, and innovation efforts incentivized by
introducing specific tax incentives for firms engaged in research and development
activities. Secondly, it would be important for governments to encourage companies
and academic or research institutions to co-operate. The creation of partnerships and
knowledge-sharing networks could facilitate the sharing of resources, the transfer of
skills and the reduction of R&D costs. Governments could also encourage the
creation of industrial clusters; these encourage collaboration between firms in the
same sectors and provide access to shared infrastructure and services.

By implementing these policies, governments could help overcome the
financial constraints that limit innovation, thus promoting economic growth,
increasing business competitiveness, and improving overall social welfare.

REFERENCES

Akerlof, G. (1970). The market for lemons: Qualitative uncertainty and the market
mechanism. Quarterly Journal of Economics, 84, 488-500.

Alam, P., & Walton, K. S. (1995). Information asymmetry and valuation effects of
debt financing. Financial Review, 30(2), 289-311.

Alessandrini, P., Presbitero A. F., & Zazzaro A. (2010). Bank size or distance: what
hampers innovation adoption by SMEs? Journal of Economic Geography, 10,
845-881.

Arora, A., & Gambardella, A. (1997). Public policy towards science: picking stars
or spreading the wealth? Revue d’économie industrielle, 79(1), 63-75.

Arqué-Castells, P. (2012). How venture capitalists spur invention in Spain: Evidence
from patent trajectories. Research Policy, 41(5), 897-912.

Arqué-Castells, P., & Mohnen, P. (2015). Sunk costs, extensive R&D subsidies and
permanent inducement effects. The Journal of Industrial Economics, 63(3),
458-494.

Arrow, K. J. (1962). Economic welfare and the allocation of resources for invention.
In Readings in industrial economics (pp. 219-236). Palgrave, London.

Ayyagari, M., Demirguc-Kunt, A., & Maksimovic, V. (2007). Firm innovation in
emerging markets: The roles of governance and finance. The World Bank.

540 VOLUME 15 NUMBER 3 NOVEMBER 2023



JOURNAL OF ACADEMIC RESEARCH IN ECONOMICS

Benfratello, L., Schiantarelli F., & Sembenelli A. (2008). Banks and innovation:
Microeconometric evidence on ltalian firms. Journal of Financial Economics,
90, 197-217.

Bertoni, F., & Tykvova T. (2015). Does Governmental Venture Capital Spur
Invention and Innovation? Evidence from young European biotech companies.
Research Policy, 44(4), 925-935.

Blanchard, P., Huiban, J. P., Musolesi, A., & Sevestre, P. (2012). Where there is a
will, there is a way? Assessing the impact of obstacles to innovation. Industrial
and Corporate Change, 22(3), 679-710.

Blass, A., & Yosha, O. (2003). Financing R&D in mature companies: An empirical
analysis. Economics of Innovation and New Technology, 12(5), 425-447.

Bougheas, S., Gorg, H., & Strobl, E. (2003). Is R&D financially constrained? Theory
and evidence from Irish manufacturing. Review of Industrial Organization,
22(2), 159-174.

Brown, J. R., Martinsson, G., & Petersen, B. C. (2012). Do financing constraints
matter for R&D? European Economic Review, 56(8), 1512-1529.

Canepa, A., & Stoneman, P. (2007). Financial constraints to innovation in the UK:
evidence from CIS2 and CIS3. Oxford Economic Papers, 60(4), 711-730.

Chan, L. K., Lakonishok, J., & Sougiannis, T. (2001). The stock market valuation of
research and development expenditures. The Journal of Finance, 56(6), 2431-
2456.

Cucculelli, M., & Bettinelli, C. (2016). Corporate governance in family firms,
learning and reaction to recession: Evidence from Italy. Futures, 75, 92-103.

Czarnitzki, D., & Hottenrott, H. (2011). R&D investment and financing constraints
of small and medium-sized firms. Small Business Economics, 36(1), 65-83.

D’Este, P., lammarino, S., Savona, M., & von Tunzelmann, N. (2012). What
hampers innovation? Revealed barriers versus deterring barriers. Research
Policy, 41(2), 482-488.

Efthyvoulou, G., & Vahter, P. (2015). Financial constraints, innovation performance
and sectoral disaggregation. The Manchester School, 84(2), 125-158.

Fazzari, S. M., Hubbard, R. G., & Petersen, B. C. (1988). Financing Constraints and
Corporate Investment. Brookings Papers on Economic Activity, 19(1), 141-206.

Frank, R. H. (2010). Microeconomia, quinta edizione. McGraw-Hill. Milano.

Galia, F., & Pekovic, S. (2008). From Quality to Innovation: Evidence from two
French Employer Surveys. Cahiers du CEREN, 23.

Garcia-Quevedo, J., Segarra-Blasco, A., & Teruel, M. (2018). Financial constraints
and the failure of innovation projects. Technological Forecasting and Social
Change, 127, 127-140.

Garcia-Vega, M., & Lopez, A. (2010). Determinants of abandoning innovative
activities: evidence from Spanish Firms. Cuadernos de Economia y Direccion
de la Empresa, 13(45), 69-91.

VOLUME 15 NUMBER 3 NOVEMBER 2023 541



JOURNAL OF ACADEMIC RESEARCH IN ECONOMICS

Goel, R. K., & Ram, R. (2001). Irreversibility of R&D investment and the adverse
effect of uncertainty: Evidence from the OECD countries. Economics Letters,
71(2), 287-291.

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.

Hall, B. H. (2002). The financing of research and development. Oxford Review of
Economic Policy, 18(1), 35-51.

Hall, B. H., & Lerner, J. (2010). The financing of R&D and innovation. Handbook
of the Economics of Innovation, 1, 609-639.

Hall, B. H., & Oriani, R. (2006). Does the market value R&D investment by
European firms? Evidence from a panel of manufacturing firms in France,
Germany, and Italy. International Journal of Industrial Organization, 24(5),
971-993.

Harhoff, D. (2000). Are there financing constraints for R&D and investment in
German manufacturing firms? In The economics and econometrics of
innovation (pp. 399-434). Springer, Boston, MA.

Himmelberg, C. P., & Petersen, B. C. (1994). R & D and internal finance: A panel

study of small firms in high-tech industries. The Review of Economics and
Statistics, 38-51.

Hoewer, D., Schmidt, T., & Sofka, W. (2011). An Information Economics
Perspective on Main Bank Relationships and Firm R&D. ZEW-Centre for
European Economic Research Discussion Paper, (11-055).

Holzl, W., & Janger, J. (2014). Distance to the frontier and the perception of
innovation barriers across European countries. Research Policy, 43(4), 707-725.

Hottenrott, H., & Peters, B. (2012). Innovative capability and financing constraints
for innovation: more money, more innovation? Review of Economics and
Statistics, 94(4), 1126-1142.

Hottenrott, H., Lopes-Bento, C., & Veugelers, R. (2017). Direct and cross scheme
effects in a research and development subsidy program. Research Policy, 46(6),
1118-1132.

lansiti, M. (2000). How the incumbent can win: managing technological transitions
in the semiconductor industry. Management Science, 46(2), 169-185.

Kaplan, S. N., & Zingales, L. (2000). Investment-cash flow sensitivities are not valid
measures of financing constraints. The Quarterly Journal of Economics, 115(2),
707-712.

Lee, N., Sameen, H., & Cowling, M. (2015). Access to finance for innovative SMEs
since the financial crisis. Research policy, 44(2), 370-380.

Levine, R. (2005). Finance and growth: theory and evidence. Handbook of economic
growth, 1, 865-934.

Malerba, F. (2000). Economia dell’innovazione. Carrocci editore. Roma.

542 VOLUME 15 NUMBER 3 NOVEMBER 2023



JOURNAL OF ACADEMIC RESEARCH IN ECONOMICS

Mancusi, M. L., & Vezzulli, A. (2014). R&D and credit rationing in SMEs.
Economic Inquiry, 52(3), 1153-1172.

Mansfield, E., Schwartz, M., & Wagner, S. (1981). Imitation costs and patents: an
empirical study. The Economic Journal, 91(364), 907-918.

Mateut, S. (2018). Subsidies, financial constraints and firm innovative activities in
emerging economies. Small Business Economics, 50(1), 131-162.

Mazzoli, M., & Timpano, F. (2009). Sviluppo, innovazione e mercati finanziari.
Rubbettino Editore. Soveria Mannelli (CZ).

Mazzucato, M. (2013). Financing innovation: creative destruction vs. destructive
creation. Industrial and Corporate Change, 22(4), 851-867.

Mina, A., Lahr, H., & Hughes, A. (2013). The demand and supply of external finance
for innovative firms. Industrial and Corporate Change, 22(4), 869-901.

Modigliani, F., & Miller, M. H. (1958). The Cost of Capital, Corporation Finance
and the Theory of Investment. The American Economic Review, 48(3), 261-297.

Mohnen, P., Palm, F. C., Van Der Loeff, S. S., & Tiwari, A. (2008). Financial
constraints and other obstacles: are they a threat to innovation activity? De
Economist, 156(2), 201-214.

Mulkay, B., Hall, B. H., & Mairesse, J. (2001). Firm level investment and R&D in
France and the United States: A comparison. In Investing today for the world
of tomorrow (pp. 229-273). Springer, Berlin, Heidelberg.

Nelson, R. R. (1959). The simple economics of basic scientific research. Journal of
Political Economy, 67(3), 297-306.

Nordhaus, W. D. (1969). Invention, growth and welfare, MIT Press, Cambridge
(MA).

OECD (2015). Frascati Manual 2015: Guidelines for Collecting and Reporting Data
on Research and Experimental Development, The Measurement of Scientific,
Technological and Innovation Activities, OECD Publishing, Paris.

OECD/Eurostat (2018). Oslo Manual 2018: Guidelines for Collecting, Reporting
and Using Data on Innovation, 4th Edition, The Measurement of Scientific,
Technological and Innovation Activities, OECD Publishing, Paris/Eurostat,
Luxembourg.

Oriani, R. (2004). Innovazione tecnologica, valore economico e mercati finanziari.
Un’analisi basata sulla teoria delle opzioni reali. 1| Mulino.

Pellegrino, G., & Savona, M. (2017). No money, no honey? Financial versus
knowledge and demand constraints on innovation. Research Policy, 46(2), 510-
521.

Romer, P. M. (1986). Increasing returns and long-run growth. Journal of Political
Economy, 94(5), 1002-1037.

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.

VOLUME 15 NUMBER 3 NOVEMBER 2023 543



JOURNAL OF ACADEMIC RESEARCH IN ECONOMICS

Schneider, C., & Veugelers, R. (2010). On young highly innovative companies: why
they matter and how (not) to policy support them. Industrial and Corporate
Change, 19(4), 969-1007.

Scherer, F. M. (1991). Economia industriale. Unicopli, Milano.

Schneider, C., & Veugelers, R. (2010). On young highly innovative companies: why
they matter and how (not) to policy support them. Industrial and Corporate
Change, 19(4), 969-1007.

Schumpeter, J. A. (1934). The Theory of Economic Development, Harvard
University Press, Cambridge (MA).

Stock, J. H., & Watson, M. W. (2005). Introduzione all'econometria. Pearson Italia
Spa.

Suérez, F. F., & Utterback, J. M. (1995). Dominant designs and the survival of firms.
Strategic Management Journal, 16(6), 415-430.

Tiwari, A. K., Mohnen, P., Palm, F. C., & van der Loeff, S. S. (2008). Financial
constraint and R&D investment: Evidence from CIS. In Determinants of
Innovative Behaviour (pp. 217-242). Palgrave Macmillan, London.

Ughetto, E. (2008). Does internal finance matter for R&D? New evidence from a
panel of Italian firms. Cambridge Journal of Economics, 32(6), 907-925.

World Bank (2013). Enterprise Surveys, Business Environment and Enterprise
Performance Surveys (BEEPS). Retrieved from
http://www.enterprisesurveys.org.

544 VOLUME 15 NUMBER 3 NOVEMBER 2023





