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Abstract

The availability of financial resources is of crucial importance for an enterprise. The enterprise can utilize
these resources to introduce innovations that enhance its growth and competitiveness. The paper is dedi-
cated to studying the relationship between the innovation activities of the enterprises and their demand for
external financial resources. The considered innovation activities include introducing product innovation
or process innovation and conducting research and development (R&D) activities. The analysis bases
on data from the World Bank enterprise survey conducted for Russian enterprises. The authors define
the enterprises that have a demand for external financial resources and utilize a quasi-binomial model to
study the relationship. The results demonstrate that the relationship between the necessity for external
funding and innovation outputs depends on the type of innovation output. This relationship differs by
the enterprise size and industry type, as well. Nevertheless, enterprises that seek external funding tend
to conduct fewer R&D activities. The importance of the current research stems from the fact that main-
stream literature has concentrated on studying the relationship between innovation activities and financial
constraints. In contrast, the relationship between these activities and the demand of the enterprise for
additional financial resources is still unclear.
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Annomayus

DUHAHCOBBIE PECYPChI UTPAIOT PELIAIOLLYIO POJIb B Pa3BUTHH MPEAIPUSATHIA 1 JocTokeHnu pocta. [Ipen-
HPUSATHS UCTIONB3YIOT 3TH PECYPChI JUIsl BHEAPEHNS HHHOBALNI, KOTOPBIE YCKOPSAT UX POCT M KOHKYPEH-
TOCIIOCOOHOCTh. CTaThs MOCBAIICHA U3YUCHUIO B3aUMOCBSA3H HHHOBALMOHHON JICATEIBHOCTH TIPE/IIIPH-
SITUH ¥ UX TOTPEOHOCTH BO BHEIIHUX (DMHAHCOBBIX pecypcax. PaccmarpuBaemble BU/bI HHHOBAIMOHHOM
JICATEIBHOCTH BKJIIOYAIOT BHEIPEHHUE MPOAYKTOBBIX M IPOLECCHBIX HHHOBALMIA, a TaKKe NPOBEACHHE
uccnenoBanuii u pazpadorox (HUOKP). [TpuBeneHHbli aHaIN3 OCHOBAaH Ha JaHHBIX OIPOCA POCCUHCKUX
MIPEANPUSTHH, TPOBEAEHHBIM BeceMupHuM GaHKOM. ABTOPBI BBLACISIOT NPEANPUATHS, KOTOPbIE UMEIOT
MOTPEOHOCTh BO BHEIIHUX (DHHAHCOBBIX PECYPCax, U MCHOJB3YIOT KBa3HOMHOMHUAIBHYIO PErpecCHOH-
HYI0 MOJIEJIb JUIs M3YYCHHs JaHHOW B3aMMOCBSI3H. Pe3yibraThl MOKa3bIBAIOT, YTO B3aHMOCBSI3b MEKIY
HEOOXOAMMOCTBIO MOJIyYCHHS! BHELIHEr0 (PMHAHCHPOBAHHS U Pe3y/lbTaTaMi HHHOBALMOHHOW JesATelb-
HOCTH 3aBHCHT OT THIIA Pealu3yeMbIX HHHOBaLUH. bosee Toro, HaONONAIOTCS pa3IHyus B 3aBUCUMOCTH
OT pasMepa M OTpaciu mpeanpusitis. TeM He MeHee HPEMNPUATHs, Y KOTOPBIX €CTh MOTPEOHOCTH BO
BHEIIHEM (PMHAHCUPOBAHUH, KAaK MPABHUJIO, MEHbIIE MIPOBOJAT UCCIEAOBAHUN U pa3paboTok. BaxxHocTh
TEKYILEro Mccie/oBaHus 00yCIIOBICHA TEM, YTO OCHOBHAs SKOHOMHYECKas JIMTeparypa B 3Toi cdepe
COCPE/IOTOYCHA HA M3YYECHUM B3aHMOCBSI3M MEX/y MHHOBALMOHHOM JCATEIBHOCTHIO M (PUHAHCOBBIMHU
orpanuyeHnsiMu. OTHAKO CBSA3b MEXK/1y HHHOBALMOHHOIT IESTEILHOCTBIO M HOTPEOHOCTBIO PEIPUSATHS
B JIONOJIHUTEIIHBIX (DHHAHCOBBIX PECypcax 10 CUX MOp He Oblia yCTaHOBJICHA.

Kniouesvie cnosa
BHCIITHEE Q)MHchupOBaHne, HWHHOBAalMOHHAA ACATCIbHOCTD, IIPOAYKTOBbIC HHHOBALMH, ITPOLICCCHBIC UH-
HOBAIlWH, UCCJICIOBAHUSA U pa3pa60ﬂ<n, poccnﬁcxne NpeAnpUATUSA

Jna yumuposanus
Maapyg Anu @eiican, Kopabnesa O. H. HyHO 111 HHHOBALIMOHHBIM TIPEANPUATHAM O0JibIe pUHAHCH-
posanus? MccnenoBanne poccuiicKux npenpusatuii / Mup sxoHoMuku u ynpasnenus. 2023. T. 23, Ne 3.
C. 49-60. DOI 10.25205/2542-0429-2023-23-3-49-60

Introduction

Developing innovative products and new business processes have a positive effect
on the company competitiveness and growth. Therefore, enterprises conduct many in-
novation activities that can result in innovations for the company or the market [1; 2].
However, conducting such activities requires financial resources that may not be avail-
able from the internal resources of the enterprise. Therefore, enterprises seek external
financial resources that include credits from different financial institutions and the sale
of new equity [3; 4].

Many factors can hinder the access of innovative enterprises to external financial
resources. These factors relate to the high risk of innovation activities. Risks arise from
the inherent high uncertainty of different types of innovation activities, in particular
R&D, and from other market factors that can affect the demand for the new product [5].
Other factors relate to the nature of the output of innovation activities. Most of these
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outputs are intangible and cannot be used as collateral for credits [6]. Besides, investors
may hesitate to invest their resources in projects that are unclear to them. Innovative en-
terprises tend not to uncover details regarding their new developments in order to avoid
appropriability issues. This behavior creates information asymmetry between innova-
tors and the investors when the latter hesitate to invest their resources in such projects
[7; 8]. Nevertheless, innovation projects and R&D activities need high sunk resources
while companies start to obtain a return on these investments after a time lag [9].

Different theories attempt to explain the choice of the enterprise between equity or
credit finance. The first attempt was the Modigliani—Miller theorem that proposes that
in a perfect market, there is no difference between the external financial resources for
the company value [10]. However, new theories suggest more realistic explanations.
Pecking order theory suggests that enterprises follow a particular hierarchy in choosing
financial resources. First, enterprises choose to use their internal resources. Then, they
prefer to use debts on equity due to the asymmetric information [11]. Nevertheless, the
trade-off theory postulates that the companies choose between debt and equity depend-
ing on the cost of each of them. Managers compare the costs and benefits and choose
their external financial resources [12].

Numerous studies have been dedicated to the issue of enterprise access to external
financial resources. Nevertheless, most of these works concentrate on evaluating the in-
fluence of financial restrictions on the innovation activity of the company. Several papers
have studied the sensitivity of R&D expenditure to cash flow [13—15]. This methodolo-
gy has been criticized for ignoring the existence of external financial resources and the
tendency to smooth R&D spending in enterprises [16; 17]. Further studies have utilized
experimental methods by asking the enterprises what they would do if they received the
additional amount of funds. One inquires, would they use it to finance their innovation
projects or do they give dividends. The diffusion of innovation surveys has enabled the
scholars to link the issue of external financial resources directly to innovation activities
and take into consideration different innovation activities and not R&D only [18].

The mainstream literature concentrates on financial constraints and capital struc-
ture [19]. A few papers are dedicated to studying the demand and supply of external
financial resources in innovative enterprises. However, the results of these studies are
uneven. Mina et al. [20] have found that the intensity of R&D and innovation outputs
do not affect the probability of applying for credit. Furthermore, while R&D intensity
has an adverse effect on the probability of obtaining credit, innovation outputs signifi-
cantly positively affect it. However, the results of Mina et al. [20] do not comply with
the results of Freel [21] and Lee et al. [22], who have found a higher probability for the
rejection of the credit applications of innovative enterprises. Lee & Brown [23] have
found that innovative firms are less likely to apply for bank credits, mainly if these
firms are located in peripheral areas. The applications of these firms are less likely to be
approved as well. Cowling et al. [24] have observed that high-tech firms are riskier for
banks than conventional firms, with a slight difference in the probability of loan default.
Furthermore, the crisis in bank financing creates a shortage in financing that has an ad-
verse effect on innovation activities. One should note that innovative enterprises require
more collateral to obtain credit than other enterprises [25; 26].

In the Russian Federation many strategies have been developed to achieve inno-
vative development and stimulate the innovation activity of Russian enterprises [27;
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28]. Thus, the studying of Russian market and enterprises is of particular importance.
By exploiting the dataset of the World Bank Russian enterprises survey that was con-
ducted in 2019, the paper attempted to respond to the following questions: what was
the relationship between introducing product and process innovation and the need for
external financial resources in the company and what was the relationship between the
enterprise decision to spend on R&D internally or externally and the need of external
financial resources in the enterprise. The primary advantages of the research in com-
parison to the few similar works are several. The paper studies the mentioned questions
using a sample of SMEs and significant companies, while other papers have studied this
question for SMEs in particular. Furthermore, the need for external financial resources
in an enterprise has been defined by applying for credit. However, the paper provides a
broader definition. Enterprises that have not applied for a credit for a reason rather than
having sufficient funds are considered enterprises that need external financial resources.
Regarding that the sample is a representative sample of enterprises of the Russian Fed-
eration, the research results are of substantial importance for comprehending the rela-
tionship between innovation activities and the necessity of external financial resources
in the Russian Federation.

Materials and Methods

The paper is dedicated to studying the role of innovation outputs and the decision
of enterprises to spend on R&D in creating a need for external financial resources in
enterprises. The considered innovation outputs introduce product innovation or process
innovation in the last three years, while the decision of the enterprise to spend funds
on R&D has been explicitly considered for the last year due to the available data. The
analysis is based on the World Bank data of the Russian enterprise survey conducted in
2019 ' [26]. The survey covers 1,323 enterprises and uses a stratified sampling method
by sector, region, and size of the enterprises. The survey structure includes many parts
concerning different aspects of enterprises management, such as finance, competition,
innovation activities, and others.

The covered enterprises are asked to answer a question of whether the enterprise
has applied for a new loan or credit line or not. Later the enterprises are asked concern-
ing the primary reason for not applying for a loan or lines of credits. An enterprise is
considered to be seeking external funding in two cases. First, it is the case when the
enterprise has applied for a loan. Second, if the enterprise has not applied for a loan for
other reasons rather than that it has sufficient capital.

In order to understand the role of innovation outputs and R&D spending in creating
a demand for external funding, a bivariate probit model has been used regarding that
the independent variable takes only two values; 1 — if the enterprise has a demand for
external funding and 0 — otherwise. However, applying a probit regression will create
the overdispersion issue. To cope with this issue, a quasi-binomial probit model has
been applied.

!'World Bank (2019) Russian Federation — Enterprise Survey (ES) 2019. URL: https:/www.
enterprisesurveys.org/portal/login.aspx
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The dependent variables are a binary variable for Research and Development
(R&D) that takes 1 if the company spends on R&D internally or externally. Other bina-
ry variables related to innovation outputs are a variable for product innovation that takes
1 if the enterprise has introduced a product innovation in the last three years and takes
0 otherwise and a variable for process innovation that takes 1 if the enterprise has intro-
duced a process innovation in the last three years and takes 0 otherwise. Control vari-
ables include the enterprise size and age. Other controls variables include the existence
of a credit line obtained before, using overdrafts and a binary variable if the enterprise is
a part of a financial group. The regression has been applied for all enterprises and sep-
arately for each of the large enterprises, SMEs, manufacturing enterprises, and service
enterprises. Table 1 presents the descriptive statistics of the used variables.

Table 1
Descriptive statistics of the independent variables
Tabnuya 1
OnucaresibHasi CTATHCTHKA HE3aBHCHMBIX NepeMeHHBIX
Variable Type Average Standard deviation
Size Order 0.29 0.45
Large
SMEs 0.71 0.45
Age Order
1-5 years 0.21 0.40
6-10 years 0.22 0.41
>10 years 0.57 0.49
Industry type Order
Services 0.33 0.47
Manufacturing 0.67 0.47
Product innovation Dummy 0.14 0.35
Process innovation Dummy 0.10 0.30
R&D Dummy 0.18 0.38
Overdraft Dummy 0.28 0.45
Credit line Dummy 0.30 0.46
Part of financial group Dummy 0.19 0.39

Source: Compiled by the authors.

Results

Five regression equations have been conducted in order to study the relationship
between the need for external funding and innovation outputs (products and process)
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and conducting R&D. The first quasi-binomial regression is conducted on a dataset of
all covered enterprises. The other regressions are conducted on enterprises by size (large
enterprises and SMEs) and industry type (manufacturing and services). Table 2 demon-
strates the results of all regression equations.

Introducing innovative products and processes is significantly correlated with the
need for external funding. However, the correlation with introducing product innovation
is more significant than with introducing process innovation. Nevertheless, the correla-
tion with product innovation is negative, while the correlation with process innovation is
positive. A significant negative relationship can be observed between the need for fund-
ing and the company’s decision to conduct R&D. The coefficient of this relationship
(-0.61) is more significant than that for introducing product innovation (-0.42). Regard-
ing other control variables, young enterprises require external funding more than other
enterprises. The correlation between seeking funding and overdrafts is negative, while
the relationship is positive with using credit lines and the membership in a finance group.

Equations 2 and 3 depict the regression result by the industry type. There is no sig-
nificant effect of introducing process innovation on the need for external funding. Fur-
thermore, the relationship between seeking funding and introducing product innovation
is valid for manufacturing enterprises in particular. Conducting R&D has a significant
negative correlation with the need for funding for both manufacturing and service enter-
prises. Nonetheless, the magnitude of this correlation is larger for manufacturing com-
panies than for service companies. Using overdrafts and credit lines is more relevant for
manufacturing enterprises with the same sign of correlation as for all enterprises, while
membership in a finance group is relevant for service enterprises in particular.

Table 3
Signification and significance of the correlations between
the dependent variable and the primary independent variables

Tabruya 3

3HaveHNne M 3HAYUMOCTh KOpPPpeJIsiMil MexK1y 3aBHCHMOH NepeMeHHOI
H OCHOBHBIMH He3aBHCHMbBIMH IepeMEeHHbIMHU

en tef[ﬂises Manufacturing | Services entI;?;%‘?ses SMEs
Product innovation - - / / —
Process innovation + / / +++ /
R&D - — - — —

Note*: (-): negative significant relationship, (/): no significant relationship; (+):
positive significant relationship. Source: Compiled by the authors.

Regarding the results for enterprises by size, the correlation with product inno-
vation is significant only for SMEs, while the correlation with process innovation is
significant only for large enterprises. The coefficient for the relationship between the
need for funding and process innovation is more significant (0.25) than that for all en-
terprises (1.37). Conducting R&D is negatively correlated with seeking funding for all
other categories. While overdraft is negatively correlated with the dependent variable
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for SMEs, the correlation is positive for large enterprises. The existence of a credit line
is positively correlated with the need for funding as in all other categories. While the
relationship between the membership in a financial group and the need for external
funding is significant and positive for SMEs, this relationship is not significant for large
enterprises. Table 3 concludes the significance and the sign of the relationships between
the dependent variable and the variables for innovation outputs and R&D spending.

Discussion

The results of implemented regression equations demonstrate a relationship be-
tween the need for external resources and R&D and innovation outputs. Nevertheless,
breaking down the sample into two categories by size (SMEs and large) and two other
categories by industry type (manufacturing and services) provides uneven results.

The relationship between seeking external financial resources and the enterprise
decision to conduct R&D is negative and significant for all categories. It can be ex-
plained by the need for significant financial resources for the research. Therefore, en-
terprises needing loans or credits tend not to conduct R&D activities. This correlation
has the most significant magnitude for large enterprises. Furthermore, this correlation is
more significant for manufacturing enterprises than for service enterprises.

A significant negative relationship has been observed regarding the innovation
outputs between introducing product innovation in the last three years and the need
for external funding. This relationship is relevant for SMEs and manufacturing enter-
prises in particular. It can be explained by the fact that the successful introduction of
product innovation can have a positive effect on the financial situation of the enterprise
by increasing its profitability. This effect is more significant for SMEs than for large
enterprises. Despite the significant positive correlation between needing funding and
introducing process innovation, this relationship is relevant for large enterprises. These
enterprises can appeal to do process innovation that costs fewer resources than product
innovations and can have positive results on the enterprise financial situation.

Considering control variables, young enterprises are in more need of external fund-
ing. Using overdrafts is a choice for enterprises than seeking other external financial
resources. However, this choice seems to be insufficient for large enterprises that use
overdrafts and are still in need of external funding. Enterprises that are part of a finan-
cial group need external funding, and its membership does not let them avoid seeking
external funding.

The research results do not coincide with the results of a few papers that consider
the relationship between seeking funding and both innovation outputs and R&D spend-
ing. Other papers have suggested that there is no significant relationship between the
intensity of R&D spending, introducing innovations, and the enterprise demand for ex-
ternal funding [19]. Other works found that innovative enterprises are less encouraged
to apply for credits, particularly enterprises in peripheral regions [16]. However, the
data utilized in the paper provides a broader definition of the need for financial resourc-
es. Enterprises may need external funding and do not apply for credits. The significant
negative correlation between introducing product innovation and the need for funding
can mean that innovative enterprises that have introduced new products do not apply
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for credits because they do not seek external funding — not due to their hesitation or
discouragement. This conclusion is relevant for manufacturing enterprises and SMEs
in particular.

Conclusion

The primary research goal is to study the relationship between needing external
financial resources and innovation outputs and the enterprise decision to conduct R&D.
This issue is of great importance regarding mainstream literature concentrating on the
relationship between financial constraints and innovation activities. While some other
contributions have studied the relationship between the enterprise demand on financial
resources and their innovation outputs, the demand has been defined by applying on
credits. However, many enterprises can require external funding and do not apply for
credits due to different reasons. Therefore, the paper provides a broader definition of the
need for external funding.

Table 4
Description of the utilized variables
Tabruya 4
OnucaHue HCNOJb3YEeMbIX MepeMeHHbIX
Variable Description
Dependent variable Dummy variable that takes 1 if the enterprise needs

External funding need | external funding and 0 otherwise.
Independent variables | Dummy variable that takes 1 for large enterprises and 0 for
Size SMEs.

Age Dummy variable that takes 1 for one of the following
categories (1-5 years, 610 years, more than 10 years)

Manufacturing Dummy variable that takes 1 for manufacturing enterprises
and 0 for service enterprises.

Product innovation Dummy variable takes the value 1 if the enterprise

introduced a product innovation in the last three years and
the value 0 otherwise

Process innovation Dummy variable takes the value 1 if the enterprise
introduced a process innovation in the last three years and
the value 0 otherwise

R&D Dummy variable takes the value 1 if the enterprise spent
on R&D in the last fiscal year internally or externally and
the value 0 otherwise

Overdraft Dummy variable takes the value 1 if the enterprise has an
overdraft facility and takes the value 0 otherwise
Credit line Dummy variable takes the value 1 if the enterprise has a

credit line or more and takes 0 otherwise
Part of financial group | Dummy variable takes the value 1 if the enterprise is a part
of the multi-establishment firm and takes 0 otherwise

Source: Compiled by the authors.
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Using a quasi-binomial model shows a significant correlation between needing ex-
ternal funding and both kinds of innovation outputs (product innovation and process
innovation). While the correlation with product innovation is negative, the relationship
with process innovation is positive. Breaking down the sample by size and by industry
type provides a clearer view. Manufacturing enterprises and SMEs that have introduced
product innovation in the last three years do not need external financial resources. This
result confirms the importance of introducing product innovation in SMEs for their fi-
nancial situation. Nevertheless, the results show that large companies tend to introduce
process innovation when they require external funding. It can be due to the absence of
significant resources that they need to introduce product innovation. Introducing process
innovation can be a choice to positively influence the significant enterprise financial
situation when they require external funding. The well-known negative relationship be-
tween external and the enterprise decision to conduct R&D activities has been observed.

The results mentioned above can be of great importance for policymakers. While
some other papers confirm that innovative enterprises are less encouraged to apply for
credits, the research results confirm that they may not need external funding. Therefore,
it is crucial to support developing product innovations in SMEs due to their influence
on their financial situation. External financial resources are vital for large enterprises,
while these enterprises are still in need of funding even when they use overdrafts. The
primary limitation of the research is that it does not define a causal relationship but just
correlations between the considered variables. The availability of panel data can help
overcome such limitations.
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