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FINANCIAL AND CREDIT MECHANISMS FOR
SUPPORTING INNOVATION-ORIENTED
ENTERPRISES: THE ROLE OF FINANCIAL
INSTRUMENTS

ABSTRACT

Innovation-oriented industries are currently the key drivers of economic growth. The
effectiveness of their development largely relies on the availability and structure of fi-
nancial and credit support mechanisms within a country, as well as on the level of de-
velopment of digital market infrastructure. This study aims to assess the impact of fi-
nancial and credit mechanisms on innovation-oriented enterprises through the analysis
of key financial and credit instruments using economic and mathematical modeling. The
research employs correlation and regression analyses as well as ANOVA testing. The
results of the correlation analysis indicate that firms’ adoption of innovations demon-
strates only a weak dependence on financial and credit instruments. In contrast, high-
tech exports and the number of researchers engaged in R&D demonstrate a stronger
relationship with access to financial resources, investment activity, and the functioning
of digital market infrastructure. Regression analysis reveals that the combined effect of
grants, bank lending, and investment activity significantly enhances companies' capacity
to develop high-tech exports. What is more, this integrated financial and credit mecha-
nism contributes to human capital formation in the field of research and development.
The study also shows that different financial and credit mechanisms influence innovation
indicators in distinct ways. In particular, domestic funding sources and government sup-
port stimulate innovation adoption, whereas bank lending and investment activity pri-
marily promote high-tech exports and growth in the number of R&D researchers. Over-
all, the examined mechanisms explain 22% of the variation in high-tech exports and
40% of the variation in the number of researchers in R&D. The findings provide a foun-
dation for designing financial and credit policies aimed at stimulating innovation activity,
expanding high-tech exports, and strengthening research capacity.

Keywords: financial and credit instrument, innovation, industrial R&D, international
trade, digital market infrastructure, technical cooperation grants, lending interest rate,
domestic credit, gross fixed capital

JEL Classification: G21, E22, 032, 031

INTRODUCTION

The development of both internal and external innovations creates the prerequisites for
stabilizing the national economy and ultimately leads to a substantial increase in its
overall efficiency (Shaturaev, 2022; Sytnyk et al., 2022). Accordingly, it is crucial that
innovation-oriented firms remain within the domestic economy and sustain their devel-
opment dynamics, rather than relocating abroad (Buchniev et al., 2023; Davydenko &
Suvorova, 2024). Achieving this obviously requires adequate access to financial re-
sources and establishing effective financial and credit support mechanisms (Xue &
Zhang, 2022; Ogbeide & Obadeyi, 2023).

However, in practice, investment firms are often reluctant to finance innovative projects
at earlier stages of development. At the same time, banks are typically not willing to
provide loans for early-stage or high-risk innovation projects. Against this backdrop, the
state plays a crucial role in shaping and supporting financial and credit mechanisms, as
it not only defines strategic development priorities but also provides direct resource
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support (Borysenko, 2022). At the same time, public support may be limited, particularly under conditions of economic
instability. Therefore, the integration of state, banking, as well as private financial and credit mechanisms, becomes espe-
cially important. Their combined effect can compensate for the limitations of individual financing sources and ensure more
stable support for innovation activity (Mironova et al., 2022).

However, not all indicators of innovation activity respond uniformly to different financial and credit mechanisms. Moreover,
the combined effect of public, banking, and private financing instruments remains insufficiently explored. This gap under-
scores the need to evaluate a comprehensive innovation financing mechanism that incorporates public grants alongside
private and banking support tools. With that in mind, the present study advances the hypothesis that the impact of such
an integrated financial and credit mechanism on the performance of innovation-oriented industries is predominantly posi-
tive. The paper proposes a novel approach to identifying the effects of financial and credit mechanisms on the development
of innovative industries. Hence, it can enable the simultaneous assessment of both individual and joint impacts of financial
instruments.

LITERATURE REVIEW

Modern scholarly literature examines a wide range of financial and credit mechanisms designed to support innovation-
oriented industries. These mechanisms include both traditional instruments, such as bank loans and grants (Santos et al.,
2024; Romero Alvarez et al., 2025). In addition, they comprise contemporary tools, including digital financial instruments,
asset tokenization, and innovative platforms for attracting private investment (Romero-Castro et al., 2022; Sharafan et al.,
2025). Several studies emphasize the advantages of combining conventional financial instruments with modern mecha-
nisms; for example, Zhao (2024) highlights the role of digital credit in promoting enterprise innovation. While these ap-
proaches are largely valid, many existing studies devote insufficient attention to the quantitative assessment of synergies
arising from the interaction of different financial and credit mechanisms.

For example, Arnone et al. (2024) examined the relationship between bank lending and private-sector—supported financing
and technological innovation, identifying a positive effect on infrastructure development. Next, Wen and Sun (2025)
demonstrated that firms' access to credit is strongly influenced by the effectiveness of cooperation between manufacturing
enterprises and the financial sector. Further, similar conclusions are drawn by Yang et al. (2024), who note that both
market-oriented and policy-oriented financial support significantly contribute to technological innovation. From a different
perspective, Hu et al. (2025) assess the indirect impact of trade credit on innovation development, while Xiang and Zhao
(2025) extend this line of research by analyzing how industrial internet platforms transform firms' access to trade lending.
At the same time, the assumption that credit exerts a uniformly positive effect across all firms may be questioned, as some
studies fail to account for differences in firms' financial constraints.

Overall, the reviewed literature suggests that financial and credit mechanisms alone only partially stimulate innovation
activity. Their effectiveness depends substantially on the adoption of modern financial approaches and on the interaction
among enterprises, the financial sector, and the state. This is supported by Karami (2025), who emphasizes that digitali-
zation enhances innovation outcomes only when firms possess sufficient innovative capabilities and operate within a fa-
vorable institutional environment. In this light, Xiang et al. (2022) outline the role of state subsidies in intensifying firms’
innovation activity through both debt and equity financing. Consequently, although individual financial and credit mecha-
nisms contribute to the development of innovation-oriented industries, the greatest impact is achieved through a compre-
hensive support mechanism. However, existing studies do not adequately compare the effectiveness of individual compo-
nents within such an integrated framework, indicating the need for further empirical investigation.

Empirical evidence suggests that the effectiveness of financial and credit mechanisms largely determines the level of
companies’ innovation activity (Wang et al., 2022; Lu et al., 2024). In fact, innovation performance is commonly assessed
using indicators such as the number of firms introducing new products and processes, the volume of high-tech exports,
and the number of researchers engaged in R&D activities (Lee & Kwon, 2023; Navarro Zapata et al., 2024). A high share
of R&D-related indicators reflects a country's strong dependence on knowledge creation as a foundation for future eco-
nomic prosperity (Yuldashev et al., 2022; StatRanker, 2025).

Despite broad agreement in the literature regarding the potential benefits of comprehensive financing mechanisms, there
remains a lack of empirical research assessing their actual impact. In particular, the effects of grants, bank lending, and
private financial and credit instruments on innovation-oriented firms engaged in product and process innovation, R&D
investment, and high-tech exports are currently insufficiently explored. Given the above, this study addresses this gap by
evaluating the impact of these mechanisms using economic and mathematical modeling.
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AIMS AND OBJECTIVES

This study aims to assess the impact of financial and credit mechanisms on innovation-oriented enterprises through the
analysis of key financial and credit instruments using economic and mathematical modeling. To achieve this objective, the
study addresses the following tasks:

1.  To conduct a correlation analysis of innovation indicators and financial and credit variables in order to identify linear
relationships.

2. To perform a regression analysis assessing the combined impact of financial and credit instruments on various
dimensions of firms’ innovation activity.

3. To formulate conclusions and practical recommendations based on the empirical results obtained.

METHODS

Research procedure

The research procedure comprises three successive stages (Figure 2). The proposed approach enables a systematic pro-
gression from the identification of key variables to the assessment of the nature and strength of their interactions. The
empirical basis of the study consists of aggregated statistical data obtained from international organizations, reflecting key
financial, credit, and innovation indicators.

Preparatory stage Main stage Final stage

= Collection of data for
analysis from open
sources, validation and
verification of data

= Performing calculations

= Formation of result

tables

= Formation of a research
hypothesis

= Selection of research
approach and ethods

= Formation of a sample of
indicators and countries

= Economic interpretation
of the obtained
calculation results

= Preparing conclusions

and recommendations

Figure 2. Research procedure.

Sampling

This study is based on country-level panel data, rather than firm-level microdata, covering countries worldwide for the
period from 2004 to 2024 and includes 4515 observations. The empirical analysis covers a sample of countries for which
comparable macroeconomic and sectoral indicators are available. Innovation-oriented firms are not analysed individually,
but are represented indirectly through aggregated indicators reflecting innovation activity, international trade, industrial
R&D, and digital market infrastructure at the national level. The data are publicly available from the World Bank (2025). A
detailed list of the variables analyzed is presented in Table 1.

Table 1. Sampling of indicators for analysis.

Indicators The essence of the indicator Argumentation for inclusion in the study
Firms that introduced a new product/service Number of firms that have implemented new . . . . )
and process, and spent on R&D products/processes and invested in R&D Reflects the direct innovation activity of firms
High-technology exports (current USD) Volume of exports of high-tech products Characterizes the level of commerdialization of
innovations in foreign markets
Researchers in R&D (per million people) Number of researchers in the field of R&D Reflects the scientific and personnel basis of in-

novative development

Allows you to assess the role of targeted inter-
national grant support

Technical cooperation grants (BoP, current

USD) Scope of technical cooperation grants

Characterizes the impact of general grant fund-
ing mechanisms

Grants, excluding technical cooperation (BoP,

current USD) Scope of other grants

(continued on next page)
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Table 1. Continued.

Indicators

The essence of the indicator

Argumentation for inclusion in the study

Gross fixed capital formation, private sector
(current LCU)

Private sector investment in fixed assets

Reflects investment prerequisites for innovation
activity

GDP per capita (current USD)

Income per person

It is used to control the general level of eco-

nomic development

Characterizes the degree of openness of the

Trade (% of GDP) economy

Share of foreign trade in GDP

Reflects the availability and cost of credit re-

Lending interest rate (%) sources

Average interest rate on loans

Allows you to assess the role of bank loans in fi-
nancing innovations

Domestic credit to the private sector by banks

(% of GDP) Volume of bank lending to the private sector

Methods

The study employs correlation analysis according to formula (1) to examine linear relationships among the selected indi-
cators. Multiple linear regression analysis according to formula (2) is used to find out the combined effects of several
independent variables on the dependent innovation indicators.

_ IR
XY = Rnr o M

where: Xi, Yi - observed values of variables X and Y; X, Y - mean values of the variables; N - number of observations.
Y=Bo+PBt*Xi+B*Xo+ - +Bn*Xn +¢ )

where: Y - dependent variable; X1, Xz, ..., X, - independent variables; o - intercept; 1, 3z, ..., 5, - regression coefficients;
€ - random error term.

ANOVA is applied to assess model adequacy and reliability, alongside standard diagnostic tests, including the Durbin—
Watson test for autocorrelation, the White test for heteroscedasticity, and variance inflation factor (VIF) analysis to detect
multicollinearity.

RESULTS

At the global level, current innovation trends include an acceleration of scientific and technological knowledge exchange
and transfer. In addition, the globalization of cooperation is important, manifested in a growing number of countries
participating in the creation, commercialization, and acquisition of new knowledge and technologies (Leontovych & Rad-
chenko, 2022). Nowadays, the world leaders in R&D expenditure include Israel, South Korea, Taiwan, Sweden, and the
United States (Figure 1).
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Figure 1. Top 20 leading countries in terms of R&D spending (% of GDP in 2025). (Source: StatRanker, 2025)
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The above analysis demonstrates a close relationship between investment in research and development and the economy’s
capacity to effectively foster innovative development, particularly in countries with a well-developed digital market infra-
structure. Thus, at the first stage of the study, the relationships between innovation indicators and financial and credit
instruments are examined using correlation analysis. The resulting correlation matrix is presented in Table 2. Two-tailed
p-values indicate the statistical significance of the correlation coefficients and make it possible to identify relationships that
are statistically significant.

Table 2. Correlation matrix between indicators of innovativeness and financial and credit instruments. (Source: calculated by the author, by
The World Bank, 2025))
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Firms that introduced a new product/service 1.00
and process, and spent on R&D !
p-value (2-tailed)
High-technology exports (current USD) 0.02 1.00
p-value (2-tailed) 0.22
Researchers in R&D (per million people) 0.00 0.26 1.00
p-value (2-tailed) 0.81 0.00
Technical cooperation grants (BoP, current 0.06 0.18 -0.16 1.00
UsD)
p-value (2-tailed) 0.00 0.00 0.00
Grants, excluding technical cooperation (BoP, 0.01 -0.05 -0.13 0.52 1.00
current USD)
p-value (2-tailed) 0.45 0.00 0.00 0.00
Gross fixed capital formation, private sector 0.01 0.21 0.20 0.01 0.01 1.00
(current LCU)
p-value (2-tailed) 0.64 0.00 0.00 0.69 0.50
GDP per capita (current USD) -0.03 0.13 0.39 -0.29 -0.20 0.02 1.00
p-value (2-tailed) 0.03 0.00 0.00 0.00 0.00 0.21
Trade (% of GDP) 0.00 0.10 0.29 -0.13 -0.12 0.00 0.17 1.00
p-value (2-tailed) 0.88 0.00 0.00 0.00 0.00 0.78 0.00
Lending interest rate (%) 0.04 -0.07 -0.19 0.20 0.13 -0.01 -0.28 -0.12 1.00
p-value (2-tailed) 0.01 0.00 0.00 0.00 0.00 0.47 0.00 0.00
Domestic credit to the private sector by banks |4, | 936 | 054 | -0.06 | -0.16 | 0.16 | 0.25 | 0.29 | -0.09 | 1.00
(% of GDP)
p-value (2-tailed) 0.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Correlations in bold are significant at the 5% level (2-tailed).
N of valid cases = 4515.

The number of firms that introduced new products or services and processes, as well as those that invested in R&D,
exhibits a weak but statistically significant relationship with only two financial and credit indicators: technical cooperation
grants (0.06) and the lending interest rate (0.04). This suggests a stimulating but limited effect of targeted financial
instruments on firms' innovation activity. In contrast, high-tech exports demonstrate stronger correlations with all exam-
ined financial and credit indicators, ranging from —0.07 to 0.36. The strongest relationships are observed with domestic
credit to the private sector provided by banks (0.36) and private-sector gross fixed capital formation (0.21). From an
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economic perspective, this indicates that the development of high-tech exports is closely linked to firms' access to financial
resources and the overall investment capacity of the economy.

The indicator “Researchers in R&D” shows the strongest correlations among the innovation variables considered, particu-
larly with domestic credit to the private sector by banks (0.54) and private-sector gross fixed capital formation (0.20). In
addition, this indicator is strongly associated with key macroeconomic variables, including GDP per capita (0.39) and trade
openness (0.29). These results suggest that human capital formation in the R&D sector primarily occurs in financially
developed, open, and investment-active economies.

To further examine the combined influence of financial and credit instruments on innovation indicators, regression analysis
is employed. The first regression model uses the number of firms that introduced new products or services and processes
and invested in R&D as the dependent variable. The results of the assessment are presented in Table 3.

Table 3. Regression analysis results for the dependent variable “Firms that introduced a new product/service and process, and spent on
R&D."” (Source: calculated by the author according to (The World Bank, 2025))

Independent variables cc:’:::'s Std Err t Stat p-value | HO (5%) VIF TOL Beta
Intercept 0.49 0.13 3.68 0.00 Rejected
Technical cooperation grants (BoP, cur- 0.00 0.00 3.83 0.00 Rejected 1.48 0.68 0.07
rent USD)
Grants, excluding technical cooperation B .
(BoP, current USD) 0.00 0.00 1.55 0.12 Accepted 1.41 0.71 0.03
Gross fixed capital formation, private } }
sector (current LCU) 0.00 0.00 0.68 0.49 Accepted 1.03 0.97 0.01
GDP per capita (current USD) 0.00 0.00 -0.97 0.33 Accepted 1.23 0.81 -0.02
Trade (% of GDP) 0.00 0.00 0.53 0.60 Accepted 1.12 0.89 0.01
Lending interest rate (%) 0.01 0.01 1.75 0.08 Accepted 1.11 0.90 0.03
Domestic credit to the private sector by
banks (% of GDP) 0.00 0.00 1.25 0.21 Accepted 1.20 0.83 0.02

The model includes only one statistically significant explanatory variable (Technical cooperation grants), though its effect
is insignificant. Moreover, the model demonstrates very low explanatory power (R? < 0.01). These results confirm the
conclusions drawn from the correlation analysis, indicating that firms’ innovation activity is only weakly dependent on the
financial and credit instruments considered in this study. Consequently, these instruments are not the key drivers for
initiating innovation but may play a more substantial role at later stages, particularly in the commercialization and market
implementation of innovations. Table 4 presents the results of the regression analysis with high-tech exports as the de-
pendent variable.

Table 4. Regression analysis results for the dependent variable “High-technology exports.” (Source: calculated by the author according to
(The World Bank, 2025))

Independent variables Coefficients Std Err t Stat p-value | HO (5%) VIF TOL Beta
Intercept -13335496860.62 1458468780.36 -9.14 0.00 Rejected
Technical cooperation grants 154683189.72 7976735.11 19.39 0.00 Rejected 1.48 0.68 0.31
(BoP, current USD)
Grants, excluding technical co- -7500946.93 897205.12 -8.36 0.00 Rejected | 1.41 071 | -0.13
operation (BoP, current USD) . : ’ : ) ) : )
Gross fixed capital formation, 266987.01 22269.44 11.99 0.00 Rejected 1.03 0.97 0.16
private sector (current LCU)
GDP per capita (current USD) 188742.98 28742.27 6.57 0.00 Rejected 1.23 0.81 0.10
Trade (% of GDP) 15505329.71 11106456.22 1.40 0.16 Accepted 1.12 0.89 0.02
Lending interest rate (%) -331816136.76 78226788.84 -4.24 0.00 Rejected 1.11 0.90 -0.06
Domestic credit to the private :
sector by banks (% of GDP) 366008420.01 18092869.70 20.23 0.00 Rejected 1.20 0.83 0.29

Compared with the model for firms that introduced new products or services and processes and invested in R&D, this
specification demonstrates substantially higher explanatory power (R?2 = 0.22). Accordingly, 22% of the variation in high-

116 DOI: 10.55643/fcaptp.1.66.2026.5177


https://fkd.net.ua/
https://www.fta.org.ua/

FINANCIAL AND CREDIT ACTIVITY: PROBLEMS OF THEORY AND PRACTICE
Volume 1 (66), 2026

tech exports is explained by the influence of the financial and credit instruments under consideration. With the exception
of the trade variable, all independent variables are statistically significant, while technical cooperation grants exhibit the
largest standardized effect (Beta).

These findings differ from the results of the correlation analysis, which indicated that high-tech exports are most strongly
associated with domestic credit to the private sector provided by banks and private-sector gross fixed capital formation.
Simple correlation analysis does not capture the joint effects of the examined financial and credit instruments. In particular,
it fails to reveal that grants, when combined with other financing instruments, significantly enhance firms’ capacity to
invest in and expand high-tech exports. The final regression model, with the number of researchers in R&D (per million
people) as the dependent variable, is presented in Table 5.

Table 5. Regression analysis results for the dependent variable “Researchers in R&D (per million people).” (Source: calculated by the author
according to (The World Bank, 2025))

Independent variables i?:::'s- Std Err t Stat p-value HO (5%) VIF TOL Beta
Intercept -316.48 40.19 -7.88 0.00 Rejected
Technical cooperation grants (BoP, cur- -0.98 0.22 4.44 0.00 Rejected 1.48 0.68 -0.06
rent USD)
Grants, excluding technical cooperation .
(BoP, current USD) 0.08 0.02 3.11 0.00 Rejected 1.41 0.71 0.04
Gross fixed capital formation, private sec- 0.01 0.00 10.77 0.00 Rejected 1.03 0.97 0.13
tor (current LCU)
GDP per capita (current USD) 0.01 0.00 18.69 0.00 Rejected 1.23 0.81 0.24
Trade (% of GDP) 2.82 0.31 9.20 0.00 Rejected 1.12 0.89 0.11
Lending interest rate (%) -10.34 2.16 -4.80 0.00 Rejected 1.11 0.90 -0.06
Domestic credit to the private sector by .
banks (% of GDP) 16.76 0.50 33.63 0.00 Rejected 1.20 0.83 0.43

The presented model has the strongest explanatory power (R? = 0.40), which suggests that 40% of the variation in the
Researchers in R&D indicator is explained by the included financial and credit indicators. According to the Beta coefficient,
the dependent variable is most strongly influenced by Domestic credit to private sector by banks (0.43), and Gross fixed
capital formation, private sector (0,13). Macroeconomic indicators (GDP per capita and Trade) also remain significant. This
confirms previous findings about the importance of bank lending conditions, investment activity, and general macroeco-
nomic conditions for increasing the number of Researchers in R&D.

In general, the results of the correlation and regression analyses indicate that financial and credit mechanisms, imple-
mented through different financial and credit instruments, are not equally related to the indicators characterizing the
effectiveness of innovation-oriented industries. Thus, the introduction of innovations by firms depends insignificantly on
the studied financial and credit instruments, probably due to the fact that innovations are financed mainly from internal
sources. High-tech exports are most responsive to a combination of financial and credit instruments, in particular grants
and bank lending, which allows supporting capital-intensive and risky export-oriented innovations, especially in economies
with advanced digital market infrastructure. Researchers in R&D most strongly depend on the conditions of bank lending,
investment activity, and general macroeconomic conditions in countries.

DISCUSSION

The conclusions of this study on the relationship between the development of innovation-oriented industries and financial
and credit mechanisms, implemented through specific financial and credit instruments, are consistent with previous re-
search. In particular, Arnone et al. (2024) showed that there is a positive relationship between lending, infrastructure
development, and creative exports. In the work of Zhao (2024), it is empirically confirmed that digital credit can indirectly
contribute to the technological innovation of enterprises by reducing financial constraints and financing costs.

The results of the study also complement and expand the previous results of scientists, providing them with empirical
confirmation. Thus, Wen & Sun (2025) and Karami (2025) drew attention to the need for cooperation between enterprises
and the financial sector. Yang et al. (2024) also emphasized the importance of financial support and cooperation, noting
that it is investments in R&D that play a decisive role in this interaction. The views of scientists are confirmed by the results
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of this study, which showed that financial and credit instruments work better due to structured forms of support and
access to bank financing. The relationship between the relevant indicators, identified in the work, indicates the existence
of mechanisms of cooperation between the state and companies. These results are also confirmed in regional studies.
Zavarska et al. (2024) showed that the main problem for the development of innovation in the EU is the lack of coordination
and financial support for innovation and research activities by national governments.

The results of the study by Hu et al. (2025) showed a positive correlation between trade credit and the innovative efficiency
of the firm. Scientists have proven that this tool influences product innovation through information sharing and collabora-
tive research and development. Xiang & Zhao (2025) found that firms with limited access to bank lending receive a stronger
positive effect from trade credit. The results of this work can indirectly confirm these observations, revealing a positive
correlation of the indicator of trade activity with the number of researchers in R&D and high-tech exports.

In general, the results of the analysis carried out in the work showed the importance of introducing a comprehensive
mechanism for supporting high-tech industries. This is shown by the results of regression analysis, which revealed that no
financial or credit instrument is sufficient on its own. Instead, the combination of state grant mechanisms, bank lending,
and private financing provides a more sustainable impact on innovative development. This is consistent with the results of
Xiang et al. (2022), which showed a close relationship between government subsidies and increased levels of innovation
through debt and equity financing.

Some studies contain certain contradictions with the author's work. Thus, Zhu & Chen (2025) showed that although
sufficient access to credit resources can promote innovation, overinvestment can reduce the positive effect due to ineffi-
cient allocation of resources. Therefore, it is the expansion of credit opportunities that does not guarantee the best inno-
vative results.

This paper examines the support of innovation-oriented industries through the prism of grants, banking, and private
financial and credit instruments. At the same time, further research can be aimed at expanding the approach to the
classification of financial and credit mechanisms to include digital finance, digital inclusive finance, and green investments.
According to the research of Xiong et al. (2023) and Li et al. (2023), digital finance can play a positive role in stimulating
innovation in various fields of activity. Ge et al. (2022) and Hu & Zhang (2023) demonstrated the effectiveness of green
finance in boosting innovation activity. In general, the results obtained are of practical value, given the fact that the
estimated regression coefficients allow quantifying the contribution of each financial and credit mechanism to the support
of innovative industries. Also, they make it possible to establish the direction and relative strength of their influence on
high-tech exports, the development of R&D potential, and the introduction of innovations by firms.

The findings of this study regarding the connection between the development of innovation-oriented industries and finan-
cial and credit mechanisms are largely consistent with prior research. For instance, Arnone et al. (2024) demonstrated a
positive relationship between lending, infrastructure development, and creative exports, while Zhao (2024) empirically
confirmed that digital credit can indirectly improve technological innovation by alleviating financial constraints and reducing
financing costs.

That being said, the results of this study also complement and extend previous findings by providing additional empirical
support. Thus, Wen and Sun (2025) and Karami (2025) emphasized the importance of cooperation between enterprises
and the financial sector, while Yang et al. (2024) highlighted that R&D investments play a decisive role in this interaction.
The current study confirms these conclusions, showing that financial and credit instruments are more effective when
structured forms of support are combined with access to bank financing. The relationships identified in this study further
indicate the existence of cooperative mechanisms between the state and enterprises. Regional studies support this obser-
vation; for example, Zavarska et al. (2024) found that the main barrier to innovation development in the EU is insufficient
coordination and financial support from national governments.

It is of note that prior studies have also examined specific financial instruments. Hu et al. (2025) demonstrated a positive
correlation between trade credit and firms’ innovation efficiency, showing that trade credit facilitates product innovation
through information sharing and collaborative R&D. Xiang and Zhao (2025) found that firms with limited access to bank
lending experience a stronger positive effect from trade credit. The present study indirectly supports these findings by
revealing a positive correlation between trade activity and both the number of researchers in R&D and high-tech exports.

Overall, the analysis underscores the importance of implementing a comprehensive mechanism for supporting high-tech
industries. Regression results indicate that no single financial or credit instrument is sufficient on its own; instead, a
combination of state grants, bank lending, and private financing provides a more sustainable impact on innovation devel-
opment. These findings align with Xiang et al. (2022), who demonstrated a close relationship between government subsi-
dies and higher levels of innovation through debt and equity financing. Some studies present results that partially diverge
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from the findings of this work. For example, Zhu and Chen (2025) showed that while sufficient access to credit can promote
innovation, overinvestment may reduce its positive effect due to inefficient resource allocation. This suggests that simply
expanding credit availability does not guarantee optimal innovation outcomes.

The present study focuses on the support of innovation-oriented industries through grants, bank lending, and private
financial and credit instruments. This framework could be expanded to include emerging forms of finance, such as digital
finance, digital inclusive finance, and green investments. Research by Xiong et al. (2023) and Li et al. (2023) indicates
that digital finance can positively stimulate innovation across diverse sectors, while Ge et al. (2022) and Hu and Zhang
(2023) demonstrate the effectiveness of green finance in enhancing innovation activity.

The results of this study have practical significance. The estimated regression coefficients provide a quantitative measure
of the contribution of each financial and credit instrument to supporting innovation-oriented industries. They also allow for
the identification of the direction and relative strength of their impact on high-tech exports, the development of R&D
potential, and the introduction of new products and processes by firms.

Limitations

The limitations of the study are related to the lack of open data for individual countries and periods. Also, some of the
financial and credit mechanisms are not reflected in the available statistics, which did not allow for empirically assessing
their impact. In addition, regression models take into account linear dependencies, so more complex nonlinear relationships
could go undetected.

CONCLUSIONS

Innovation-oriented firms play a central role in economic development, and effective financial and credit support mecha-
nisms are critical to their competitiveness and success. The results of this study indicate that financial and credit instru-
ments produce varying effects on innovation, but the overall impact is predominantly positive, supporting the hypothesis
of the research. Specifically, the studied instruments explain 22% of the variation in high-tech exports and 40% of the
variation in the number of researchers in R&D.

Firms that introduce new products, services, or processes and invest in R&D are only weakly dependent on these instru-
ments, highlighting the importance of internal financing sources. In contrast, high-tech exports respond strongly to a
comprehensive mix of financial and credit instruments, particularly grants and bank lending, reflecting the capital-intensive
and high-risk nature of export-oriented innovation. The number of researchers in R&D is most strongly influenced by bank
lending conditions, investment activity, as well as broader macroeconomic factors, underscoring the importance of financial
depth and an open, investment-active economy for human capital development.

Regression analysis shows that the combined effect of financial and credit instruments provides a more complete picture
than simple correlations alone. In particular, grants reinforce the impact of other financial instruments when applied in
combination, highlighting the value of an integrated approach. Overall, the study confirms that a comprehensive financing
strategy, combining public, banking, and private instruments, is essential for supporting innovation-oriented industries.

According to the results obtained, the following conclusions can be drawn:
The recommendations from the study are as follows:

1. Itis expedient to promote the integrated use of financial and credit mechanisms simultaneously within the framework
of the coordination of policies and special programs to support innovations.

2. Itis advisable to stimulate grant financing, which directly enhances the effect of bank lending and private investment.

3. Itis important to develop bank lending to the private sector through preferential rates, specialized innovative loans,
and guarantees of partial coverage of risks of investment projects.

4. Itis indispensable to integrate digital financial instruments, including digital platforms and tools, to increase financial
inclusion and improve the efficiency of innovation financing.

The findings can inform the design of financial and credit policies aimed at stimulating innovation activity, expanding high-
tech exports, and strengthening research potential. Future research should extend the analysis to include emerging finan-
cial instruments, such as digital finance, digital inclusive finance, and green investments, to assess their role in promoting
innovation-oriented industries.
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®IHAHCOBO-KPEAUTHI MEXAHI3MW NIATPUMKWU IHHOBALINHO OPIEHTOBAHWUX FAJTY3ENA:
MDKHAPOAHA TOPIriBJif, NTIPOMUC/IOBI R&D TA LU®POBA PUHKOBA THO®PACTPYKTYPA

IHHOBALIMHO OPIEHTOBAHI rany3i € Ha CbOrOAHI KJTFOUYOBUMM PYLLiSIMM €KOHOMIYHOMO 3pOCTaHHs. ECheKTUBHICTb iXHBOIO po-
3BUTKY 3HAYHOIO MipOIO 3aNIEXUTh Bifl HAsIBHOCTI M CTPYKTYPU MeXaHi3MiB (hiHaHCOBOI Ta KpeAMTHOI NiATPMMKK B KpaiHi, a
TaKOX Bif PiBHA PO3BUTKY iHPPACTPYKTYpH LMPOBOro puHKy. MeTa Lboro AOCNIMKEHHS — OLHUTK BM/IMB (DiHAHCOBKX i
KPeAMTHMX MeXaHi3MiB Ha iHHOBALMHO OpiEHTOBaHI MiANPUEMCTBA LWSIXOM aHanisy KIo4oBMX (DIHAHCOBUX i KPEAUTHUX
iHCTPYMEHTIB i3 BUKOPUCTAHHAM EKOHOMIYHOIO Ta MaTEMaTMYHOIO MOAESIOBaHHS. Y A0CAiAXEHHI 3aCTOCOBaHi Kopensuin-
HWiA | perpeciiHuii aHaniau, a Takoxx ANOVA-TecTyBaHHs. Pe3ynbTaTv KOpensuimHoro aHanisy nokasytoTb, LU0 BrpoBa-
[DKEHHS1 iHHOBALM MiANPUMEMCTBAMU AEMOHCTPYE NMLe CnabKy 3anexHicTb Bif hiHAaHCOBUX i KPeAUTHMX iHCTPYMEHTIB.
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HaToMiCTb €KCNopT BUCOKUX TEXHOMOTIMN i KiflbKiCTb AOCNIAHMKIB, 3aMHSATUX Y HAYKOBO-A0CAIAHIW AisNIbHOCTI, AEMOHCTPYIOTh
6iNbLU CUMBHWI 3B'A30K i3 LOCTYMNOM [0 DiHAHCOBUX PeCypciB, iHBECTULLIMHOWO AisSNbHICTIO Ta (YHKLUIOHYBaHHAM LndpoBoi
PUHKOBOI iHDpaCcTpyKTypu. PerpeciiiHuii aHani3 nokasye, Wo CyKynHuii edekT rpaHTiB, 6aHKIBCbKOrO KpeauTyBaHHS Ta
iHBECTMUIMHOI AiSNIbHOCTI 3HAYHO MiABULLYE 3A4ATHICTb KOMMAHIN pO3BMBaTM EKCNOPT BUCOKMX TeXHOMOriN. ba binblue, Len
iHTErpoBaHui iHaHCOBUI | KpEAUTHUI MexaHi3M crnpusie hOpMyBaHHIO JIOLACLKOrO KariTany B rany3si AoCniMKeHb i pos-
pobok. [ocnigKeHHs TakoX MOoKasye, WO pi3Hi iHaHCOBI Ta KpeaWTHI MeXaHi3MM No-pi3HOMY BM/IMBAIOTb HA MOKA3HUKM
iHHOBaLii . 30kpeMa, BHYTPILWHI mHxepena diHaHCYBaHHSA Ta AepXXaBHa NIATPUMKA CTUMYNIOIOTL YNPOBaKEHHS IHHOBALN,
a 6aHKiBCbke KpeauTyBaHHS Ta iHBECTMUIMHA AisNbHICTb NMepeBaXKHO CMPUSItOTb EKCMNOPTOBI BUCOKMX TEXHOMOTN i 3poc-
TaHHIO KiNbKOCTI gocnigHukie y ranysi HAAKP. 3aranom, gocnigkeHi MexaHiaMu nosiCHIOTb 22% Bapiauii ekcrnopTy BUCO-
KNX TexHonorin i 40% BapiaLii KinbKOCTi AOCNIAHWKIB Y L@apWHi AoCnimKeHb i po3pobok. OTprMaHi pe3ynbTaTh € OCHOBOIO
[Ansi po3pobku ¢hiHaHCOBOI Ta KPeaAMTHOI NMONITUKK, CNPSIMOBAHOI Ha CTUMY/TIOBaHHS iIHHOBALIMHOI AisbHOCTI, pO3LUMPEHHS
€KCropTy BUCOKMX TEXHONOTIN i 3MILIHEHHSI HAYKOBO-AOCAHULBLKOrO NOTeHLiany.

KnrouoBi cnoBa: ¢hiHaHCOBO-KPEAUTHWUIA IHCTPYMEHT, iHHOBALii, NPOMUCNOBI AOCNIMKEHHS Ta po3pobku, MiKHapoaHa
TopriBns, iHbpacTpyKTypa UMbpOBOro puHKY, rpaHTVM Ha TeXHiYHe CniBpObITHMLTBO, NMPOLIEHTHA CTaBKa 3a Kpeautamu,
BHYTPILLHI KpeauT, BanoBi OCHOBHI 3acobu
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