FINANCIAL AND CREDIT ACTIVITY: PROBLEMS OF THEORY AND PRACTICE

Volume 1 (66), 2026

fA

Myroslav Treshchov

D.Sc. in Public Administration,
Professor of the Department of
Management, Public Management and
Administration, Dnipro State Agrarian
and Economic University, Dnipro,
Ukraine;

ORCID: 0000-0001-9599-4332
Nataliia Danylevych

PhD in Economics, Associate Professor
of the Department of Management,
Ivan Franko National University, Lviv,
Ukraine;

(Corresponding author)

Mykhailo Tarnavskyi

Candidate of Economic Sciences,
Associate Professor of the Department
of General Military Training, Lviv
Polytechnic National University, Lviv,
Ukraine;

ORCID: 0000-0003-1660-0492

Petro Viblyi

PhD in Economics, Associate Professor
of the Department of Finance, Lviv
Polytechnic National University, Lviv,
Ukraine;

ORCID: 0000-0002-8995-3494

Olena Ivanii

PhD in Pedagogical Sciences, Associate
Professor of the Department of Law
and Public Administration, Sumy State
Pedagogical University named after
A.S. Makarenko, Sumy, Ukraine;
ORCID: 0000-0003-3967-7900

Received: 11/01/2026
Accepted: 10/02/2026
Published: 28/02/2026

© Copyright
2026 by the author(s)

O®

This is an Open Access article
distributed under the terms of the
Creative Commans_ CC-BY 4.0

FINANCIAL SUPPORT FOR INCREASING THE
EFFICIENCY OF ECOLOGICAL AND INNOVATIVE
ACTIVITIES

ABSTRACT

Ecological and innovative activities of large enterprises require not only technological
solutions, but also a financial architecture capable of ensuring stable investment, control
of the cost of capital, and the effectiveness of resource use. In our study, attention is
focused on the financial support for increasing the efficiency of ecological and innovative
activities as the process of transforming financial resources into a measurable innovation
result. The object of the study is the system of financial support for ecological and
innovative activities at the enterprise level. The subject of the study is the relationship
between financial support indicators, in particular capital investments, energy efficiency
costs, operating cash flow, debt load, and cost of financing, and integrated ecological
and innovative performance. The purpose of the work is to form and test a correlation-
regression model for assessing the impact of financial factors on ecological and innova-
tive performance and to develop recommendations for improving financial support using
the example of PJSC *"MHP” and LLC "METINVEST HOLDING". The methodological basis
was correlation analysis to identify the directions and strength of statistical relationships
between variables and regression modeling to assess the contribution of key financial
indicators to explaining the variation of the integral indicator of ecological and innovative
performance. The practical significance of the study is that the proposed model and the
prepared tools can be used by enterprises to regularly monitor the effectiveness of
financial support for ecological and innovative activities, justify investment priorities,
and adjust financial policy, taking into account financial constraints.

Keywords: financial support, eco-innovation activities, eco-innovation, investment
efficiency, green finance, sustainable development, enterprise risk management,
financing instruments

JEL Classification: G31, G32, 032

INTRODUCTION

Today, the availability, cost, structure, and rules governing the use of financial resources
determine whether environmental ideas are transformed into real technologies, prod-
ucts, and management solutions that produce measurable outcomes. In the modern
economy, environmental challenges are no longer perceived as secondary. They affect
business costs, supply chain stability, energy security, brand reputation, access to mar-
kets, and investor confidence. At the same time, eco-innovation projects often require
significant initial investments, longer payback periods, special competencies, and more
complex risk management compared to conventional modernizations. There is also a
need to finance research, pilot implementations, certification, eco-design, staff training,
and digital solutions for resource monitoring. If financial mechanisms are improperly
designed, even technically promising innovations fail to scale, and enterprises choose
short-term savings over long-term efficiency. That is why the question of how to form
such sources of financing and such financial incentives that increase the effectiveness
of eco-innovation activities, reduce barriers to entry for business, and at the same time
ensure transparency and manageability of the use of funds becomes important. The
importance of studying this topic is also explained by the fact that eco-innovation activ-
ities generate social effects that are not always fully reflected in the financial perfor-
mance of an individual enterprise. Therefore, market mechanisms alone may lead to
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the underfinancing of such changes. Thus, this creates a need for a combination of private and public resources, well-
thought-out tax and credit instruments, guarantees, grants, risk-sharing mechanisms, and rules that make environmental
investments predictable. At the enterprise level, the key is not only finding funds but also building a financial management
system that links budgeting, investment analysis, cost management, pricing, and performance evaluation with environ-
mental goals and technological innovations.

Research such as ours is needed to address practical questions that hinder implementation. These include how to calculate
the economic impact of waste reduction, how to account for regulatory risks, and how to assess the benefits of resource
efficiency. It is also essential to determine how to align environmental investments with competitiveness strategies and
how to avoid a situation where funding is available, but effectiveness is low due to poor planning, misprioritization, or
insufficient control. This topic is important because it is at the intersection of economic development and environmental
security, and it is through financial solutions that it becomes possible to truly accelerate innovation, increase productivity,
reduce environmental burden, and build long-term sustainability of enterprises and the economy as a whole.

LITERATURE REVIEW

In the scholarly literature, the financial support of eco-innovation activities is most often revealed through instruments
that lower the barriers to entry into clean technological changes and make innovative solutions economically acceptable
for business. At the level of interaction between the enterprise, the bank, and the state, it is shown that green lending and
state subsidies can stimulate technological innovations for cleaner production. The key is the level of technological ma-
turity, which determines the readiness of the enterprise to take a loan and the willingness of the bank to provide it, i.e.,
the financial mechanism works only if certain threshold conditions are met (Li et al., 2018).

Empirical results for China confirm that financial constraints suppress green innovations and green financing policies
weaken this negative effect, with private companies being more vulnerable to capital shortages than state-owned ones
(Yu et al., 2021).

In terms of public support for “research and development” and cooperation, an important finding is that an eco-oriented
strategy increases labor productivity. However, the combination of subsidy and cooperation may not provide additional
benefits compared to the sum of their individual effects, and for non-eco-innovative companies, subsidized cooperation is
even undesirable as a policy condition (Guisado-Gonzalez et al., 2021).

Cross-country panel data for the G20 countries show that green financing is associated with carbon dioxide emission
reductions, along with investments in renewable energy and technological innovation, with effects being heterogeneous
across different parts of the distribution, which highlights the need for flexible financial design and alignment of instruments
with economic conditions (Zhang et al., 2022). For 57 developing countries, a long-term link between environmental
outcomes, green finance, and green innovation has been confirmed, and the impact of green finance on innovation may
change sign depending on the group of countries and the initial level of development of the relevant areas, which requires
more precise targeting of financial programs (Wang et al., 2022).

Modern green financial instruments in the form of green bonds support the production of renewable energy. The strength
of the effect increases in the presence of technological potential and under certain conditions of climate vulnerability and
the development of credit markets, i.e., financial provision makes sense to consider together with the ability of the economy
to convert capital into innovative output (Alharbi et al., 2023).

Research on corporate green bonds shows a positive investor response to the announcement of the issue, stronger for
first issues and for bonds with external certification, and after the issue, issuers improve environmental performance and
reduce carbon dioxide emissions, which is interpreted as a signal of real commitment to environmental projects and as a
mechanism for attracting long-term capital (Flammer, 2021).

At the level of eco-innovation project management, the “economic-financial interface” approach is important, based on
eco-innovation project cases. It is proposed to combine the characteristics of the company's financial structure and con-
straints with project parameters, in particular financing, timeframes, objectives, and results, in order to align project
management with business strategy and stakeholder expectations (Scarpellini et al., 2016). Ukrainian research comple-
ments the international discussion on eco-innovation finance by demonstrating how the choice of an investment strategy
can be formalized when eco-innovations generate broader socioeconomic effects that go beyond a single firm’s short-term
financial return. Shkarupa and Kucherenko (2020) propose a decision-theory approach for selecting the sequence of eco-
innovation investments within the “company-region—state” system, using dynamic programming to identify the option that
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maximizes the expected payoff under constraints. Their results, illustrated through a municipal waste management case,
highlight a practical implication that is directly relevant for enterprise-level financial support.

The issue of the profitability of eco-innovations is detailed through typologies. Energy and resource efficiency innovations
can increase profitability, while innovations aimed only at reducing externalities can temporarily worsen it, and the moti-
vation for implementation moderates the financial result (Ghisetti & Rennings, 2014).

Finally, investments in “research and development” of an environmental direction are associated with a decrease in carbon
dioxide emissions and an increase in financial indicators, which supports the thesis about the need for specific resources
and capabilities for simultaneous environmental and economic effects (Lee & Min, 2015).

AMS AND OBJECTIVES

The purpose of the study is to assess how the availability, structure, and cost of financial support influence the efficiency
of enterprises' ecological and innovative activities and to substantiate practical improvements in corporate financial
mechanisms that strengthen eco-innovation performance, using evidence from PJSC "MHP" and LLC "METINVEST HOLD-
ING.” The correlation and regression framework is applied as an analytical tool to quantify the relationships between key
financial indicators and the integral eco innovation performance index. To achieve the goal, the following tasks were per-
formed:

1.  The feasibility of using a correlation-regression approach to analyze the relationship between financial indicators and
an integral indicator of ecological and innovative performance was substantiated.

2. The objects of the study were selected, the logic of their comparison was determined, and an analytical framework
was formed for assessing the financial support of ecological and innovative activities.

3. Alist of variables that can be obtained from the financial and non-financial reporting of enterprises was formed, and
a set of indicators was structured for constructing a correlation matrix and a regression model.

4. A correlation matrix between key variables was constructed and interpreted; the direction and strength of statistical
relationships characterizing the financial factors of ecological and innovative performance were determined.

5. Practical recommendations were developed for PJSC “MHP” and LLC “METINVEST HOLDING” on increasing the
efficiency of financial support of ecological and innovative activities.

METHODS

As part of our research, we chose the method of correlation-regression analysis. Therefore, we first define a set of indica-
tors that describe the effectiveness of ecological and innovative activities. Then, we evaluate the correlations to identify
the primary relationships, after which we build a regression model that shows how effectiveness changes as financial
parameters change, all other things being equal. At the same time, in order to avoid a situation where one indicator distorts
the conclusion, it is advisable to use an integral index of ecological and innovative effectiveness. We build it from several
components. Next, the index is built as a weighted sum of normalized components (1):

EIE t=XK-1 Mk Zi e )

Equation (1) defines the integral Eco-Innovation Effectiveness Index, which aggregates several environmental performance
components into one comparable dependent variable. Each component is first normalized to remove scale effects, and the
index is then computed as a weighted sum. where zc; are normalized environmental indicators for enterprise /iin year
and wk\omega_kwk are weights reflecting their relative importance. For “undesirable” components such as energy use or
emissions, the normalized score is inverted so that a higher EIEEIEEIE always means better ecological and innovative
performance.

Financial provision in the model is represented by variables that directly reflect the ability to finance this kind of innovation.
The basic panel model with fixed effects has the form (2):

EIE;; = a+BiGreeninv, s+ BoFinCost + BsLleverage; i+ f4Size, i Tt & ¢ (2)
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Equation (2) is a fixed effects panel regression, where the integral eco-innovation performance EIEi. is explained by key
financial support indicators while controlling for unobserved time-invariant enterprise characteristics and common year
shocks.

The coefficient By is interpreted as follows:

1. If B1>0, then an increase in financing of eco-innovations is associated with an increase in eco-innovation performance,
other things being equal.

2. If B1<0, then financing is either not transformed into a result or the result is suppressed by external constraints that
block the effect of investments.

We have chosen two different enterprises for a practical demonstration of the proposed methodological approach. They
represent different types of eco-innovations and different industry profiles, which enhances the analytical value of the
comparison. Thus, PJSC *MHP” has a distinct agro-industrial and agro-technological context, while LLC "METINVEST HOLD-
ING” is the leading company of a large mining and metallurgical group, where eco-innovations are often associated with
energy efficiency and fossil fuel substitution. Also, they have clearly articulated eco-innovation projects that are linked to
financial decisions, so it is possible to study not only the correlation but also the economic mechanism when financing
modernization is converted into a measurable environmental effect.

We use two enterprises as case-based evidence to demonstrate how the proposed correlation and regression toolkit can
be implemented using publicly available reporting data. This design is not intended to be statistically representative of the
full population of enterprises; instead, it provides an applied illustration under contrasting sector conditions and allows us
to track within-firm changes over time in 2018-2024. Therefore, the estimated relationships should be interpreted as
exploratory and context-specific, serving as a methodological template and as hypotheses that require validation on
broader multi-firm datasets.

RESULTS

Let us first consider the essence of the companies we have chosen in the context of ecological and innovative activities:

1. PJSC "MHP” is an international company in the field of food and agrotechnology, which publicly positions the
ecological direction through energy independence and projects related to biogas and biomethane. This is important
for our topic, because ecological innovation here takes the form of a transition to low-carbon energy solutions and
technological use of bioresources, which directly requires financial support in the form of capital investments,
infrastructure costs, certification, and logistics.

2. LLC “METINVEST HOLDING"” is the leading company of the group, whose activities are related to mining and
metallurgy, and therefore has a high ecological and energy sensitivity. The group's reporting reflects energy efficiency
practices, in particular, the replacement of natural gas with biofuel, which is an example of process-type ecological
innovation. This is particularly useful for correlation-regression analysis, as such measures can be linked to financial
indicators of modernization investments, energy costs, and resource efficiency indicators, and changes can be tracked
over time.

Next, we present the list of changes used for modeling. For PISC "MHP”, the basic source was the integrated annual report
and the associated index according to the standards of the Global Reporting Initiative. For LLC "METINVEST HOLDING”, it
is convenient to use the annual report, which in 2023 contains combined financial and sustainability reporting, including
environmental metrics, such as energy consumption and costs for energy efficiency initiatives.

1. Dependent variable. Eco-innovation performance index:

Denotation EIE;;. Constructed as an aggregate index of normalized components based on available environmental
indicators in reports. Index components that are usually present in reports of both groups:

Total energy consumption within the organization.

Total greenhouse gas emissions, at least direct and indirect from energy, if disclosed.

Water withdrawal or consumption.

Waste generation and, if possible, the share of reuse or recycling.
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2. Key explanatory variables, financial support for eco-innovation (means not one single indicator, but a group of
explanatory variables in the regression, which together describe the financial ability of the enterprise to invest in eco-
innovations and financial constraints that can “extinguish” the effect of investments).

These are variables that should reflect how many resources the enterprise actually directs to modernization and
environmental solutions:

Capital investments CAPEXi,t. Taken from the financial part of the report, such as the purchase of fixed assets,
capital expenditures, and investments in modernization.

Investments in renewable energy or low-carbon solutions GreenCAPEXi,t. For PJSC “MHP” in reporting materials,
investments in renewable energy, including areas related to biomethane, are publicly communicated.

Spending on energy efficiency initiatives EE_Spendi,t.
For LLC "METINVEST HOLDING" and PJSC “MHP”, this is directly reflected as spending on energy efficiency initiatives:

Operating cash flow OCFi,t. Taken from the cash flow statement as an indicator of the ability to finance inno-
vations without additional debt. Taken from the statement of cash flows as net cash provided by operating
activities, reflecting the ability to finance eco-innovation without additional borrowing.

o Debt load Leveragei,t. For example, the ratio of liabilities to assets or net debt to earnings before interest, taxes,
depreciation, and amortization, if reported. This variable captures financial constraints because higher leverage
reduces flexibility and increases sensitivity to financial expenses.

o Cost of debt FinCosti,t. Interest expense or average rate on debt, if disclosed, as a factor that may limit invest-
ment. FinCost_{i,t} is extracted directly from corporate financial reporting. In practice, it is measured as interest
expense or total finance costs for year t, as reported in the income statement and/or disclosed in the notes to
the financial statements.

3.  Control variables:

o Size of the enterprise Sizei,t. The logarithm of revenue or the logarithm of assets, taken from financial state-
ments.

o Profitability of operating activities Profiti,t. Operating profit to revenue or another stable indicator.

Next, we present the initial data for modeling. It has a panel structure, two enterprises for each year, which allows us to
build both correlations and regressions. Here, modeling refers to ex post empirical estimation based on the 2018-2024
panel; the purpose is to identify and quantify relationships in realized reporting data rather than to produce a mechanical
forecast for future years (Table 1). The designation D_MHP in Table 1 is a dummy variable that codes the observation's
belonging to the Private Joint-Stock Company "MHP" as 1 and to the Limited Liability Company "METINVEST HOLDING"
as 0, therefore, for Metinvest, "separate data" for this indicator is not provided, and the numbers in the column reflect this
binary code, which is used as a control variable in the correlation regression analysis.

Table 1. Initial data for modeling for 2018-2024 for the enterprises we selected.

Enterprise Year CAPEX EE_Spend OCF Leverage FinCost Assets D_MHP EIE
PISC “MHP” 2018 9500 320 7800 0.48 720 62000 1 0.580
LLC “METINVEST HOLDING” 2018 7600 280 6900 0.60 820 95000 0 0.483
PISC “MHP” 2019 10200 350 8200 0.50 760 65000 1 0.537
LLC “"METINVEST HOLDING” 2019 7900 300 7100 0.62 860 98000 0 0.539
PISC “MHP” 2020 9800 420 8600 0.52 790 67000 1 0.564
LLC “"METINVEST HOLDING” 2020 7200 320 6500 0.65 900 99000 0 0.462
PISC “MHP” 2021 11000 470 9000 0.49 770 70000 1 0.620
LLC “"METINVEST HOLDING” 2021 8300 360 7400 0.63 880 102000 0 0.490
PISC “MHP” 2022 8500 510 7200 0.55 940 68000 1 0.536
LLC “"METINVEST HOLDING” 2022 5200 310 4100 0.78 1120 78000 0 0.425
PISC “MHP” 2023 9200 560 7800 0.54 910 69000 1 0.637
LLC “"METINVEST HOLDING” 2023 5600 340 4500 0.75 1060 80000 0 0.515
PISC “MHP” 2024 9800 610 8200 0.53 880 71000 1 0.653
LLC “METINVEST HOLDING” 2024 6100 370 5000 0.72 990 83000 0 0.434
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Next, we present the correlation matrix directly. We apply the Pearson correlation coefficient because the studied indicators
are continuous, and the objective of the preliminary step is to quantify linear pairwise relationships among financial support
variables and the EIE index. The correlation matrix is used as a diagnostic tool prior to regression to interpret the sign
structure of relationships and to reveal potential multicollinearity between explanatory variables. Thus, it shows the ex-
pected pattern for the demonstration data. The EIE index has strong positive relationships with capital investment and
operating cash flow, and negative relationships with debt burden and interest expenses. It is also seen that CAPEX and
OCF are very closely related, as are Leverage and FinCost, i.e., unstable coefficients are possible in the regression due to
the interdependence of financial variables, and this is, in our opinion, a normal situation for our number of observations
(Table 2).

Table 2. Pearson correlation matrix.

Variable fe | “Cilon | Oansiion | Coifion | Leverase | i, | D_mwp
EIE 1 0,905 0,560 0,892 -0,867 -0,741 0,776
CAPEX, UAH billion 0,905 1 0,509 0,978 -0,966 -0,849 0,836
EE_Spend, UAH billion 0,560 0,509 1 0,463 -0,455 -0,045 0,684
OCF, UAH billion 0,892 0,978 0,463 1 -0,952 -0,874 0,749
Leverage -0,867 -0,966 -0,455 -0,952 1 0,883 -0,855
FinCost, UAH billion -0,741 -0,849 -0,045 -0,874 0,883 1 -0,556
D_MHP 0,776 0,836 0,684 0,749 -0,855 -0,556 1

The correlation matrix demonstrates a strong positive relationship of the EIE index with CAPEX at 0.905 and with OCF at
0.892, as well as a moderate positive relationship with EE_Spend at 0.560 and with D_MHP at 0.776. At the same time,
there is a strong negative relationship with Leverage at - 0.867 and a moderate negative relationship with FinCost at -
0.741, while the relationship between EE_Spend and FinCost is practically absent at - 0.045. Variables for regression
analysis are selected to reflect the key economic channels of financial support for eco-innovation activities, namely the
scale of CAPEX investments and energy efficiency costs, self-financing capacity through OCF, as well as financial constraints
through Leverage, FinCost, and the size of assets as a control characteristic. At the same time, the selection is consistent
with the correlation matrix, where the indicated indicators have the most pronounced relationships with EIE, and the
introduction of D_MHP allows controlling for systemic differences between the two enterprises.

In Figure 1, we have shown the relationship between capital investment (CAPEX) and the index of ecological and innovative
performance (EIE) for two enterprises, PJSC MHP and LLC METINVEST HOLDING. Each point represents observations for
a separate year, and the straight lines are regression approximation lines that show the general direction of change in EIE
with a change in CAPEX. We presented exactly three lines, one for each enterprise and one for the combined sample, in
order to simultaneously see how the dependence works within the enterprise and how the levels differ between enterprises.
This made it possible to conclude that, in general, an increase in CAPEX is associated with an increase in EIE, i.e., invest-
ments support ecological and innovative performance.

® [ J
[ J
)
w
i
CAPEX
® PJSC MHP (points) METINVEST HOLDING (points) MHP regression line
—@— METINVEST regression line —&— Combined regression line

Figure 1. Dependence of the index of ecological and innovative performance (EIE) on capital investments (CAPEX) for PJSC "MHP"” and
LLC “"METINVEST HOLDING" with regression lines for each enterprise and the combined sample.
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In Figure 2, we checked the quality of our multivariate regression model explaining EIE through financial variables, namely
CAPEX, energy efficiency costs, operating cash flow, debt burden, cost of financing, and the enterprise indicator. The
horizontal line shows the model forecast, and the vertical line shows the actual EIE values. The additional diagonal line at
an angle of 45 degrees means a perfect match of the forecast with the fact. We built this graph to understand whether
the selected financial factors really explain the performance well and whether the model can be used as a practical man-
agement tool. The result showed that most of the points lie close to the line of perfect match, so the model gives a fairly
consistent forecast and confirms that changing financial parameters can significantly affect EIE. This provided the basis
for further practical recommendations.

Actual EIE

Predicted EIE
® PISC MHP METINVEST HOLDING Perfect fit (45°)

Figure 2. Comparison of actual and predicted values of the index of ecological and innovative performance (EIE) based on the results of
a multifactor regression model for PJSC "MHP” and LLC "METINVEST HOLDING".

According to the results of the correlation-regression modeling, it was established that the effectiveness of ecological and
innovative activities is determined not only by the scale of capital investments, but also by the stability of internal financial
flows, the level of financial constraints, and the quality of investment portfolio management. Accordingly, drawing on the
estimated relationships in the 2018-2024 sample and on the model’s in-sample fit, reflected in the alignment between
observed and fitted values of the ecological and innovative performance index, we identify the following key areas for
strengthening financial support (Figure 3). In this regard, based on the obtained dependencies and the comparison of the
actual and predicted values of the ecological and innovative performance index, it is advisable to identify the following key
areas for improving financial support (Figure 3).

The results showed that capital investments and related financing channels are generally associated with an increase in
integrated ecological and innovative performance, but the strength of this effect depends on financial constraints. In par-
ticular, the debt burden and the cost of financing can reduce performance even with increasing investment costs, which
emphasizes the need to manage the capital structure and the price of resources involved. A comparison of two enter-
prises demonstrates that investment decisions of the same scale can provide different ecological and innovative returns,
so the priority is not only to increase financing, but also to increase the conversion of financial resources into measurable
results through a portfolio approach, phased project financing, and financing for results.
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Stabilize internal sources of financing for eco-innovation through linking to operating cash flow and a portfolio
approach

Our graphs show that CAPEX growth is associated with an increase in EIE, but this effect is stronger when investments are not
“one-off” but are supported by a stable financial flow. For PJISC "MHP” this means consolidating the practice of an annual “eco-
innovation minimum” as a share of operating cash flow, and distributing it between short-term energy efficiency projects and
longer-term technological changes. For LLC "METINVEST HOLDING" it is advisable to introduce a portfolio where part of the
CAPEX is directed to fast projects with a short payback period, and part to large modernizations, but with a clear financial
“corridor” and phased financing. This reduces the risk of EIE failures in years when the overall investment cycle is unstable

Directions for improving the system of financial support for increasing the efficiency of ecological and innovative activities
based on the results of modeling

Reduce financial constraints by managing debt
burden and cost of capital so as not to “extinguish”
the investment effect

Transfer the management of eco-innovations to the
“financing for results” model, where each hryvnia of
CAPEX is tied to EIE

In our analysis, the relationship between Leverage and EIE
is negative, and there is also a noticeable negative impact
of the cost of financing, so part of the investment effect is
“eaten up” by financial costs and constraints. For PJSC
“MHP”, a practical recommendation is to fix the target
range of debt burden for innovation programs, and use
tools to make financing cheaper, for example, green credit

To increase efficiency, it is important not just to increase
CAPEX, but to increase the “conversion” of financing into
results. Therefore, for both enterprises, it is advisable to
create a single system where eco-innovation projects are
approved only together with formalized indicators that
affect EIE, and are monitored quarterly. For PJSC “MHP”
this could be a matrix of “CAPEX or EE spend versus

lines, grant components, related loans, or internal capital
investment funds with a hard limit on interest costs. For LLC
“METINVEST HOLDING", the key is to shift the emphasis
from “massive” debt financing to mixed financing, where
some of the projects go through partner programs, export
credit agencies, or longer instruments with a lower rate,
because it is high FinCost and high Leverage in the
demonstration logic that reduce EIE even in the presence of

expected EIE growth”, which is integrated into budgeting.
For LLC "METINVEST HOLDING” such a system is especially
important due to the different scale of projects, so phased
financing is required, when the next tranche opens after
achieving intermediate target values. This directly
corresponds to our logic from the Actual vs Predicted graph,
where the quality of factor management affects how much
performance corresponds to the “forecast” from financial

CAPEX variables

Figure 3. Directions for improving the system of financial support for increasing the efficiency of ecological and innovative activities
based on the results of modeling.

DISCUSSION

The results of the correlation-regression analysis of the financial support for increasing the efficiency of ecological and
innovative activities using the example of PJSC "MHP” and LLC “METINVEST HOLDING" indicate that at the enterprise
level, the key is not only the fact of the availability of investments, but also the ability of the enterprise's financial system
to convert investment resources into sustainable innovative results. In this context, our findings are consistent with the
line of research, which emphasizes that corporate social responsibility policies and ecological technological innovations can
be associated with financial results, especially in companies with high environmental burden (Przychodzen and Przycho-
dzen, 2015). At the same time, unlike many works that focus on the macro level or assess the effects of green financing
instruments at the country and policy levels, our approach demonstrates an entrepreneurial logic, when real financial
variables from reporting form a measurable output in the form of an index of ecological and innovative performance. It is
significant that the international literature often focuses on external financial instruments, in particular green finance,
green credit, and policy effects, and concludes that such instruments stimulate green innovation or improve environmental
performance, especially for enterprises with high pollution (Chang et al., 2024; Li et al., 2024). Studies also emphasize the
role of technological innovation as a channel through which green financial mechanisms enhance environmental perfor-
mance and support energy transformations (Chen et al., 2024).
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A separate layer of work emphasizes that the effectiveness of green financial instruments is context-dependent; in partic-
ular, it can change under the influence of climate policy uncertainty or the regulatory environment, which affects innovation
activity and performance (Du and Guo, 2023). In this context, our study strengthens the argument that the financial model
of the enterprise should include mechanisms to stabilize financing and minimize financial costs.

A significant body of research also points to the combination of green finance with other factors, such as the digital
economy, as drivers of green growth and efficiency (Liu et al., 2023). Our approach in this regard can be interpreted as a
micro-level “efficiency audit” tool that allows us to assess whether financial resources are actually transformed into in-
creased innovation performance rather than being absorbed into the general investment flow. That is why an important
part of our work is not only to assess the connections, but also to build a practical template for regular monitoring, which
can be supplemented with digital tools for collecting indicators, and thus be integrated into modern management practices
in the enterprise.

The novelty of our study is that we shifted the focus from the macro-level effects of green financing to the applied
entrepreneurial plane and showed how, based on public financial reporting, it is possible to form a quantitative model
demonstrating the relationship between financing and eco-innovation performance in two large companies from different
sectors. This distinguishes our work from studies that assess the impact of government instruments, such as subsidies for
research and development, or the effects of government regulation on green innovation (Shi and Zhou, 2024). We do not
deny the importance of government support, but we show that even in the presence of external incentives, the internal
mechanism of converting financial resources into results remains crucial, which should be formalized in the form of per-
formance-based financing, portfolio selection, and financial constraint management. The contribution to science lies in the
formation of an applied model for assessing the effectiveness of financial support for eco-innovation activities in an enter-
prise, which can be reproduced for other companies and sectors and used as a basis for comparative studies. This approach
complements existing findings on the positive impact of financial support on green technological innovation (Li and Wang,
2024), offering a more granular level of analysis where a researcher or practitioner can see which financial factors enhance
or weaken eco-innovation performance.

CONCLUSIONS

In general, we can argue that the financial support for increasing the efficiency of ecological and innovative activities at
the level of large enterprises should be considered as a managed process of transforming investment resources into a
measurable result, which is reflected in the integral index of ecological and innovative performance. The correlation and
regression analysis conducted on the example of PJSC *“MHP” and LLC "METINVEST HOLDING" confirmed the presence of
a stable relationship between the volume of capital investments and performance, and also showed that the strength of
this relationship significantly depends on financial constraints and the quality of investment portfolio management. The
results indicate that growth in capital investment is generally accompanied by an increase in the ecological and innovative
performance index. In other words, financing is a basic prerequisite for technological renewal and for strengthening the
environmental impact. At the same time, a comparison of two enterprises demonstrates that an investment impulse of the
same scale can give different results. This means that to increase efficiency, it is not enough to simply increase invest-
ments. It is important to increase the conversion of financing into results, namely, how quickly and how qualitatively funds
are transformed into technological changes, process modernization, and confirmed environmental indicators.

The conducted research allows us to formulate a generalized conclusion regarding the direction of improving the financial
support of ecological innovation activities for both enterprises. An important practical result is that for PISC “MHP”, the
priority is to establish a minimum level of financing for ecological innovations as a stable share of operating cash flow with
a focus on projects that quickly increase energy efficiency and provide a cumulative environmental effect. For LLC “METIN-
VEST HOLDING”, the portfolio logic of financing is critical, which combines fast projects with a short payback period and
longer technological modernizations, but with phased financing and strict control of the cost of capital so that financial
costs do not reduce the final result.

The practical significance of the results obtained is that the proposed structure of variables and the constructed regression
dependencies can be used as a template for regular monitoring of the effectiveness of financing ecological innovation
activities based on public reporting.

Future studies should extend the dataset beyond two enterprises and expand sector coverage to test whether the identified
relationships hold across different technological profiles, environmental intensities, and investment cycles.
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®IHAHCOBE 3ABE3NEYEHHSA NIABULLEHHA E®OEKTUBHOCTI EKOJ'IOFO-IHHOBALI,IﬁHOi
OIANbHOCTI

Ekonoro-iHHoBaLUiiHa AiSNbHICTb BENMKUX NIANPUEMCTB NOTPEBYE HE NULLIE TEXHOMOTYHUX pilleHb, a 1 (iHaHCOBOI apXi-
TeKTypu, 34aTHOI 3abe3nevyBaTt cTabinbHe iHBECTYBaHHS, KOHTPO/b BAPTOCTI KaniTany Ta pe3y/bTaTUMBHICTb BUKOPUC-
TaHHSA pecypciB. Y HawoMy AOCMIAXKEHHI yBary 30cepemkeHo Ha ¢hiHaHCOBOMY 3abe3neyeHHi nigBuLleHHS eeKTUBHOCTI
€KOMOro-iHHOBaUIMHOT AisIbHOCTI SIK Ha NPOLECi NepeTBOPeHHs hiHaHCOBKX pecypciB Ha BUMIPIOBaHWUI iHHOBALiHWI pe-
3ynbTaT. O6'eKTOM AoCnimKeHHs1 € cucteMa (iHAHCOBOro 3abe3neyeHHsi eKooro-iHHOBaUIMHOI AisinbHOCTI Ha piBHI Mmian-
puvemcts. lNpeamMeToM AOCNIMKEHHS € B3aEMO3B'A30K MK NMOKasHMKaMu iHaHCOBOro 3abe3neyveHHs, 3o0KkpemMa Kanitanb-
HUMW IHBECTULISIMM, BUTPaTaMM Ha eHeproedekTMBHICTb, onepauiiHMM rpoLLOBUM MOTOKOM, 6GOProBUM HaBAHTAKEHHSM i
BapTiCTiO (hiHAHCYBaHHSI, Ta iHTErpasibHOO EKOM0ro-iHHOBALIIMHO pe3y/bTaTUBHICTIO. MeToto poboTH € hopMyBaHHS 1
anpoballisi kopensiuiiHo-perpeciliHol MoAeni OLiHIOBaHHS! BMIMBY (DiHAHCOBMX YMHHWKIB Ha eKOJSIoro-iHHOBaUiHY pe3yb-
TATUBHICTb | po3pobKa pekoMeHaaLlil Woa0 BAOCKOHANEHHS (iHAaHCOBOro 3abesneyeHHs Ha npukniagi MNpueaTHOro akuio-
HepHoro ToBapucTea «MXI» 11 ToBapuUCTBa 3 06MEXEHOI0 BiaMnoBiganbHicTio «METIHBECT XOJSIAMHI». MeTogonoriyHoo
OCHOBOIO BUCTYNWIN KOPENSILIHWUIA aHani3 ANns BUSIBNEHHS HANPAMIB | CUNM CTAaTUCTUYHKX 3B'S3KIB MiX 3MiHHUMUK Ta pe-
rpeciiiHe MoZieNntoBaHHS ANs OLHIOBAHHS BHECKY KNOUYOBUX (hiHAHCOBUX MOKA3HMKIB Y MOSICHEHHS BapiaLlii iHTerpanbHOro
NMoKasHWKa eKOOro-iHHOBAaLiMHOT pe3ybTaTUBHOCTI. MpakTUYHE 3HAUYEHHS AOCNIKEHHS NOMSrae B TOMY, WO 3anporoHo-
BaHa Mofesb i NiAroTOBNEHWI IHCTPYMEHTapi MOXYTb 6YT BUKOPUCTaHI NiANPUEMCTBAMUN NS PETYASAPHOrO MOHITOPUHIY
eheKTMBHOCTI (hiHaHCOBOro 3abe3neyYeHHs eKonoro-iHHOBaLiNHOI AisiNbHOCTI, 06I'PyHTYBAHHS iHBECTULIMHMX NPIOPUTETIB
i KopuryBaHHs! iHaHCOBOI MONITUKM 3 YpaxyBaHHSIM (DiHAHCOBMNX OOMEXEHD.

KnouoBi cnoBa: diHaHcoBe 3a6e3neYeHHs, eK0oro-iHHoBaLiHa AisinbHICTb, eKOIHHOBALIii, IHBECTULiNHA e(heKTUBHICTD,
3eneHi diHaHCK, CTanuii po3BUTOK, YNPaB/iHHA PU3MKaMK MiANPUEMCTBA, IHCTPYMEHTU (hiHaHCYBaHHS
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