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Abstract. This article explores the development and analysis of investment strategies in energy
efficiency for Ukrainian household prosumers using an econometric model. The study identifies key
determinants influencing investment decisions by prosumers, such as income levels, energy prices,
government subsidies, environmental awareness, technology adoption, urbanization, and
education. By employing an econometric model, the research provides robust insights for
policymakers, energy industry stakeholders, and prosumers themselves to enhance energy
efficiency and promote sustainable energy practices in Ukraine. The analysis covers the period from
2019 to 2023 and focuses on secondary data sources, including government reports, energy industry
publications, and academic studies. The econometric model includes fixed effects and random
effects to account for unobserved heterogeneity and panel-specific effects, with lagged dependent
variables and instrumental variables to address endogeneity. Results show that higher income
levels, government subsidies, environmental awareness, technology adoption, urbanization, and
education positively influence investment in energy efficiency by prosumers. Energy prices have a
negative impact, likely due to cost concerns. Case studies of successful prosumer investment
strategies, such as solar panels, energy-efficient appliances, smart home technologies, and
insulation/weatherization, further demonstrate the feasibility and benefits of energy efficiency
investments. These findings offer valuable insights for policymakers and stakeholders to support
prosumers in making informed and sustainable investment decisions, ultimately contributing to a
more energy-efficient and sustainable future for Ukraine. The research highlights the need for
consistent policy support to sustain investment momentum, especially in the context of the current
war and its impact on Ukraine's energy infrastructure. Additionally, it underscores the importance
of rebuilding and enhancing the country's energy systems in the post-war recovery phase to ensure
long-term sustainability.

Keywords: energy efficiency, prosumers, investment strategies, econometric modeling, sustainable
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1. INTRODUCTION

Energy efficiency is a critical concept in the context of global and Ukrainian energy markets. It refers
to the efficient use of energy to achieve a specific outcome, such as reducing energy consumption or
maximizing energy output. Energy efficiency plays a crucial role in enhancing energy security, reducing
greenhouse gas emissions, and promoting sustainable development (Kurbatova et al., 2023). In the
context of global efforts to mitigate climate change, improving energy efficiency is recognized as one of
the most cost-effective ways to reduce carbon emissions.
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In Ukraine, energy efficiency is a key priority due to its potential to enhance energy security, reduce
energy import dependency, and improve the competitiveness of the economy. The country has
significant energy efficiency potential, particularly in the residential sector, where buildings are often
poorly insulated and consume excessive amounts of energy for heating and cooling (Bekun et al., 2019).
By investing in energy efficiency measures, Ukraine can reduce its energy consumption, lower energy
bills for consumers, and contribute to its climate goals.

The concept of prosumers, a portmanteau of “producer” and “consumer,” refers to individuals or
entities that both consume and produce energy. Prosumers are becoming increasingly important in the
energy sector due to the rise of distributed energy resources, such as rooftop solar panels and home
energy storage systems. These technologies allow prosumers to generate their own electricity, reducing
their reliance on the traditional grid and often enabling them to sell excess electricity back to the grid
(Murshed, 2020).

In the context of energy efficiency, prosumers play a crucial role as they have the ability to invest in
energy-efficient technologies and practices to reduce their energy consumption. By becoming more
energy efficient, prosumers can lower their energy bills, increase their energy independence, and
contribute to a more sustainable energy system (Shkola et al., 2021).

In Ukraine, the concept of prosumers is gaining traction, particularly in the context of renewable
energy development. The country has significant renewable energy potential, particularly in solar and
wind power, which can be harnessed by prosumers to generate clean electricity. As Ukraine seeks to
diversify its energy mix and reduce its carbon footprint, prosumers are expected to play an increasingly
important role in the country's energy transition.

Energy efficiency and prosumers are two interconnected concepts that are shaping the future of the
energy sector (Ren et al., 2022). By promoting energy efficiency and empowering prosumers, Ukraine
can achieve its energy and climate goals while also enhancing energy security and promoting
sustainable economic development.

Scholars have focused on understanding the nexus between CO2 emissions, resource rent,
renewables, and nonrenewable energy sources in various economies (Bekun et al., 2019). This research
direction aligns with the global shift towards renewable energy sources and the imperative to reduce
greenhouse gas emissions for sustainable development (Candra et al., 2023).

Studies have also explored the impact of renewable energy consumption on economic growth,
particularly in countries along the Belt and Road Initiative (Jia et al., 2023). The findings underscore the
importance of renewable energy adoption in driving economic development and environmental
sustainability.

Researchers have investigated the interrelationship between financialization and natural resource
rents, highlighting the complexities of economic systems and the need for sustainable resource
management policies (Canh & Thong, 2020). Similarly, the impact assessment of foreign direct
investment (FDI) on industrial green competitiveness emphasizes the importance of FDI heterogeneity
in shaping environmental outcomes (Liu et al., 2022).

Studies have examined the alignment of trade liberalization policies with renewable energy
transition in low and middle-income countries, emphasizing the need for policy coherence for
sustainable development (Murshed, 2020). The role of carbon markets and green bonds markets in
promoting sustainable finance has also been investigated, highlighting the potential synergies between
these markets (Ren et al., 2022).

Scholars have explored the potential role of economic growth, financial development, and research
and development expenditures in achieving net-zero carbon emissions targets, emphasizing the
importance of holistic approaches to sustainable development (Shahbaz et al., 2020). Lastly, research on
cathode regeneration and upcycling of spent lithium-ion batteries emphasizes the importance of circular
economy principles in promoting sustainability in the energy sector (Xiao et al., 2023).

Recent literature has focused on understanding the dynamic impact of natural resource rents,
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financial development, and technological innovations on environmental quality, particularly in
economies involved in the Belt and Road Initiative (Zuo et al., 2021). This research highlights the need
for sustainable resource management practices and technological innovations to mitigate environmental
degradation.

In the context of Ukraine, studies have explored policy improvements for renewable energy
promotion in households, particularly focusing on feed-in tariff policies (Kurbatova et al., 2023). The
findings emphasize the importance of effective policy mechanisms in promoting renewable energy
adoption at the household level.

Research has been conducted on managing energy efficiency and renewable energy in the residential
sector, emphasizing the need for a holistic approach to energy management (Sotnyk et al., 2023; Sotnyk
et al., 2024). This includes the integration of renewable energy sources, energy efficiency measures, and
smart technologies to optimize energy use and reduce environmental impact.

Support for household prosumers in the early stages of power market decentralization has been
investigated, highlighting the challenges and opportunities associated with decentralized energy
systems (Zhou et al., 2023). The study underscores the importance of supportive policies and regulatory
frameworks to facilitate the transition to decentralized energy systems.

Studies have also focused on determining the optimal directions of investment in regional renewable
energy development, highlighting the need for targeted investments to maximize the impact of
renewable energy projects (Sotnyk et al., 2022). This research provides valuable insights for
policymakers and stakeholders seeking to promote sustainable energy development at the regional
level.

Research on state support policy for renewable energy development in emerging economies, such as
Ukraine, emphasizes the importance of supportive policy environments for fostering renewable energy
growth (Kurbatova et al., 2020). The findings underscore the need for clear and consistent policy
frameworks to attract investment and promote renewable energy development.

Green project assessment has gained significant attention within the context of advanced innovative
development concepts, highlighting the importance of evaluating environmental impacts in project
planning (Shkola et al., 2021). This research emphasizes the need for integrating sustainability
considerations into project assessments to promote green and sustainable development practices.

Carbon tax policies have been studied as effective instruments for environmental management,
particularly in Ukraine (Nekrasenko et al., 2015). The research highlights the potential of carbon taxes to
incentivize emissions reduction and promote sustainable energy practices.

The adaptation of ecological entrepreneurship development has been explored as a means to
promote sustainable business practices and environmental conservation (Prokopenko et al., 2020). This
research underscores the importance of integrating environmental considerations into entrepreneurship
models to achieve sustainable development goals.

Effective management tools for addressing poverty and food waste in the context of integrated
energy management have also been studied (Mihalcova et al.,, 2021). This research highlights the
potential synergies between poverty alleviation efforts, food waste reduction, and energy management,
emphasizing the need for holistic approaches to sustainable development.

Studies have investigated energy poverty and energy efficiency in emerging economies, highlighting
the challenges and opportunities associated with ensuring energy access and promoting energy
efficiency (Li et al., 2022). The research underscores the importance of addressing energy poverty as part
of broader sustainability and development agendas.

The purpose of this study is to explore the development and analyze the investment strategies in
energy efficiency for Ukrainian prosumers using an advanced econometric model. The study aims to
identify the key determinants of investment decisions in energy efficiency and their impacts on the
performance and behavior of households-prosumers. By employing an econometric model, the study
seeks to provide robust and reliable insights for policymakers, energy industry stakeholders, and
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prosumers themselves to enhance energy efficiency and promote sustainable energy practices in
Ukraine.

Problem statement. Despite the potential benefits of investing in energy efficiency, such as reduced
energy costs and environmental impact, there is a lack of comprehensive research on the investment
strategies of Ukrainian prosumers in this area using econometric models. Existing literature often
focuses on macro-level energy policies and technologies, overlooking the specific factors influencing
investment decisions at the individual prosumer level. This gap in knowledge hinders the development
of targeted policies and strategies to promote energy efficiency among prosumers in Ukraine.

The aim of this research is to develop and analyze investment strategies in energy efficiency for
Ukrainian household prosumers using an advanced econometric model. The study seeks to achieve
several objectives. First, it aims to identify the key determinants influencing investment decisions in
energy efficiency among Ukrainian prosumers, including factors such as income levels, energy prices,
government subsidies, environmental awareness, technology adoption, urbanization, and education.
Second, the research aims to quantify the impacts of these determinants on the level of investment in
energy efficiency by prosumers, estimating the magnitude and direction of the effects of each
determinant on investment decisions.

Third, the study aims to develop an advanced econometric model that captures the dynamic nature
of investment decisions in energy efficiency, incorporating lagged dependent variables and instrumental
variables to address potential endogeneity issues. Fourth, it seeks to provide evidence-based policy
recommendations for policymakers, energy industry stakeholders, and prosumers to enhance energy
efficiency and promote sustainable energy practices in the household sector of Ukraine. These
recommendations may include strategies to increase government subsidies, raise environmental
awareness, and facilitate technology adoption among prosumers.

Finally, the research aims to contribute to the existing body of knowledge on energy efficiency and
prosumer behavior in Ukraine by filling gaps in the literature. By employing an advanced econometric
model to analyze investment strategies at the individual prosumer level, this research seeks to provide
valuable insights into the factors influencing investment decisions in energy efficiency among Ukrainian
prosumers. These insights can inform policy decisions and support the development of effective
strategies to promote energy efficiency and sustainable energy practices in Ukraine.

The dynamic nature of the energy sector, including fluctuating energy prices, evolving technology
trends, and changing government policies, poses challenges for prosumers in making informed
investment decisions. Without a clear understanding of the factors influencing their investment choices,
prosumers may miss opportunities to improve their energy efficiency and reduce their environmental
impact.

The ongoing war with Russia has significantly impacted Ukraine's energy infrastructure. Conflict
zones such as Lugansk, Donetsk, and Crimea have experienced substantial destruction of energy
facilities, reducing energy production capacities. The war has led to decreased investments in energy
infrastructure and technologies due to uncertainty and financial strain. Destruction of residential
buildings, which account for a large portion of energy consumption, further complicates the
implementation of energy efficiency measures.

Understanding the specific challenges and opportunities faced by Ukrainian prosumers in this
volatile context is crucial for developing effective investment strategies and policies to enhance energy
efficiency despite the challenges posed by the war.

2. RESEARCH METHODS

This research relies on secondary data sources, including government reports, energy industry
publications, and academic studies, to gather information on the variables of interest. The data covers
the period from 2019 to 2023 and includes information on household income levels, energy prices,
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government subsidies, environmental awareness campaigns, technology adoption rates, urbanization
trends, and education levels in Ukraine.

The primary analytical tool used in this research is an advanced econometric model. Specifically, a
panel data regression model is employed to analyze the determinants of investment strategies in energy
efficiency for Ukrainian household prosumers. The model includes both fixed effects and random effects
to account for unobserved heterogeneity and panel-specific effects. To address potential endogeneity
issues, the model incorporates lagged dependent variables and instrumental variables. The Arellano-
Bond estimator is used for the dynamic panel data model, which allows for the analysis of investment
behavior over time. This approach enables us to estimate the effects of various factors on investment
decisions while controlling for confounding variables and capturing the dynamics of these decisions.

The analysis involves estimating the parameters of the econometric model using statistical software
such as Stata. The model is estimated using robust standard errors to account for heteroscedasticity and
autocorrelation.

The results are then interpreted to identify the key determinants of investment strategies in energy
efficiency for Ukrainian household prosumers. The significance and magnitude of the estimated
coefficients are analyzed to understand the impact of each determinant on investment decisions.

While the econometric model provides valuable insights into the factors influencing investment
strategies in energy efficiency, it is important to acknowledge its limitations. The model relies on the
availability and quality of secondary data, which may be subject to measurement errors or missing
information (World Bank, 2024; International Monetary Fund, 2024; International Energy Agency, 2024;
Ministry of Energy and Coal Industry of Ukraine, 2024; Ministry of Finance of Ukraine, 2024; National
Bank of Ukraine, 2024; State Statistics Service of Ukraine, 2024). Additionally, the model assumes that
the relationship between the variables is linear and may not capture nonlinear relationships or
interactions between variables.

3. RESULTS AND DISCUSSION

The transition towards energy efficiency in the residential sector has gained significant importance
globally, and Ukraine is no exception (World Bank, 2024). Prosumers, individuals who both consume
and produce energy, play a pivotal role in this transition. To enhance energy efficiency, it is crucial to
understand the determinants and impacts of investment strategies adopted by these prosumers (Sotnyk,
et al.,, 2020). This research develops and analyzes an econometric model that examines the factors
influencing investment decisions in energy efficiency and their subsequent effects on the performance
and behavior of Ukrainian household prosumers (Fig. 1).

Note:

(1) Where:

- Investmentit: Investment in energy efficiency by prosumer i at time t.

- Incomeit: Income level of prosumer i at time t.

- EnergyPricesit: Energy prices faced by prosumer i at time t.

- GovernmentSubsidiesit: Government subsidies available to prosumer i at time t.

- Environmental Awarenessit: Level of environmental awareness of prosumer i at time t.

- TechAdoptionit: Rate of technology adoption by prosumer i at time t.

- Urbanizationit: Urbanization level of the area where prosumer i lives at time t.

- Educationit: Education level of prosumer i at time t.

- ai: Unobserved individual-specific effect.

- At: Time-specific effect.

- €it: Error term.
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! Objective
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1 Analyze the determinants and impacts of investment strategies in energy efficiency on the
| performance and behavior of Ukrainian household prosumers.

1
1

1. Model specification
The primary model is a panel data regression model that captures the effects of
various factors on the level of investment in energy efficiency by prosumers:

Vo

2. Fixed effects vs. random effects
Fixed effects (FE) model controls for time-invariant characteristics of prosumers.
Random effects (RE) model assumes that individual-specific effects are uncorrelated
with the regressors. .
The Hausman test can be used to choose between FE and RE models. '
1

1

! 3. Dynamic panel data model

1 To account for potential endogeneity and dynamics in the investment decisions, use a
] dynamic panel data model (e.g., Arellano-Bond estimator).

1

E 4. Instrumental variables (IV)

! To address endogeneity issues, consider using instrumental variables. Potential

! instruments could be lagged values of endogenous variables or external instruments
! related to government policy changes.

5. Model estimation '

The authors use panel data estimation techniques such as Fixed effects (FE), Random |
effects (RE), and Generalized method of moments (GMM) '

|

1

1

Implement robust standard errors to account for heteroskedasticity and
autocorrelation.

Fig. 1 - A panel data regression model

The primary econometric framework employed in this study is a panel data regression model. This
model is chosen for its ability to control for unobserved heterogeneity and capture the dynamics of
investment decisions over time. The model specification includes several key variables: income, energy
prices, government subsidies, environmental awareness, technology adoption, urbanization level, and
education. Each of these variables is hypothesized to influence the level of investment in energy
efficiency by prosumers.

Income is a fundamental determinant, as higher income levels typically enable greater investment
capacity (Karpus, 2023). Energy prices are also critical, as higher prices provide stronger incentives for
energy-saving investments (Mazur, et al., 2023). Government subsidies play a supportive role by
reducing the financial burden of such investments (World Bank, 2024). Environmental awareness is
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expected to drive investment decisions, as more informed prosumers are likely to prioritize
sustainability. The adoption of technology is another important factor, as modern, energy-efficient
technologies can significantly reduce energy consumption (Leonov et al., 2024). Urbanization level is
included to capture the differences in investment behavior between urban and rural areas. Education is
considered as it influences both awareness and the capacity to make informed investment decisions.

To account for potential endogeneity and the dynamic nature of investment decisions, a dynamic
panel data model using the Arellano-Bond estimator is employed. This model includes lagged
dependent variables to capture the persistence in investment behavior over time. Additionally, IV are
used to address endogeneity issues, ensuring that the estimated effects are not biased by reverse
causality or omitted variable bias. Potential instruments include lagged values of endogenous variables
and external policy changes.

The estimation of this model involves using robust statistical techniques to ensure the reliability of
the results. FE and RE models are considered, with the Hausman test guiding the choice between them.
GMM is utilized for the dynamic panel data model, providing consistent and efficient estimates even in
the presence of potential endogeneity.

The results of the econometric analysis are expected to provide valuable insights into the investment
behavior of Ukrainian prosumers. By quantifying the impact of each determinant on investment levels,
this study aims to identify the most influential factors and provide evidence-based recommendations for
policymakers. For instance, if government subsidies are found to have a significant positive effect,
increasing such subsidies could be a key policy lever. Similarly, enhancing environmental awareness
through educational campaigns could drive higher investments in energy efficiency.

This econometric model offers a comprehensive approach to understanding and analyzing the
investment strategies in energy efficiency for Ukrainian prosumers. The findings of this study have the
potential to inform policy decisions, promote sustainable energy practices, and ultimately contribute to
the overall energy efficiency goals of Ukraine. By addressing the determinants and impacts of
investment decisions, this research provides a robust framework for enhancing the role of household
prosumers in the energy transition.

The fixed effects model allows authors to control for unobserved heterogeneity and capture the
influence of time-invariant characteristics on investment behavior. Meanwhile, the dynamic panel data
model incorporates the dynamic nature of investment decisions and addresses potential endogeneity by
using lagged dependent variables and instrumental variables. This comprehensive approach ensures
that findings are robust and reflective of the true drivers of investment in energy efficiency.

The data utilized in this study spans the years 2019 to 2023 and focuses on various regions in
Ukraine. Due to the ongoing war with Russia, data from the Lugansk, Donetsk, and Autonomous
Republic of Crimea regions were excluded, as these areas are currently occupied. This exclusion ensures
the accuracy and reliability of the data collected and analyzed. The results of this analysis provide
valuable insights into the effectiveness of various policy measures and the role of socio-economic factors
in shaping investment decisions (Fig. 2, Fig. 3). These insights are crucial for designing targeted
interventions to enhance energy efficiency and support the transition towards sustainable energy
systems in Ukraine.

The average annual per capita income for each region was sourced from the State Statistics Service of
Ukraine. This data reflects the economic well-being of individuals in different regions, providing a
foundation for understanding the potential for investment in energy-efficient technologies. Average
prices for electricity and gas for households were obtained from the Ministry of Energy and Coal
Industry of Ukraine. These prices are critical for analyzing the cost dynamics associated with household
energy consumption and the potential savings from adopting energy-efficient technologies.
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Information on the total amount of subsidies provided to households for implementing energy-
efficient technologies was sourced from the National Bank of Ukraine and the Ministry of Finance of
Ukraine. These subsidies play a significant role in promoting the adoption of such technologies by
reducing the financial burden on households. The level of environmental awareness among the
population was assessed based on surveys and analytical reports. This variable indicates the
population’s understanding and attitude towards environmental issues, which can influence the
adoption rate of energy-efficient technologies.

Data on the percentage of households using energy-efficient technologies, such as solar panels and
heat pumps, was obtained from the Ministry of Energy and Coal Industry of Ukraine. This variable
measures the penetration of these technologies in households, providing insight into the current state
and potential growth areas. The percentage of the urban population in each region was sourced from the
State Statistics Service of Ukraine. Urbanization levels can impact energy consumption patterns and the
feasibility of implementing certain energy-efficient technologies. The percentage of the population with
higher education was also sourced from the State Statistics Service of Ukraine. Higher education levels
are often associated with greater awareness and adoption of new technologies, including those for
energy efficiency.

The data collection process adhered to rigorous standards to ensure accuracy and reproducibility.
Each variable was sourced from reliable and authoritative national agencies, ensuring that the data
reflects the actual conditions in each region. Environmental awareness was based on comprehensive
surveys and reports, reflecting public attitudes and knowledge. Technology adoption data was collected
from national energy agencies, reflecting the prevalence of modern energy solutions in households. By
detailing the sources and methods used to gather and calculate these variables, we ensure that the data
set is transparent and can be replicated by other researchers, adhering to the principles of data integrity
and reproducibility. This approach not only enhances the credibility of the study but also provides a
clear pathway for future research to build upon these findings.

The econometric analysis reveals that income, government subsidies, environmental awareness,
technology adoption, urbanization, and education are key drivers of investment in energy efficiency
among Ukrainian prosumers. The persistence of investment behavior over time underscores the
importance of sustained policy interventions. These findings provide valuable insights for policymakers
to design effective strategies to promote energy efficiency investments, such as enhancing subsidies,
raising environmental awareness, and facilitating the adoption of advanced technologies.

In the fixed effects model, several variables emerge as significant determinants of investment
behavior. Income is positively and significantly associated with investment in energy efficiency,
suggesting that higher income levels enable prosumers to allocate more resources towards energy-
saving measures. Conversely, energy prices (electricity and gas for households) show a negative and
significant relationship with investment, indicating that higher energy costs may deter prosumers from
investing, possibly due to the increased financial burden they face. This finding highlights the sensitivity
of investment decisions to cost considerations. Government subsidies are found to have a positive and
significant impact on investment, demonstrating the effectiveness of financial incentives in promoting
energy-efficient investments. This suggests that increasing subsidies can play a crucial role in
encouraging prosumers to invest in energy efficiency. Environmental awareness also exhibits a positive
and significant relationship with investment, indicating that prosumers who are more conscious of
environmental issues are more likely to invest in energy-saving technologies. The rate of technology
adoption is another significant factor, with a positive association indicating that higher rates of adoption
of new technologies lead to greater investments in energy efficiency. This underscores the importance of
facilitating access to and adoption of advanced technologies to boost energy efficiency. Urbanization is
positively and significantly related to investment, suggesting that prosumers in urban areas are more
inclined to invest in energy efficiency compared to those in rural areas. This could be due to better
access to resources, information, and infrastructure in urban settings. Education also plays a significant
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role, with higher levels of education being associated with greater investments in energy efficiency. This
highlights the role of education in raising awareness and understanding of the benefits of energy
efficiency.

The dynamic panel data model using the Arellano-Bond estimator confirms and extends these
findings. Lagged investment is positively and significantly associated with current investment,
indicating persistence in investment behavior over time. This suggests that prosumers who have
invested in energy efficiency in the past are likely to continue investing, emphasizing the importance of
maintaining consistent policy support to sustain investment momentum. The results for income,
government subsidies, environmental awareness, technology adoption, urbanization, and education
remain consistent with the fixed effects model, with all these variables showing positive and significant
associations with investment. This consistency reinforces the robustness of the findings across different
econometric specifications. Similarly, the negative and significant relationship between energy prices
and investment is consistent with the fixed effects model, further emphasizing the deterrent effect of
high energy costs on investment decisions.

Given that the period of this study encompasses the ongoing war, it is crucial to address how the
war has impacted the results. The war has led to significant destruction of energy infrastructure, which
has inevitably influenced energy consumption patterns and investment behaviors in Ukraine. The war
has resulted in the destruction of at least 50-70% of the country's energy capacity, with the highest
percentage of damage occurring in the residential sector. This extensive damage has not only disrupted
the supply of energy but also reduced the capacity for both consumption and investment in energy-
efficient technologies. The war has led to a significant reduction in overall investments, as resources
have been diverted towards immediate recovery and defense needs rather than long-term energy
efficiency projects. Government subsidies, which are critical for encouraging the adoption of energy-
efficient technologies, have also been affected. These subsidies have likely been redirected or reduced
due to the pressing needs caused by the war. Additionally, the destruction of infrastructure has made it
difficult for households to implement and maintain energy-efficient technologies, further impacting the
potential for energy efficiency improvements.

The level of environmental awareness and education among the population, which are key factors in
promoting energy-efficient investments, have been influenced by the ongoing war. The focus of the
populace has shifted towards survival and immediate recovery efforts, potentially reducing the priority
given to energy efficiency. The war has also led to a significant displacement of people, which has
altered urbanization patterns and disrupted the demographic and economic profiles of many regions.
The destruction of energy infrastructure and the shifting priorities due to the war have inevitably
influenced the results of this study. It is important to consider these factors when interpreting the
findings, as they highlight the significant challenges faced by Ukrainian households in investing in
energy efficiency during this period. The study's model reflects these impacts, showing reduced
investments and altered consumption patterns as direct consequences of the war. This context
underscores the need for targeted policies and support mechanisms to rebuild the energy infrastructure
and promote energy efficiency in the post-war recovery phase.

Ukraine has made significant strides in promoting energy efficiency initiatives and regulations in
recent years. The country has adopted several policies and measures to improve energy efficiency,
including the Energy Efficiency Action Plan and the Energy Strategy of Ukraine until 2035 (IMF, 2024).
These initiatives aim to reduce energy consumption, increase energy efficiency in various sectors, and
promote the use of renewable energy sources. One example of a successful energy efficiency initiative in
Ukraine is the Energy Efficiency Fund, which provides financial support for energy efficiency projects in
the residential sector (IEA, 2024). The fund has helped improve the energy efficiency of thousands of
homes, reducing energy consumption and greenhouse gas emissions. Now, the Housing Recovery Fund
is also in place, and its impact should be noted.

Despite these efforts, Ukrainian prosumers face several challenges in improving energy efficiency.
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One major challenge is the high upfront costs of energy-efficient technologies, such as solar panels or
energy-efficient appliances. Many prosumers may not have the financial resources to invest in these
technologies, limiting their ability to reduce energy consumption and costs. Additionally, the lack of
awareness and information about energy efficiency measures and technologies is a barrier for many
prosumers. Without access to accurate information, prosumers may not be aware of the benefits of
energy efficiency or how to implement energy-saving measures in their homes. However, there are also
opportunities for improving energy efficiency in Ukraine. The country has vast renewable energy
potential, particularly in solar and wind power, which can be harnessed by prosumers to generate clean
electricity. By investing in renewable energy technologies, prosumers can reduce their reliance on fossil
fuels and contribute to a more sustainable energy system.

The ongoing transition to a liberalized energy market in Ukraine presents opportunities for
prosumers to participate in energy trading and demand response programs. These programs can
incentivize prosumers to reduce energy consumption during peak hours, helping to balance the grid
and reduce overall energy costs. While this is doubtful under wartime conditions, it is promising for the
post-war period, and it is worth mentioning this perspective.

While Ukrainian prosumers face challenges in improving energy efficiency, there are also significant
opportunities for progress. By addressing these challenges and capitalizing on these opportunities,
Ukraine can further enhance its energy efficiency efforts and move towards a more sustainable energy
future (Sotnyk et al., 2022).

Investments in energy efficiency for Ukrainian prosumers encompass various types, including solar
panels, energy-efficient appliances, smart home technologies, and insulation/weatherization. These
investments offer significant benefits but also come with costs that need careful evaluation. Solar panels
enable prosumers to generate their own electricity, reducing reliance on the grid and lowering energy
bills. Energy-efficient appliances, such as refrigerators and air conditioners, reduce energy consumption
and costs. Smart home technologies, like thermostats and lighting controls, help manage energy use
more efficiently. Insulation and weatherization improve energy efficiency by minimizing energy loss.

A cost-benefit analysis is crucial for evaluating these investments. Financially, while initial costs
vary, long-term savings on energy bills offset them (Prokopenko et al., 2024). For example, solar panels
can pay for themselves within 4 to 15 years. Environmentally, investing in energy efficiency reduces
greenhouse gas emissions and environmental pollution. Socially, it enhances comfort and quality of life,
especially in extreme weather conditions. While there are upfront costs, the long-term financial,
environmental, and social benefits of energy efficiency investments outweigh them. Ukrainian
prosumers can save money and contribute to a sustainable energy future by investing in these
technologies.

Table 1 below presents case studies of successful prosumer investment strategies in Ukraine or
similar contexts. These case studies highlight various types of investments in energy efficiency,
including solar  panels, energy-efficient appliances, smart home technologies, and
insulation/weatherization. The period of time for each case study indicates the duration over which the
investments were made and the outcomes achieved.

The case studies illustrate the effectiveness of various investment strategies in improving energy
efficiency and reducing costs for prosumers. Solar panels emerge as a popular choice, offering
substantial energy savings and environmental benefits. For example, Solar Tech's investment resulted in
a 30% reduction in energy costs over three years, demonstrating the long-term viability of solar energy.

These case studies demonstrate the effectiveness of various prosumer investment strategies in
improving energy efficiency and reducing energy costs. Solar panels and energy-efficient appliances are
shown to be particularly successful, with many companies achieving significant reductions in energy
consumption and costs over relatively short periods.

Smart home technologies and insulation/weatherization also prove to be effective strategies,
highlighting the importance of adopting a holistic approach to energy efficiency. These case studies
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provide valuable insights for other prosumers and policymakers looking to promote energy efficiency
initiatives.

Tab. 1
Successful investment strategies in energy efficiency by Ukrainian prosumers
Ne | Company Period Outcome
1 | Solar Tech | 2018-2021 | Solar Tech, a Ukrainian company, invested in solar panels for its
facilities, reducing energy costs by 30% over three years.
2 | Eco Home | 2019-2022 Eco Home Solutions upgraded to energy-efficient appliances,
Solutions cutting electricity bills by 20% annually since 2019.
3 Smart 2020-2023 | Smart Living implemented smart home technologies, leading to a
Living 15% reduction in energy consumption from 2020 to 2023.
4 Warm 2017-2021 Warm invested in insulation and weatherization, resulting in a
25% decrease in heating costs over four years.
5 Sun 2018-2022 Sun Power, a solar energy company, installed solar panels for
Power residential customers, with an average payback period of 5 years,
leading to significant savings and reduced environmental impact.
6 Green 2019-2021 Green Appliance replaced old appliances with energy-efficient
Appliance models, saving 15% on electricity bills within two years.
7 Bright 2020-2023 | Bright Home adopted smart lighting controls, resulting in a 10%
Home reduction in energy usage from 2020 to 2023.
8 | Insul Pro | 2018-2022 Insul Pro focused on insulation upgrades, achieving a 20%
decrease in heating and cooling costs over four years.
9 | SunTech | 2019-2023 | Sun Tech installed solar panels for residential customers, with an
average payback period of 6 years, demonstrating the viability of
solar energy investments.
10 | Energy | 2017-2021 Energy Saver implemented a combination of solar panels and
Saver energy-efficient appliances, reducing overall energy costs by 35%
over four years.
11 | Climate | 2018-2022 Climate Comfort invested in smart thermostats and HVAC
Comfort upgrades, leading to a 15% reduction in heating and cooling costs
over four years.
12 Green 2019-2023 | Green Power focused on solar panel installations for residential
Power buildings, achieving an average payback period of 4.5 years and
significant reductions in energy bills.
13 | Bright Eco | 2018-2021 Bright Eco upgraded to energy-efficient lighting, resulting in a
12% decrease in electricity consumption over three years.
14 Solar 2020-2023 | Solar Solutions installed solar panels for residential clients, with
Solutions an average payback period of 4.8 years, demonstrating the
feasibility and benefits of solar energy investments.
15 Clean 2019-2022 Clean Energy implemented a mix of solar panels and energy-
Energy efficient appliances, achieving a 25% reduction in overall energy
costs over three years.

Source: authors development using (IEA, 2024; World Bank, 2024).

Investment in energy efficiency is crucial for the sustainable development of Ukraine, especially
given the challenges posed by the ongoing war. From the government's perspective, several strategies
are in place but require further enhancement. Currently, the government offers subsidies and financial
incentives to promote energy efficiency projects, such as through the Energy Efficiency Fund which
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provides financial support for residential energy efficiency projects. To enhance this strategy, it is
recommended to increase the allocation of funds and expand the scope of subsidies to cover a broader
range of energy-efficient technologies and projects. Additionally, targeted subsidies for the most
vulnerable populations should be introduced to ensure equitable access to energy efficiency benefits.

The regulatory framework is another critical area where the government has established policies like
the Energy Efficiency Action Plan and the Energy Strategy of Ukraine until 2035. Strengthening and
enforcing these regulations by setting clear, achievable targets for energy efficiency improvements is
essential. Moreover, mandatory energy efficiency standards for new buildings and major renovations
should be introduced to ensure compliance and progress.

Awareness and education campaigns are currently limited in their efforts to educate the public about
the benefits of energy efficiency. To address this, launching comprehensive campaigns to inform citizens
about energy efficiency measures, available incentives, and the long-term benefits of investing in energy
efficiency is recommended. Partnering with educational institutions and media can help reach a wider
audience.

Infrastructure development has seen some investment in supporting energy efficiency, such as smart
grids and renewable energy sources. Accelerating the development and deployment of energy
infrastructure, focusing on smart grids, energy storage solutions, and renewable energy integration is
crucial. Ensuring that post-war reconstruction efforts prioritize energy efficiency and resilience will also
be vital for sustainable development.

From the prosumers' perspective, several strategies can be adopted to improve energy efficiency.
Currently, prosumers are adopting technologies like solar panels, energy-efficient appliances, and smart
home systems. To encourage wider adoption, providing clear information on the financial and
environmental benefits of these technologies and facilitating access to affordable financing options, such
as low-interest loans or leasing arrangements, is essential to reduce the upfront costs.

Participation in energy trading and demand response programs is currently limited due to the
ongoing war. Once feasible, promoting participation in these programs to optimize energy use and
reduce costs is recommended. Developing platforms and tools that enable prosumers to easily engage in
these programs will also be beneficial.

Community-based initiatives are few and far between. Fostering the development of community
energy projects, such as local solar cooperatives or shared energy storage systems, and providing
support and guidance to communities to help them organize and implement these initiatives is
necessary for broader engagement.

Continuous learning and adaptation are also critical. Prosumers often lack the knowledge and
resources to stay updated on the latest energy efficiency advancements. Establishing continuous
learning programs and resources for prosumers to stay informed about new technologies, best practices,
and policy changes is recommended. Creating networks and forums for prosumers to share experiences
and learn from each other can also help in spreading awareness and knowledge.

In conclusion, by clearly defining and implementing these investment strategies, both the
government and prosumers can significantly improve energy efficiency in Ukraine. The
recommendations provided aim to enhance the current strategies, ensuring they are comprehensive and
effective in promoting sustainable energy practices. As Ukraine continues to develop its energy
infrastructure and policies, these strategies will play a crucial role in achieving a more energy-efficient
and resilient future.

4. CONCLUSIONS

This article has highlighted the significance of energy efficiency and the role of prosumers in
advancing sustainable energy practices in Ukraine. Through an analysis of investment strategies using
an advanced econometric model, several key findings have emerged. Higher income levels, government
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subsidies, environmental awareness, technology adoption, urbanization, and education positively
influence investment in energy efficiency, while energy prices have a negative impact.

The case studies of successful prosumer investment strategies further underscore the importance of
tailored approaches. These strategies include investments in solar panels, energy-efficient appliances,
smart home technologies, and insulation/weatherization. Installing solar panels can significantly reduce
reliance on grid electricity, leading to lower energy costs and reduced environmental impact. Upgrading
to energy-efficient appliances can reduce energy consumption, resulting in long-term cost savings and
environmental benefits. Smart home technologies, such as smart thermostats and lighting systems, can
optimize energy use, further reducing costs and environmental impact. Improving insulation and
weatherization can reduce energy loss, particularly in older buildings, resulting in lower energy bills
and improved comfort. These strategies have led to significant reductions in energy costs and
environmental impact, demonstrating their effectiveness in promoting sustainable energy practices.

For policymakers, it is recommended to continue and expand subsidies and incentives for energy
efficiency investments. Given the ongoing war, it is crucial to address the impact on energy supplies and
costs. Policies should also focus on raising awareness and providing education on the benefits of such
investments. Additionally, policies should be implemented to facilitate technology adoption and
support prosumers in making informed investment decisions.

For prosumers, the recommendations include conducting a thorough cost-benefit analysis before
making investments, considering factors such as payback periods and long-term savings. It is also
important to stay informed about new technologies and opportunities for energy efficiency
improvements. By implementing these recommendations, policymakers and prosumers can work
together to enhance energy efficiency investments, reduce energy consumption, and promote
sustainable energy practices in Ukraine.

Future research endeavors could delve into several areas to further expand our understanding of
energy efficiency investments among prosumers in Ukraine. Firstly, exploring the long-term impacts of
energy efficiency investments beyond the scope of this study could provide valuable insights.
Understanding how these investments evolve over time and their sustained effects on energy
consumption patterns and environmental outcomes would be beneficial.

Investigating the role of regulatory frameworks and policy interventions in shaping prosumer
investment decisions could offer valuable insights. Exploring the effectiveness of different policy
instruments, such as financial incentives, tax credits, and energy efficiency standards, in encouraging
energy efficiency investments could inform future policy development.

Exploring the barriers and drivers of energy efficiency investments among different segments of the
prosumer population could provide a nuanced understanding of the factors influencing investment
decisions. Factors such as income level, geographic location, housing type, and awareness of energy
efficiency technologies could be explored to identify targeted interventions to promote energy efficiency.

Examining the potential synergies between energy efficiency investments and other sustainability
initiatives, such as renewable energy adoption and carbon reduction efforts, could provide insights into
holistic approaches to sustainable development.

Addressing the limitations of the current study, such as data availability and model assumptions,
could enhance the robustness of future research efforts. Utilizing more comprehensive datasets, refining
econometric models, and incorporating additional variables could improve the accuracy and reliability
of future analyses. Overall, future research endeavors in these areas could contribute to advancing our
knowledge of energy efficiency investments among prosumers and informing evidence-based policy
interventions.

Acknowledgements: The publication was prepared in the framework of the research project “Formation of
economic mechanisms to increase energy efficiency and provide sustainable development of renewable energy in
Ukraine's households” (No. 0122U001233), funded by the National Research Foundation of Ukraine.



76 _Olha Prokopenko, Yevhen Kovalenko, Svitlana Lytvynenko, Dmytro Riabtsev

REFERENCES

[1] Bekun, F. V., Alola, A. A., & Sarkodie, S. A. (2019). Toward a sustainable environment: Nexus between CO2
emissions, resource rent, renewable and nonrenewable energy in 16-EU countries. Science of The Total
Environment, 657, 1023-1029. https://doi.org/10.1016/j.scitotenv.2018.12.104

[2] Candra, O., Chammam, A., Alvarez, ]J. R. N, Muda, I, & Aybar, H. S. (2023). The impact of renewable energy
sources on the sustainable development of the economy and greenhouse gas emissions. Sustainability, 15(3),
2104. https://doi.org/10.2139/ssrn.4788972

[3] Canh, N. P, & Thong, N. T. (2020). Nexus between financialisation and natural resources rents: Empirical
evidence in a global sample. Resources Policy, 66, 101590.

[4] International Energy Agency. (2024). Energy Statistics Data Browser. https://www.iea.org/data-and-statistics
(accessed 15.05.2024).

[5] International Monetary Fund. (2024). IMF Finance Data. https://www.imf.org/en/Data (accessed 15.05.2024)

[6] Jia, H. Fan, S., & Xia, M. (2023). The Impact of Renewable Energy Consumption on Economic Growth:
Evidence from Countries along the Belt and Road. Sustainability, 15(11), 8644.

[7] Karpus, K. (2023). Not easy to ‘green’ old ways: National courts and rights-based smog cases in Poland.
Review of European, Comparative & International Environmental Law, 32(1), 149-157.

[8] Kurbatova T., Sotnyk I., Kubatko O., Baranchenko Ye., Arakpogun E., & Roubik H. (2020). State support
policy for renewable energy development in emerging economies: the case of Ukraine. International Journal of
Global Energy, Issues (IJGENVI). Volume. 19. Is. 1/2/3. http://www.inderscience.com/offer.php?id=114864

[9] Kurbatova, T., Sotnyk, I., Prokopenko, O., Bashynska, 1., & Pysmenna, U. (2023). Improving the feed-in tariff
policy for renewable energy promotion in Ukraine’s households. Energies, 16, 6773.
https://doi.org/10.3390/en1619677

[10] Leonov, Y., Fedirko, N., Bradul, O., Yunatskyi, M., & Koldovskyi, A. (2024). Effectiveness of Mechanisms of
Anti-Corruption Management in Modern Conditions. AD ALTA-journal of interdisciplinary research.
Magnanimitas. Volume 14, Issue 1, Special Issue. 45-50. https://doi.org/10.33543/1401394550

[11] Li, R, Xin, Y., Sotnyk, 1., Kubatko, O., Almashaqgbeh, 1., Fedyna, S., & Prokopenko, O. (2022). Energy poverty
and energy efficiency in emerging economies. International Journal of Environment and Pollution, 69(1-2), 1-
21. https://doi.org/10.1504/IJEP.2021.125188

[12] Liu, X., Zhang, W., Liu, X., & Li, H. (2022). The impact assessment of FDI on industrial green competitiveness
in China: Based on the perspective of FDI heterogeneity. Environmental Impact Assessment Review, 93,
106720.

[13] Mazur, V., Koldovskyi, A., Ryabushka, L., & Yakubovska, N. (2023). The formation of a rational model of
management of the construction company’s capital structure. Financial and Credit Activity Problems of
Theory and Practice, 6(53), 128-144. https://doi.org/10.55643/fcaptp.6.53.2023.4223

[14] Mihalcova, B., Koraus, A., Prokopenko, O., Hvastova, J., Frendkova, M., Gallo, P., & Beata, B. (2021). Effective
Management Tools for Solving the Problem of Poverty in Relation to Food Waste in Context of Integrated
Management of Energy. Energies, 14, 4245. https://doi.org/10.3390/en14144245

[15] Ministry of Energy and Coal Industry of Ukraine. (2024). Electricity and Gas Prices for Households.
https://www.mev.gov.ua/taxonomy/term/111

[16] Ministry of Energy and Coal Industry of Ukraine. (2024). Percentage of Households Using Energy-Efficient
Technologies. https://www.mev.gov.ua/taxonomy/term/111

[17] Ministry of Finance of Ukraine. (2024). Subsidies for Energy-Efficient Technologies.
https://www.mof.gov.ua/en/statistichnij-zbirnik

[18] Murshed, M. (2020). Are Trade Liberalization policies aligned with Renewable Energy Transition in low and
middle-income countries? An Instrumental Variable approach. Renewable Energy, 151, 1110-1123.

[19] National Bank of Ukraine. (2024). Subsidies for Energy-Efficient Technologies.
https://bank.gov.ua/en/statistic/sector-financial

[20] Nekrasenko, L. A., Prokopenko, O. V., & Aranchiy, V. I. (2015). Carbon tax as an instrument of environmental
management in Ukraine. Actual Problems of Economics, 165(3), 196-202.

[21] Prokopenko, O., Chechel, A., Koldovskiy, A., & Kldiashvili, M. (2024). Innovative Models of Green
Entrepreneurship: Social Impact on Sustainable Development of Local Economies. Economics Ecology Socium. 8,
89-111. https://doi.org/10.61954/2616-7107/2024.8.1-8


https://doi.org/10.1016/j.scitotenv.2018.12.104
https://doi.org/10.2139/ssrn.4788972
https://www.iea.org/data-and-statistics
https://www.imf.org/en/Data
http://www.inderscience.com/offer.php?id=114864
https://doi.org/10.3390/en1619677
https://doi.org/10.33543/1401394550
https://doi.org/10.1504/IJEP.2021.125188
https://doi.org/10.55643/fcaptp.6.53.2023.4223
https://doi.org/10.3390/en14144245
https://www.mev.gov.ua/taxonomy/term/111
https://www.mev.gov.ua/taxonomy/term/111
https://www.mof.gov.ua/en/statistichnij-zbirnik
https://bank.gov.ua/en/statistic/sector-financial
https://doi.org/10.61954/2616-7107/2024.8.1-8

Development and Analysis of Investment Strategies in Energy Efficiency... 77

[22] Prokopenko, O., Korchevska, L., Shulga, M., Zakharchenko, A., Staverska, T. & Sydorov, Y. (2020).
Adaptation of the development of ecological entrepreneurship. International Journal of Scientific and Technology
Research, 9(3), 1112-1115.

[23] Ren, X,, Li, Y., Wen, F., & Lu, Z. (2022). The interrelationship between the carbon market and the green bonds
market: Evidence from wavelet quantile-on-quantile method. Technological Forecasting and Social Change, 179,
121611.

[24] Shahbaz, M., Nasir, M. A., Hille, E.,, & Mahalik, M. K. (2020). UK’s net-zero carbon emissions target:
Investigating the potential role of economic growth, financial development, and R&D expenditures based on
historical data (1870-2017). Technological Forecasting and Social Change, 161, 120255.

[25] Shkola, V., Prokopenko, O., Stoyka, A., Nersesov, V., & Sapinski A. (2021). Green Project Assessment within
the Advanced Innovative Development Concept. Estudios de Economia  Aplicada,  39(5).
https://doi.org/10.25115/eea.v39i5.5135

[26] Sotnyk I., Kurbatova T., Dashkin V., & Kovalenko Ye. (2020). Green energy projects in households and its
financial support in Ukraine. International Journal of Sustainable Energy. Volume. 39, Is. 3. P. 218-239.
https://doi.org/10.1080/14786451.2019.1671389

[27] Sotnyk I., Kurbatova T., Kubatko O., Prokopenko O., & Jarvis M. (2023). Managing energy efficiency and
renewable energy in the residential sector: A bibliometric study. Problems and Perspectives in Management.
2023, 21(3), 511-527. https://doi.org/10.21511/ppm.21(3).2023.41

[28] Sotnyk I., Kurbatova T., Romaniuk Y., Prokopenko O., Gonchar V., Sayenko Y., Prause G., & Sapinski A.
(2022). Determining the op-timal directions of investment in regional renewable energy development.
Energies. Volume 15, 3646. https://doi.org/10.3390/en15103646

[29] Sotnyk M., Telizhenko A., Kurbatova T., Wenjuan Duan (2024). Architecture of the energy management
system of the residential sector/households. International scientific journal “Grail of Science”, 39, 56-66. URL:
Available at: http://surl.li/upvtk

[30] State Statistics Service of Ukraine. (2024). Annual Per Capita Income by Region. https://www.ukrstat.gov.ua/

[31] State Statistics Service of Ukraine. (2024). Percentage of Population with Higher Education.
https://www.ukrstat.gov.ua/

[32] State Statistics Service of Ukraine. (2024). DPercentage of Urban Population by Region.
https://www.ukrstat.gov.ua/

[33] World Bank. (2024). World Bank Open Data. https://data.worldbank.org/

[34] Xiao, X., Wang, L., Wu, Y., Song, Y., Chen, Z., & He, X. (2023). Cathode regeneration and upcycling of spent
LIBs: Toward sustainability. Energy & Environmental Science, 16(7), 2856-2868.

[35] Zhou, M., Pysmenna, U., Kubatko, O., Voloshchuk, V., Sotnyk, I, & Trypolska, G. (2023). Support for
household prosumers in the early stages of power market decentralization in Ukraine. Energies. 2023, 16. 6365.
https://doi.org/10.3390/en16176365

[36] Zuo, S., Zhu, M., Xu, Z., Olah, J., & Lakner, Z. (2021). The dynamic impact of natural resource rents, financial
development, and technological innovations on environmental quality: Empirical evidence from BRI
economies. International Journal of Environmental Research and Public Health, 19(1), 130.

Olha Prokopenko, Doctor of Economics, Professor, Researcher at the Estonian Entrepreneurship University of

Applied Sciences, Tallinn, Estonia, Professor at the Department of Business Economics and Administration, Sumy

State Makarenko Pedagogical University, Sumy, Ukraine;

ORCID ID: 0000-0003-1362-478X

Yevhen Kovalenko, Ph.D. in Economics, Associate Professor, Associate Professor at the Department of Economics,

Entrepreneurship and Business-Administration, Sumy State University, Sumy, Ukraine;

ORCID ID: 0000-0002-2111-9372

Svitlana Lytvynenko, Ph.D. in Economics, Assistant at the Department of Economics, Entrepreneurship and

Business-Administration, Sumy State University, Sumy, Ukraine;

ORCID ID: 0000-0001-5726-4080

Dmytro Riabtsev, Applicant at the Poltava University of Economics and Trade, Poltava, Ukraine;

ORCID: 0000-0001-5726-4080

Address: Olha Prokopenko, Estonian Entrepreneurship University of Applied Sciences, Suur-Sojamde 10a, 11415
Tallinn, Estonia; Sumy State Makarenko Pedagogical University, Romanska street 87, Sumy 40000,


https://doi.org/10.25115/eea.v39i5.5135
https://doi.org/10.1080/14786451.2019.1671389
https://doi.org/10.21511/ppm.21(3).2023.41
https://doi.org/10.3390/en15103646
http://surl.li/upvtk
https://www.ukrstat.gov.ua/
https://www.ukrstat.gov.ua/
https://www.ukrstat.gov.ua/
https://data.worldbank.org/
https://doi.org/10.3390/en16176365

78 Olha Prokopenko, Yevhen Kovalenko, Svitlana Lytvynenko, Dmytro Riabtsev

Ukraine.

Yevhen Kovalenko, Svitlana Lytvynenko, Sumy State University, Rimsky-Korsakov street 2, 40007,

Sumy, Ukraine.

Dmytro Riabtsev, Poltava University of Economics and Trade, Kovalia street 3, 36014, Poltava, Ukraine.
E-mail: olha.prokopenko@eek.ee, kovalenko@econ.sumdu.edu.ua, s.fedyna@biem.sumdu.edu.ua,
riabtsev.dmitro@gmail.com
Received: May 11, 2024; revised: May 29, 2024; accepted: June 6, 2024; published: June 30, 2024.

IIpokonenko Oasra, Kosasenko €sren, /utsuHenko Csitaana, Psabunes Jmurpo. Pospobka Ta aHaais
iHBeCTULIIIHMX CTpaTeriii B eHeproePeKIMBHICTb A4Sl YKpalHCBKMX IIOOYTOBMX CIIOXMBadiB. Kyprar
Ipuxapnamcoiozo yrisepcumemy imeni Bacurs Cmepanuxa, 11 (2) (2024), 62-78.

LIs1 crarTst 40cAiAXy€e po3poOKy Ta aHaAi3 iHBeCTMIIIIHUX CTpaTeriil y IiABUINEHHsI eHeproeeKTUBHOCTI AAs
YKpaiHCBKMX 4OMOIOCIIOAapCTB-IIPOAYIIEHTIB, BUKOPMCTOBYIOUM €KOHOMETPUUHY MoJeAab. JocaiaKeHHs BU3HaYa€
KAIOYOBI YMHHMKM, IO BIIAMBAIOTh Ha iHBeCTMIIiViHI pillleHHs AOMOTOCIIOAQPCTB-IIPOAYLIEHTIB, Taki sK piBeHb
AOXOAiB, IIiHM Ha eHeprilo, Aep>KaBHi cyOcuaii, ekoaoriuna 06i3HaHICTh, IPUITHATTS TEXHOAOTiN, ypOaHisallisa Ta
OcBiTa. 3acTOCOBYIOUM €KOHOMETPUYHY MOJAeAb, AOCAiA’KeHHs Haja€ HaAiliHi BUCHOBKM AAd TIOAITHKIiB,
3allikaBA€HUX CTOpPiH eHepreTMYHOI TaAy3i Ta caMHUX JAOMOTOCHOAApPCTB-IIPOAYIIEHTIB AAs IOKpallleHHs
eHeproeeKTUBHOCTI Ta CIPUAHH:A CTaAVM eHepreTMYHMM IpaKTuKaM B YKpaiHi. AHaai3 oxonamoe mepiog 3 2019
1o 2023 poku i 6a3yeThcsl Ha BTOPMHHUX AXKepedax AaHMX, BKAIOYalOodM YPsI40Bi 3BiTH, mMyOaikamii B eHepreTHaHiii
raaysi Ta akadeMiuHi gocaigkeHHsA. EkoHOMeTpmyHa MoJeab BKAIOWa€ (pikcopaHi edeKTy Ta BUIIaJKOBi epeKTu
AZS1 BpaxyBaHH HECIIOCTepe>KyBaHOI reTepOreHHOCTi Ta crienudiuHmx eeKTiB IaHei 3 3a1€>XKHIUMU 3MIHHUMM Ta
iHCTpyMeHTaAbHUMU 3MiHHUMU AAsl BUPIIlIeHHsA MIpoOJeMM eHAOTeHHOCTI. PeayabTaTy MOKa3ylOTh, IO BUIIUI
piBeHb A0XOAiB, Jep>kaBHi CyOcmail, exoaoriuHa OOi3HAHICTh, IIPUIHATTA TeXHOAOTiH, ypOaHisamis Ta ocBiTa
MMO3UTHMBHO BIIAMBAIOTh Ha iHBECTHUIIiI 40MOIOCIIOAAPCTB-IIPOAYIIEHTIB y MigBUINeHH: eHeproepeKTuBHOCTI. Llinn
Ha eHeprilo MalOTh HeraTMBHMII BIIAMB, JMMOBipHO, 4yepe3 3aHENOKOEHH:s IIOA0 BapTocTi. Kelicu ycmimmHmx
IHBeCTUIIIIHMX CTpaTerill 40MOTOCIIOAapCTB-IIPOAYLIEHTIB, TaKMX SIK COHSYHI IlaHeai, eHeproedeKTNBHI IIpuiasy,
TEXHOAOTIiI PO3YMHOIO JOMY Ta YTEILAEHH:/i30Ad1liA, A04aTKOBO AE€MOHCTPYIOTh 3AIICHEHHICTh Ta IIepeBaru
iHBeCTUIiN y MigBUINEeHHs eHeproepekTuBHOCTI. Lli BMCHOBKM Ha4alOTh IIiHHY iHQOpMAaIio 445 MOAITHKIB Ta
IHIMX 3allikaBAeHMX CTOPiH, MO0 MATpUMMAaTH JOMOTOCIOAAPCTB-IIPOAYLIEHTIB y MPUIHATTI OOIPYHTOBAaHUX Ta
CTaAuX IHBECTULIHMX piIlleHb, IO B KiHIIEBOMY pe3yAbTaTi crpus€ Oiabll eHeproeeKTMBHOMY Ta CTaAOMY
ManOyTHbOMYy YKpainmu. JocaigXeHHsI MigKpecAlo€ HeOOXiAHICTb IIOCTiHOI MOAITUMYHOI MATPUMKM A4
30epe>keHHsI iHBeCTMIIINTHOTO iMIyAbCy, 0COOAMBO B KOHTEKCTi ITOTOYHOI BiliHM Ta Ti BIAMBY Ha €HepreTMYHY
indpacrpykrypy YKpainu. KpiM TOro, HaroAomyeTscs Ha BaKAMBOCTI BiAHOBAEHHS Ta ITOKpaIleHHs eHepreTUIHIX
ClCTeM KpalHU B Ilepiod IiCASBOEHHOIO BiAHOBAEHH: 445 3a0e3ledeHHsI 40BIOCTPOKOBOI CTilIKOCTI.

Karo4osi caosa: eHeproepeKTMBHICTb, ITPOAYIIEHTH, CTpaTeTil iHBeCTyBaHHs, eKOHOMEeTPIYHEe MOJAeAIOBaHH:I,
CTaAuii PO3BUTOK, 40MOTOCIIOAapPCTBa.
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