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Abstract

Integrating innovation, energy-saving technologies, and the digital
economy is crucial for achieving sustainable development, increasing
competitiveness and ensuring a high quality of life. Addressing this issue
requires a comprehensive approach involving cooperation between
governments, businesses and society to achieve shared goals. This study
evaluates the interaction between energy-saving technologies and the
digital economy in green business and offers practical recommendations
for entrepreneurs and government agencies to support green businesses
through political and economic measures. Research employed methods
such as literature review, monographic, analytical, graphical, content
analysis, comparison, synthesis and analysis, and generalisation. The
article highlights the leading positions of scholars from different countries
on the issues under study in recent years. A comparative analysis of the Top
10 countries of the world based on the 2023 Human Development Index
and the Innovation Development Index is presented. This study shows that
trends in global investment in energy efficiency (2015-2022), the growth
of gross value added in the environmental goods and services sector in the
EU-27 (2001-2021), and the growth of green bonds (2019-2022) within the
EU-27 demonstrate the effectiveness of green entrepreneurship through
innovation and digitalisation. Leading digital platforms for transferring
innovations to green businesses were identified. The article also provides
practical recommendations for the transfer of innovations to promote green
business development in the context of digital transformation for
entrepreneurs and government agencies.

Keywords
Green entrepreneurship; Energy-saving technologies; Green economy;
Innovation; Digital economy



https://orcid.org/0000-0001-8317-0563
https://orcid.org/0000-0003-1208-9607
https://orcid.org/0000-0003-2567-3060
https://orcid.org/0009-0005-8462-640X
https://orcid.org/0000-0002-4063-6324

Grassroots Journal of Natural Resources, Vol.7, No.3 (December 2024), p.s92-s114 | ISSN 2581-6853 | CODEN GJNRA9
Doi: https://doi.org/10.33002/nr2581.6853.0703ukr05 Open Access

Introduction

Climate change, environmental pollution and depletion of natural resources necessitate
finding new solutions to reduce the negative impact on the environment. Climate change
has become one of the most critical and hotly debated issues of the twenty-first century,
threatening to destroy the world. One of the main causes of climate change is greenhouse
gas emissions, which are wreaking havoc on the earth (Shang et al., 2022). Energy-
saving technologies and digital innovations can significantly reduce greenhouse gas
emissions and resource consumption. Society, investors, and consumers increasingly
demand that businesses adhere to the principles of sustainable development. Green
businesses that integrate energy-saving technologies with the digital economy meet these
requirements and create competitive advantages (Zhu et al., 2023). The development of
digital technologies, such as the Internet of Things (loT), artificial intelligence,
blockchain, and big data, opens up new opportunities for optimizing business processes
and improving energy efficiency (Kalla et al., 2024). Integrating these technologies into
green businesses can significantly increase their efficiency and sustainability. Using
energy-saving technologies and digital solutions can reduce energy and resource costs,
increase productivity and reduce operating expenses. This helps enhance profitability
and create new economic opportunities.

Many countries are adopting policies and international agreements to support green
entrepreneurship and reduce greenhouse gas emissions (OECD, 2022). Research into
innovative approaches can help develop effective policies and strategies to implement
these commitments. Traditional business models often do not meet the requirements of
modern challenges (Hina et al., 2022). Innovative approaches to green entrepreneurship
which integrate energy-saving technologies and the digital economy contribute to creating
new, more sustainable business models. Green entrepreneurship supports job creation,
improves the quality of life, and preserves environmental balance (INNO GREEN, 2018).
This is especially important in sustainable development and preservation of natural
resources for future generations. The combination of green technologies and the digital
economy opens up new opportunities for innovation, the development of new markets, and
investment. This helps to reduce and alleviate the environmental burden, optimize
resources, and increase energy stability. However, the strategy requires significant
investment, the development of digital skills, and government support. Overall, this
approach has great potential for Ukraine's sustainable development but requires a
comprehensive approach with innovation, investment, and training.

The purpose of this study is to assess the interaction of energy-saving technologies and
the digital economy in the context of green entrepreneurship development and offer
practical recommendations for entrepreneurs to implement innovative approaches, as
well as for government agencies to support green entrepreneurship through political and
economic measures. The following research objectives were set to guide this study: 1)
to perform a literature review of the problems of forming green entrepreneurship in the
context of digitalization to ensure sustainable development; 2) to identify trends in global
energy efficiency investments; 3) to analyse the impact of green business on the
sustainability of economic development and value-added; 4) to identify the practical
recommendations for the transfer of innovations to ensure the development of green
business in the context of digital transformation.

Olha Sobko, Nataliia Gavkalova, Larysa Kurbatska, Vitalii Boichyk, Ihor Krysovatyy s93



Grassroots Journal of Natural Resources, Vol.7, No.3 (December 2024), p.s92-s114 | ISSN 2581-6853 | CODEN GJNRA9
Doi: https://doi.org/10.33002/nr2581.6853.0703ukr05 Open Access

Literature Review

Sustainable development is the central paradigm of future social development, and
developing a circular economy through globalisation and digitalisation will contribute
to achieving these goals. The study's practical significance is to deepen the theory and
practice of circular economy development Sustainable development is the central
paradigm of future social development, and the development of the circular economy
through globalization and digitalization will contribute to achieving these goals. The
practical significance of the study (Gavkalova et al., 2024) is to deepen the theory and
practice of circular economy development. The depletion of natural resources poses
threats to industrial development, provision of material goods, and quality of life. The
authors believe that irrational use of natural resources and inefficient resource
management worsen the environmental situation and reduce the efficiency of
enterprises. The analysis shows that sustainable development has become a key
paradigm of the future, and the development of the circular economy is one of the
mechanisms for achieving this goal through its links to globalization, digitalization,
innovation, and digital distribution. The findings contribute to the development of the
theory and practice of the circular economy.

Globalisation challenges and threats highlight the need for countries to strengthen
financial security through systemic measures and adaptation of strategies to new
economic realities. The need to integrate digital technologies into the financial and
economic sectors is emphasised significantly by Desyatnyuk (2024), who also presents
the principal elements and tools of entrepreneurial innovation systems that allow the
commercialisation of scientific projects and research. The practical significance lies in
the fact that the proposed model of interaction between businesses, the state, and
universities is an effective mechanism for solving the issue of forming a system of
entrepreneurial innovation initiatives (Krysovatyy and Ptashchenko, 2023). Semenenko
(2016) shows the connection between energy sources and energy security with
sustainable development, reveals the dependence on energy security, and indicates its
main threats and ways out, as shown in the example of Ukraine. A new typology of
business models for green technologies is proposed, illustrated by various environmental
technological solutions (Trapp and Kanbach, 2021). Scientists believe environmental
responsibility is essential to regulate at the national, regional and corporate levels
(Bobkova et al., 2021). It has been determined that green entrepreneurship is essential
for creating new business opportunities in the circular economy, sustainable
development, and overcoming the socio-economic and environmental challenges
humanity faces (Mondal, Singh and Gupta, 2023a).

Challenges in the study of green entrepreneurship include the development of adequate
definitions, the choice between qualitative and quantitative approaches, and the fact that
most studies focus on existing businesses, leaving out new and disappeared businesses
(Schaper, 2016). As the digital economy has developed, its impact on green innovation
and energy efficiency has become a current research focus. Results show that running a
business based on green technologies or positioning it in the green sector does not
significantly impact the likelihood of receiving venture capital. However, it can serve as a
reliable signal for investors (Mrkajic, Murtinu and Scalera, 2017). To fully utilise the
potential of promoting energy efficiency, the sustainability of the green innovation system
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needs to be strengthened. A policy focus on “digital greening-energy efficiency” should
support the development of the digital economy (Shevchenko et al., 2023). The rational
allocation of resources and the implementation of green standards should be strengthened
during the development of the digital economy, and the constraints that hinder energy
efficiency in the early stage of digitalisation should be overcome by accelerating the
digitalisation process (Ma and Lin, 2023; Wu, Zhu and Wang, 2024). Econometric studies
of entrepreneurship show that the environmental orientation of new businesses is a critical
factor for sustainable development (Neumann, 2022). Currently, more and more attention
is being paid to teaching students about green entrepreneurship and their interest in
implementing business ideas in green entrepreneurship (Alekseieva et al., 2023).

It has been concluded that concern for green entrepreneurship among students positively
correlates with entrepreneurial education and environmental knowledge (Anghel and
Anghel, 2022). The impact of intellectual capital on supply chain circular economy
(SCCE) systems, consisting of a closed supply chain (CLSC) and a reverse omni-
channel, is studied (Zheng et al., 2024). Evidence of the impact of the digital economy
on carbon emissions at the household level has been analysed, which helps to understand
the interaction between production and consumption in achieving carbon neutrality and
identify ways to reduce emissions from consumption (Du, 2024). It has been proven that
digital transformation should be considered not only in the context of business models
but also in terms of economic effects and their feasibility (Gorokhova, 2021), with state
audits playing a crucial role in improving energy efficiency and promoting green and
low-carbon economic development (Liu, Nie and Lin, 2024).

There are different views on the role of the digital economy in green entrepreneurship.
Some researchers believe that energy efficiency and natural resources contribute to
reducing the ecological footprint (Sotnyk et al., 2023). The digital economy has a
detrimental effect on reducing the ecological footprint with the development of
renewable energy (Zhao, Lin and Bashir, 2024), noting that the actual impact of the
digital economy on sustainable development can be more accurately determined through
better construction of the digital economy index (Huang and Lin, 2024). Other studies
have shown that improving digital infrastructure significantly improves industrial energy
efficiency (Wang and Shao, 2024; Li and Gao, 2024), and digital technologies have
become a promising measure to improve energy efficiency and reduce emissions
(Zhang, Liu and Fu, 2024).

Therefore, this study is relevant for entrepreneurs, policymakers, researchers and society
as a whole, as it contributes to developing effective strategies to support green
entrepreneurship and the transition to a more sustainable economy in the context of
digitalisation.

Research Methods
The authors proposed a comprehensive approach, which includes researching consumer
needs, searching for technological solutions through patent research, evaluating

engineering solutions considering technical, operational and market parameters, cost
estimation and selection of an engineering innovation following Khaminich et al. (2020).
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Synthesis, Analysis and Literature Review:

The method of synthesis and analysis was used for the identification of the most effective
digital platforms for transferring innovations to green businesses following Barton et al.
(2007). This method involves combining various pieces of information to form a
cohesive understanding and breaking down complex information into smaller
components for detailed examination. By synthesizing and analyzing data from the
analyzed literature, the study identified the key platforms that facilitate the transfer of
innovative technologies and practices to green businesses, highlighting their roles and
effectiveness in promoting sustainable development. The following keywords were used
to compile a list of reviewed literature on the subject matter under study: “Green
entrepreneurship strategies”, “Sustainable energy technologies and digital economy”,
“Integration of renewable energy with digital transformation”, “Green economy and
innovation in digital platforms”, “Circular economy and digitalization in the energy
sector”. The following search and combined queries were also used: “Sustainable
business models in green technology and digital economy”, ‘Impact of digitalization on
green energy solutions’, ‘Green entrepreneurship and IoT/blockchain in the energy
sector’. Appropriate filters were applied, in particular: subject matter (environmental
technologies, digitalization of the economy, innovations in the energy sector);
chronology (publications mainly for 2018-2024 to obtain the most relevant research);
type of sources (scientific journals, peer-reviewed articles, reports of international
organizations (OECD, IRENA, EU); databases (Google Scholar, Scopus, Web of
Science, SSRN were used). The literature review included sources that present new
approaches or analysis of current cases, reports based on verified empirical data,
publications with a clear methodology and evidence base, articles analyzing successful
cases of integration of environmental and digital solutions, and sources that highlight the
relationship between innovation, globalization, and the green economy. The final sample
included sources that provide a holistic understanding of the topic and highlight the latest
developments in green entrepreneurship and the digital economy.

Monographic Analysis:

The use of the monographic method helped to highlight the trends in global investment
in energy efficiency over 8 years (2015-2022), and gross value added in the
environmental goods sector in the EU over 20 years (2001-2021). The monographic
method is one of the qualitative methods that involves an in-depth study of a single object
or phenomenon, using detailed analysis to identify its characteristics and relationships
(Lisboa, 2015). It is particularly effective as a study of a unique phenomenon - the
development of green business - allowing for a comprehensive description and analysis
of current trends.

Content Analysis:
We used the content analysis method to elucidate the challenges inherent to the green
economy. This method is based on a quantitative and qualitative analysis of the content

of information sources, which allows us to study how green entrepreneurship ideas are
reflected in various media, publications, regulations, and business practices. We
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examined a range of media materials and statistical data from authoritative sources,
including EUROSTAT, UNSD, and GMI (UNSD, 2024).

Generalization:

Practical recommendations for implementing innovative developments, the
generalisation method was used, to ensure the development of green business in the
context of digital transformation and the study's general conclusion, following Ahtisham
et al. (2023). This method, due to its versatility, helped to take into account both global
trends and local specifics, to systematize innovations into an economic model that meets
the challenges of digital transformation and promotes sustainable development.

These methods allowed for a comprehensive study of innovative approaches to green
entrepreneurship, identification of effective digitalisation platforms and development of
recommendations for their implementation.

Results
Current state of green entrepreneurship and the digital economy

Today, humanity faces three significant challenges: environmental change, severe
pollution and the availability of energy resources. The decline in the use of fossil fuels
and sudden changes in the environment are forcing us to think about a challenging future.
This challenge requires modifications to energy infrastructure and the application of
environmentally friendly methods. There is a great need for renewable, biodegradable,
and environmentally friendly products and services. The transition from fossil fuels to
solar, tidal, and geothermal energy is urgently needed, and not only awareness but also
the practical application of these technologies is essential, as highlighted by Sakhrekar
and Sayankar (2023). Therefore, in recent years, green entrepreneurship has become one
of the most critical factors in achieving competitive advantage and business
sustainability.

Today's businesses are becoming increasingly conscious and responsible for
contributing to the environment. A green initiative in business is now considered an
indicator of social responsibility and a strategic step towards sustainable development.
One of the critical aspects of this initiative is efficient energy supply (Ye et al., 2023). It
is crucial to compare the correlation between the Human Development Index, one of the
indicators of sustainable development of the country's economy, and the Innovation
Development Index among the leading countries in 2023 (see Figure 1).

The data show that the HDI is consistent with the GlI, i.e., the well-being of humanity
and the development of society directly depend on the introduction of innovative
technologies. Based on the data from UNDP (2024), we will determine the relationship
between HDI and Gll on the example of two countries (Table 1).
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Figure 1: Top 10 countries in the World according to the Human Development Index
(HDI) and the Global Innovation Index (GII) 2023 (Conte, 2023; HDI, 2023)

Table 1: Correlation analysis of HDI and Gl dependence, (2016-2024)

Ukraine Sweden
Gll HDI Gll HDI
Gll 1 1
HDI 0.9283 1 0.2940 1

Parameter

The analysis of the data shows that in a country with a high level of economic
development, the correlation coefficient is 0.294 (Sweden), and 0.928 in a developing
country (Ukraine). Thus, the global human development index and the innovation
index were significantly consistent and highly correlated for the countries studied in
2016-2024.
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Global investments in energy efficiency

The scientific community believes that in order to ensure sustainable development, it is
necessary to divide the development of production processes focused on digitalization
and innovation in the economy into stages of standardization, adaptability, and
predictability (Sanchez-Garcia et al., 2023). This will ensure a consistent digital
transformation that will open up fundamentally new opportunities for creating added
value in almost all sectors of the economy (Kraus et al., 2023). Trends in global energy
efficiency investments in 2015-2022 are positive (see Table 1).

Table 2: Trends in Global Energy Efficiency Investments, 2015-2022, USD billion

Industry Buildings Transport
Years Energy |Electrification| Energy |Electrification| Energy | Electrification
efficiency | and end-use | efficiency | and end-use |efficiency| and end-use

2015 21 18 147 76 96

2016 22 18 162 73 112 1

2017 22 18 164 76 95

2018 22 19 149 92 94 13

2019 21 18 163 83 105 19

2020 21 17 184 78 55 27

2021 23 19 211 82 95 55

2022 24 20 215 84 128 93

Growth, % |14.3 11.1 46.3 10.5 33.3 *

Source: IEA (2023)

The main driver of this growth has been the active adoption of electric vehicles (EVS)
and the development of charging station infrastructure, which is driving the market.
Innovations in battery technologies, government incentive programs (e.g., tax breaks),
and efforts by automotive companies to increase the range of EV models available to a
wide range of consumers also have a significant impact. For example, between 2021 and
2022, the number of available heavy electric vehicle models increased by almost 87%,
and the range for passenger cars is projected to expand to 197 models by the end of 2025.
This demonstrates the active implementation of electrification at all levels of
transportation, which helps reduce dependence on fossil fuels and reduce CO, emissions
(Pulido-Sanchez et al., 2022). Experts believe these trends will contribute to the
development of offshore and onshore projects and the growing popularity of clean fuel
alternatives. By 2030, revenues from wind farms are expected to exceed USD 20 billion.
The advancement of electrolyzer projects and new policy initiatives will help to make
more efficient use of wind energy for clean hydrogen production (GMI, 2024). In 2022,
Nova Scotia became the first province in Canada with an industrial wind farm off the
coast and plans to add 5 GW of capacity by the end of the decade to support the
production of clean hydrogen (GMI, 2024).

Efficient energy supply, including renewable energy sources, significantly reduces

greenhouse gas and pollutant emissions. This helps preserve ecosystems and improve
the quality of air, water and soil quality. Businesses can reduce their energy costs by
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using energy-saving technologies and optimising energy consumption. While the initial
investment may be high, the long-term savings in operating costs make it worthwhile.
Eurostat data for 2001-2021 show that gross value added in the environmental goods and
services sector has increased. This indicates the growing importance of this sector in the
economy, as the growing demand for environmentally friendly technologies and services
stimulates innovation and investment. The expansion of this sector contributes to the
transition to a more sustainable economy by reducing environmental impact and creating
new jobs in the field of green technologies (see Figure 2).

350 110.0
300 108.0
250 106.0
w 104.0
S 200 1020
= 150 100.0 °
o
100 98.0
96.0
50 94.0
0 92.0
A N M I O O N~ 0 OO O 1 N M < IO © ™~ 00 00 O
O O O O O 0O 00 0 O d d d d d d d d d 4 N N
O O O O O O O O O O O O O O O o O O O O
AN AN AN AN AN AN &N AN AN AN AN AN AN AN AN AN NN N Ny

mmm Gross value added in the environmental goods and services sector, € billion
= Annual growth rate, %.

Figure 2: Gross Value Added in the Sector of Environmental Goods and Services (27
EU countries), EUR billion (Eurostat, 2024a)

Data shows that the demand for green lifestyles is growing sharply as people feel the
effects of the climate crisis, which calls for the development of green entrepreneurship.
Businesses that implement green initiatives can gain a competitive advantage.
Consumers and partners increasingly value environmental responsibility, which can
increase customer loyalty and attract new partners and investors.

Efficient energy supply is at the heart of a business's green initiative. It not only helps to
preserve the environment but also provides economic benefits, increases
competitiveness, stimulates innovation, meets regulatory requirements and strengthens
the company's social responsibility. Investing in renewable energy sources and energy-
saving technologies is essential for sustainable business development and ensuring its
long-term success. According to the approximation equation, the share of renewable
energy in gross final energy consumption by sector for 2004-2022 has a linear trend
with a value of 98.8% (R?=0.9877) for 27 EU countries (see Figure 3).

Green business, focused on reducing negative environmental impact and promoting
sustainable development, requires transformational changes in business processes. These
changes include adapting to environmental standards, using innovative technologies and
increasing resource efficiency (Bielialov et al., 2023).
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European Union - 27 countries (from 2020)
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Figure 3: Ratio of Renewable Energy Sources in Gross Final Energy Consumption by
Sector (27 EU)] (Eurostat, 2024b)

Green bonds are instruments designed to raise funds for environmentally friendly and
sustainable development projects (Sharma and Kautish, 2023). They are issued by
governments, financial institutions, or private companies and aim to finance initiatives
that positively impact the environment. The general government debt issued as green
bonds in 27 EU countries increased more than threefold between 2019 and 2022 (see

Figure 4).
European Union - 27 countries (from 2020)

3,00,000. 2,66,673

2,50,000. 202.717

2,00,000.

1,50,000. 1,30,192

1,00,000. 84,949

50,000. -
0.

2019 2020 2021 2022

Figure 4: Amount of Public Borrowing through Green Bonds
(27-EU), EUR million (Eurostat, 2023)

The growing popularity of green bonds demonstrates the commitment of EU countries
to support sustainable development and environmental initiatives. This indicates that
governments and the private sector are actively investing in projects that help reduce
carbon emissions and protect the environment. Overall, the growth of the green bond
market in the EU is a positive indicator of environmental responsibility, economic
innovation and political will to support sustainable development.
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Digital platforms for green business

Digitalization plays a key role in the development of green business. The integration of
energy-saving technologies and the digital economy into green businesses provides
economic benefits and contributes to sustainable development and environmental
improvement. According to the World Economic Forum's Fostering Effective Energy
Transition 2023 report, the global energy transition has stalled after a decade of progress
due to the global energy crisis and geopolitical instability (WEF, 2023). The Energy
Transition Index, which compares 120 countries on the efficiency of their energy systems
and readiness for further change, shows that despite significant achievements in clean and
sustainable energy, new challenges are emerging related to energy equity, access to energy
at affordable prices, and sustainable economic development. This is due to the fact that
many countries have shifted their focus to energy security. It is important to pay attention
to the leading digital platforms that facilitate the exchange of knowledge and resources
between green businesses and the introduction of energy-saving technologies that support
sustainable development and environmental efficiency (see Figure 5).

Cleantech Provides networking opportunities, market research and advisory services for
Group cleantech companies
The European Climate Innovation Platform, which supports the development
Climate-KIC of start-ups, provides grants and organises training programmes for clean
technology companies
Provides distributed energy management software that helps utilities and
EnergyHub L - . ;
consumers optimise energy use and implement energy-saving technologies
) An online platform offering news, research and analytics, as well as organising
GreenBiz conferences and events for businesses working in the field of sustainable
development
Renewable Energy and Energy Efficiency Partnership is an international
REEEP organisation that supports the transfer of energy-saving and renewable energy
technologies through partnerships and projects
Is a non-profit organisation that uses blockchain technology to create a
Energy Web decentralised energy infrastructure, facilitating cooperation between different
energy market participants
The Clean Energy Business Network — unites small and medium-sized
CEBN enterprises in the field of clean technologies, offers resources, policy
information and networking opportunities

Figure 5: Digital Platforms for Transferring Innovations to Green Business
(Ning, Jiang and Luo, 2023)
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These platforms foster business cooperation, support innovation, and help implement
energy-saving technologies contributing to a green economy. Integrating digital
technologies with energy-saving systems creates smart grids that increase the efficiency
and reliability of energy supply, and digital tools provide continuous feedback that
allows energy-saving technologies to be quickly adapted to changing conditions.

Discussion

The implementation of green business initiatives faces a number of constraints in regions
or industries with fewer resources. The main problems identified in the research include:
financial barriers, institutional and regulatory gaps, insufficient infrastructure, and
human capital development. The study identified the main gaps and the need for further
work. Many studies have focused on developed countries, while in developing countries,
the analysis of the impact of green initiatives remains insufficiently studied. That is,
there are conflicting views in the literature on the profitability of green entrepreneurship,
especially in sectors that traditionally depend on fossil fuels (Séderholm, 2020; Tekala
et al., 2024). Although digitalization has significant potential to promote green
entrepreneurship, the issue of integrating green technologies with digital solutions
requires deeper analysis. In our opinion, further research is needed to overcome these
challenges, including: developing affordable financial mechanisms for SMEs; studying
the impact of digitalization on stimulating green entrepreneurship in resource-limited
settings; and developing training and knowledge dissemination strategies in less
developed regions.

Mitigating climate change's effects is a critical issue on the global political agenda. Many
governments and local authorities have committed to ambitious targets to transition to a
greener and more sustainable economy. Around 200 countries have signed the Paris
Agreement, committing to keep the rise in global average temperature to well below 2
degrees Celsius above pre-industrial levels, with many planning to achieve zero
greenhouse gas emissions by 2050 (UN, 2015). This requires rapid innovation,
investment in new technologies, and implementing policies that change the behaviour of
individuals and companies. The COVID-19 pandemic enabled governments to
accelerate this process by leveraging economic incentives that can support
environmental measures. The war in Ukraine and rising energy prices have highlighted
the need to find new, reliable energy sources. Green businesses are anticipated to open
up new markets for entrepreneurs and serve as key drivers of global change. Government
agencies play a crucial role in stimulating and supporting green entrepreneurship by
creating favourable conditions, providing financial assistance, developing infrastructure,
and supporting innovation and collaboration (see Table 3).

Governments can bridge the digital and green divide by implementing the following
strategies: financial incentives for innovation, investment in the Internet and green
energy, creation of innovation clusters, training programs to develop digital and
environmental skills, support for start-ups through incubators, public-private
partnerships, technology grants, and removal of bureaucratic barriers. Other measures
include developing energy autonomy through renewable energy sources, providing
access to high-speed Internet, and using big data to identify regions in need of support.
Policy should be based on analysing the socioeconomic context of the regions. Priority
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should be given to areas that have the potential to quickly integrate innovations, which
will provide a multiplier effect for other areas. Such strategies not only reduce regional
gaps but also stimulate the development of sustainable and inclusive economic growth.

Table 3: Practical Recommendations on Innovation Transfer to Ensure the Development
of Green Business in Digital Transformation

Focus

| Practical activities

For entrepreneurs

Integration of digital
technologies

Using 10T to monitor and manage energy and resource
consumption and automated systems to optimise production
processes and reduce waste

Development and
implementation of
environmentally friendly
products

Implementing eco-design principles to create easily recyclable
or reusable products and environmental certificates to confirm
that products meet environmental standards.

Digital platforms and
marketing

Active use of social media to promote its products and raise
consumer awareness of environmental benefits, expanding the
range of online sales in digital marketplaces to increase market
coverage.

Partnerships and
collaborations

Forming diversified networks of green entrepreneurs to share
experiences and jointly solve problems and innovation hubs.

Financing and investment

Use crowdfunding platforms, grants and subsidies to attract
funding from environmentally conscious investors to
implement green technologies.

For government agencies

Policy measures

Legislative support (tax benefits, subsidies) to stimulate the
development of green entrepreneurship and establish and
update environmental standards for products and processes in
line with modern requirements.

Economic measures

Targeted subsidies and grants will support research, the transfer
of innovations in green business, and the introduction of
preferential lending programmes for small and medium-sized
enterprises engaged in environmentally friendly projects.

Education and outreach

Developing training programmes and courses to improve
entrepreneurs' skills in green technologies and digitalisation,
conducting information campaigns to raise awareness of the
importance of green entrepreneurship among the public and
entrepreneurs.

Infrastructure support

The creation of innovation hubs and clusters will facilitate
cooperation between entrepreneurs, researchers, and
government agencies and the development of renewable energy
infrastructure.

Monitoring and evaluation

Establishing a system for monitoring and evaluating the
effectiveness of green technologies and support programmes,
creating a database, and analysing the development of green
businesses to improve policies and programmes to continuously
support them.

Source: Based on analyzed literature (GWI, 2023; NYU STERN, 2024; OECD, 2022;
SA, 2024; Sharma and Kautish, 2023)
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The first main conclusion about the integration of digital technologies into green
entrepreneurship is confirmed by researchers from around the world (Fernandes, Pires
and Alves, 2022; Mondal, Singh and Gupta, 2023b; Wang et al., 2024; Xu, Zhang and
Wang, 2024). Some studies clarify the determinants of corporate green innovations,
identify key factors that influence their implementation, and provide important
information for making strategic decisions to improve the environmental responsibility
of businesses. In addition, the study sheds light on the relationship between green
initiatives and digital tools, emphasizing the importance of synergy between these areas
for the sustainable development of companies. This contributes not only to improving
environmental efficiency but also to creating long-term value for all stakeholders in the
process of corporate digital transformation (Li and Shen, 2021; She and Zhang, 2024;
Zhu, Huang and Koompai, 2024). In 2024, the “Call for Proposals for Digital and Green
Innovation in Africa” was announced among African countries (D4D Hub, 2024).

The second main conclusion is the socio-economic development of society and the
greening of production. Shamsuzzoha et al. (2023) emphasize the need to build
environmental security, and offer a new theoretical justification for the links, taking into
account the mediating problems of green innovation strategies, including the lack of
government support, lack of resources and skilled labour. It is believed that future
research should cover more regions and countries and take into account economic and
cultural aspects, especially in newly industrialized countries. For future research on
green business development, it is important to extend the analysis to more regions and
countries to provide a more complete understanding of global trends. In particular, taking
into account economic and cultural aspects can ensure the relevance of findings for
newly industrialized countries (NICs), such as India, Brazil, or Indonesia, where green
business development faces economic challenges such as the impact of different income
levels of on the adoption of green innovations; limited access to investment and credit
for small and medium-sized businesses; and uncertainty about the long-term profitability
of environmental projects. Cultural aspects include: local habits and traditions that
influence the consumption of environmentally friendly products and services; perception
of risks and benefits associated with the green economy; and the level of awareness of
environmental issues.

Research by scientists from the Baltics emphasizes the ability of green startups to solve
environmental problems and influence economies and communities. An important role
of green entrepreneurs is to use creative thinking and progressive connections to promote
positive change. Further environmental initiatives are needed to have a greater impact
on the transition to a sustainable society (Prokopenko et al., 2024). At the same time,
human capital is a factor in our global growth, prosperity and progress. The meaning and
role of this little word, green, are so significant that our lives and future depend on it
(AlQershi et al., 2023). Therefore, practical recommendations for entrepreneurs on
implementing innovative approaches in green business development and digitalisation
are needed: increasing competitiveness, optimising resources, reducing environmental
impact, meeting regulatory requirements, stimulating investment, supporting sustainable
development, and ensuring digital transformation. The implementation of SDG 7 creates
a framework for the sustainable development of green business, promotes investment
and innovation in this area, and integrates environmental principles into economic
activity (UNDP, 2015). As a result of the conducted research, it has been established
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that: digital tools, such as automation and analytics systems, allow for more precise
control and optimisation of energy consumption, which reduces costs and improves
efficiency; data analysis tools enable the forecasting of energy needs and the planning
of purchases, which helps to lower energy resource costs; the implementation of energy-
saving technologies and the use of renewable energy sources reduce greenhouse gas
emissions and improve the environmental footprint of enterprises; companies that use
energy-efficient and environmentally friendly technologies can obtain green certificates,
enhancing their image and competitiveness; integrating modern technologies enhances
enterprise innovation and increase their appeal to both investors and consumers.
Additionally, green initiatives and energy-efficient technologies strengthen a company's
reputation as a responsible and sustainable business; the use of energy-saving
technologies supports compliance with national and international environmental
initiatives and programmes; digitalisation helps to reduce waste and conserve resources
through more accurate control and management. Integrating innovations, energy-saving
technologies, and the digital economy creates a synergy that contributes to achieving
more significant results. Thus, implementing such measures is an investment in the
future of entrepreneurship, ensuring long-term sustainability and the development of the
national and global economy.

Conclusion

This study aimed to explore the impact of digital transformation on green business
development, identifying critical recommendations for entrepreneurs and policymakers.
The findings reveal that integrating 10T, eco-design, and digital marketing significantly
enhances sustainability and economic viability. These recommendations provide a
roadmap for transitioning to a greener economy while addressing global challenges such
as climate change, resource scarcity, and economic inequality. The correlation analysis
between the Human Development Index (HDI) and the Global Innovation Index (GlI)
demonstrates that well-being and societal development are closely linked to the adoption
of innovative technologies. The significant correlation found between HDI and Gll in
countries with varying levels of economic development emphasizes the importance of
innovation in achieving sustainable development goals. The expansion of the
environmental goods and services sector and the increase in gross value added reflect
the growing importance of green technologies and services in the economy. Businesses
that implement energy-saving technologies and optimize energy consumption are not
only contributing to environmental preservation but also gaining competitive
advantages, economic benefits, and increased social responsibility. The growth of the
green bond market in the EU signifies strong commitments from both governments and
the private sector towards sustainable development. This trend is indicative of a broader
movement towards environmental responsibility and economic innovation, supported by
political will and financial investments. Digitalization is identified as a key enabler in
the development of green businesses, facilitating the integration of energy-saving
technologies and enhancing overall efficiency. The role of digital platforms in fostering
business cooperation and innovation is crucial for the continued progress towards a green
economy. The main recommendations for government agencies include legislative
support, subsidies and grants, soft loan programs, training courses, innovation hubs, and
monitoring the effectiveness of green technology implementation. For future research
directions, it is important to focus on the following issues: comparing the effectiveness
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of government policies to stimulate green entrepreneurship in different regions; studying
the role of transnational companies in promoting green business through supply chains;
analyzing economic incentives for attracting investments in green business in developing
countries; studying social innovations and their contribution to the development of
environmentally friendly enterprises. These studies will help create a more holistic
picture of the development of the green economy and contribute to the formation of
universal approaches to integrating environmental initiatives in different economic and
cultural contexts.
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