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Abstract 

The biogrowth economy and the green economy are integral components 
of the innovative development of economies and the implementation of energy 
saving principles. The biogrowth economy advocates for the sustainable use and 
rational consumption of limited resources, protects biodiversity and the biosphere 
of human existence, and provides individuals with ecosystem innovation and digi-
tal services. The green economy, on the other hand, focuses on reducing envi-
ronmental risks and ensuring the rational use of available natural resources. This 
article aims to present a model for the functional interaction between the bi-
ogrowth economy and the green economy in the context of digital transformation, 
viewed through the lens of sustainable, inclusive, and innovative growth. The 
study employs the following methods: analysis – to review the literature on the 
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economics of biogrowth and identify an effective model of the green economy; 
synthesis – to study the principles of building an economy in the context of sus-
tainable development and greening; comparison – to identify the socio-economic 
benefits and effects of the functional interaction between the biogrowth economy 
and the green economy; and the schematic method – to visualize the model of 
functional interaction between the biogrowth economy and the green economy in 
the context of digital transformation. The results of the study reveal the founda-
tional principles of the biogrowth economy and the green economy and clarify the 
essence of their ecological core. The socio-economic and synergistic effects re-
sulting from their interaction are presented through the prism of greening. The bi-
ogrowth economy is described and it is shown that its important components are 
the reduction of carbon dioxide emissions and the mitigation of greenhouse ef-
fects, the observance of inclusiveness, barrier-freeness, social and corporate re-
sponsibility, and the compliance with ethical and environmental standards. Finally, 
the study emphasizes the need to increase the value component of the national 
eco-economy through the development of ecological franchising and ecological 
agritourism. The scientific novelty of the study lies in establishing the relationships 
between the biogrowth economy and the green economy through the lens of envi-
ronmental initiatives, green innovations, and digital technologies, as well as in 
considering the model of the functional interaction between the biogrowth econ-
omy and the green economy in terms of sustainable, innovative, and inclusive 
growth. The practical value of the study is that it outlines the synergistic effects 
arising from the interaction between the biogrowth economy and the green econ-
omy, which lead to energy-efficient production and more economical consump-
tion. This can be achieved by providing systematic government incentives for eco-
logical business practices, such as «tax holidays» for green businesses, and re-
ducing the number of taxes and tax amounts payable by businesses that gradu-
ally reduce production waste and greenhouse gas emissions and increase the 
use of renewable energy sources in business processes. The future prospects of 
the study could include the modeling of the biogrowth economy as a basis for the 
development of national models of innovative and digital development of the 
economy. 
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Problem Statement 

The world is undergoing rapid transformations that are changing the condi-
tions for doing business, creating new opportunities and challenges for economic 
development. An integral part of transformation processes is a caring attitude to-
wards the environment, rational use of natural potential to ensure the well-being 
of nations. This is possible if we maintain the sustainability of economic proc-
esses and actively use green energy-saving technologies. 

The transition to a biogrowth economy and a green economy presents new 
opportunities for the global community and creates the preconditions for a harmo-
nious coexistence of business and nature. This is why we believe that the green 
economy and the biogrowth economy interact based on several principles, in par-
ticular synergistic effects, coherence, and complementarity in innovative value 
chains. The principle of an effective investment policy for the research, develop-
ment, data, and innovation sector in natural resource management does not go 
unnoticed. 

The biogrowth economy should primarily advocate for the sustainable use 
of limited resources and their rational consumption, protect biodiversity and im-
prove the quality of human bio-environment, and provide individuals with ecosys-
tem innovation and digital services. The policy of green national development 
should provide comprehensive and valuable information for a conscious under-
standing of the clear contributions of scientific and technological progress, tech-
nological innovations, the development of Industry 5.0 based on smart ecosystem 
principles, and high-quality ecological digital management and e-regulation based 
on transparency, openness, accessibility, inclusiveness, and barrier-freeness. 
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Literature Review 

The names of Kallis (Schneider et al., 2010), Castro and Lechthaler (2022) 
and Schmidt et al. (2012) are associated with research on the general aspects of 
biogrowth economy formation. Researchers such as Booth (2020), Chatzoudes et 
al. (2024), Liu et al. (2024) and others focus on the development of a national 
green economy model. At the same time, Nihal et al. (2024) and Kraus et al. 
(2021) consider the consequences of the interaction between these two types of 
economies for countries and society, taking into account innovative changes and 
the emergence of digital models of ecological business. However, many issues, 
such as the model of the functional interaction between the biogrowth economy 
and the green economy within the digitalized global world-system, remain insuffi-
ciently disclosed and described. Moreover, there is no clear understanding of the 
synergistic effects resulting from the development of these economies through the 
lens of greening. 

Chatzoudes et al. (2024) studied the practice of applying green logistics 
from the perspectives of operational, financial, and market efficiency, and social 
reputation. In our opinion, the scientific results presented by Liu et al. (2024) are 
highly valuable, as they managed to trace dynamic changes in the sector of high-
quality maritime economic development of the country from the perspective of 
green growth and introduced an original strategy for environmental improvement. 

Raisova and Durcova (2014) compared economic growth across EU coun-
tries, analyzing the relationship between the Cobb-Douglas production function 
and productivity. They concluded that economic growth in most countries is char-
acterized by extensive growth, which is achieved through both extensive and in-
tensive factors of production. 

Considering the above, we find it necessary to propose the obvious socio-
economic benefits and effects of the functional interaction between the biogrowth 
economy and the green economy through the lens of ecologization, to identify the 
characteristic features of the interconnections between these economies, and to 
present the actualization of their interdependence. We also consider it appropriate 
to describe both the ecological core of the biogrowth economy and the ecological 
core of the green economy. 

The purpose of this article is to present a model of the functional interac-
tion between the biogrowth economy and the green economy in the context of 
digital transformation through the lens of sustainable, inclusive, and innovative 
growth, as well as to define organizational and economic principles for «smart» 
consumption, digitized production, and efficient use of limited resources. 
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Methodology 

The following scientific methods were used in the study: analysis – to re-
view the available scientific literature on biogrowth economics and to search for 
an effective model of a green economy based on innovations and digital models 
of ecological business; synthesis – to study the principles underlying these two 
types of economies in the context of sustainable development and greening; 
comparison – to identify the socio-economic benefits and effects of the functional 
interaction between the biogrowth economy and the green economy through the 
lens of greening; schematic method – to visually present a model that illustrates 
the functional interaction between the biogrowth and green economies in the con-
ditions of digital transformation. 

The hypotheses we propose are as follows: 

• The consistency of interests in the functional interaction between the 
development of the biogrowth economy and the green economy, based 
on the ecological core, towards sustainable innovative and digital 
growth; 

• The strengthening of synergistic effects from the interaction of the bi-
ogrowth economy and the green economy as a result of the biodigital 
renewal of the economy and changes in environmental production and 
consumption standards. 

 

 

Research Results 

According to the key findings of the Future Possibilities Index 2024 (Hori-
zon Group & Vantage Research, 2024), Germany is leading in the biogrowth 
economy, while the United Kingdom is in the lead in the circular economy. By 
2030, the total value of the biogrowth economy is expected to exceed $1 trillion, 
while the circular economy is projected to reach $4.5 trillion. 

Japan and France rank 2
nd

 and 3
rd

 globally in the development of the bi-
ogrowth economy, thanks to the large number of patented innovations in this field. 
China and the United States rank 2

nd
 and 3

rd
 in the development of the circular 

economy, with businesses characterized by a closed production cycle (Horizon 
Group & Vantage Research, 2024). 

We partially share the opinion of foreign scientists Castro and Lechthaler 
(2022) that the biogrowth economy is closely linked to the development of techno-
logical innovations and depends on constant changes in the environment, and 
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that «inclusive models of efficient land use are able to predict solutions and iden-
tify benefits.» Monitoring changes in forest area allows us to understand the de-
mand for wood resources and the ecological consequences of disturbances, such 
as natural disasters, on ecosystems. Countries with less forest cover are usually 
more sensitive to the effects of climate change (Nihal et al., 2024). Schmidt et al. 
(2012) also note that «the full potential of the integrated bioeconomy needs to be 
developed to a greater extent through links to public goods and a more visible 
role for farmers.» 

We propose to define the «biogrowth economy» as an institutionalized and 
qualitatively structured economy for the creation of biomaterials that can decom-
pose rapidly and do not pollute the environment. The goal of its progressive de-
velopment can be seen as the breeding and selection of new species and types 
of agricultural crops with traits such as frost resistance, drought resistance, satu-
ration with minerals, and nutritional properties, i.e., characterized by new nutri-
tional quality. 

The products of the biogrowth economy are efficient fuels and building ma-
terials of new quality. Scientific and technological progress, along with innovations 
in synthetic biology and biomaterials, are laying the foundations for the emer-
gence of new medicines for medical treatment and advanced cosmetics for hu-
man restoration and rejuvenation in the beauty industry. 

We are convinced that the quality of biogrowth economy management is af-
fected by the lack of accurate and verified information, insufficient knowledge of 
the services provided by the economic ecosystem, unpredictable risks arising 
from the functioning of the institutional system, and negative externalities from 
economic convergence. We have tried to visualize a model of the functional inter-
action between the biogrowth economy and the green economy in the context of 
digital transformation, as shown in Figure 1. 

When describing Figure 1, it is important to note that the ecological core 
serves as a foundation for the high-quality interaction between the biogrowth 
economy and the green economy. Biotechnologies make digital transformation of 
the biogrowth economy flexible, fast, and effective. The growth of green busi-
nesses is achieved through digital development tools that form a new virtual and 
mixed reality. 

Among the digitalization tools used in the biogrowth economy and in green 
businesses, the following are worth mentioning: GPS tracking, logbooks, auto-
mated animal herd management systems, automated irrigation systems, informa-
tion systems for sowing planning and effective harvest management, drones for 
economic purposes, programs and applications in horticulture, artificial intelli-
gence, digital terrain models and digital thematic maps, cyber-physical systems, 
Big Data, Internet services, Internet of Things, cloud computing, energy-efficient 
and resource-saving technologies, digital twins, and industrial Internet of Things. 
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Figure 1 

A model of functional interaction between the biogrowth economy  
and the green economy in the context of digital transformation 
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Source: authors’own elaboration. 

 

 

When analyzing the interaction model, it is worth noting that the new quality 
of organization of the green economy functioning and «sustainable resource 
management enhances natural processes by either avoiding or slowing down 
degradation processes» (Castro & Lechthaler, 2022). Regulatory pressure on the 
environment is the strongest driver of green logistics, emphasizing the importance 
of compliance with regulatory requirements in the development of sustainable 
practices (Chatzoudes et al., 2024). «The overwhelming share of CO

2
 emissions 
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comes from the energy sector due to the combustion of fossil fuels, which is the 
main source of energy» (Nihal et al., 2024). 

The term «green economy» refers to a type of economy that addresses en-
vironmental issues at both macro and micro levels, in particular eco-security. This 
economy aims to improve the well-being of the population through the rational 
and economical use of natural resources within the country’s existing ecosystem. 
The modern development of the green economy is implemented through break-
through innovations, progressive green technologies, and digital tools such as 
applications and programs. 

The challenge of the green economy is not so much to achieve zero growth, 
but to realize such a green economy model, in which energy and material flows, as 
well as waste emissions, are limited to sustainable levels that are consistent with 
supporting a healthy global ecosystem (Booth, 2020). «Green growth involves the 
development of more environmentally friendly industries, but does not necessarily 
replace existing problematic industries… In fact, the positive impact of environmen-
tally friendly goods and services can be offset by increased production and con-
sumption, as revenues from more environmentally efficient technologies are used 
consume more in other developing countries» (Schneider et al., 2010). 

The biogrowth economy includes new-generation biorefinery, biomaterials, 
plant tissue culture, synthetic biology, and plant-based foods. The biogrowth 
economy market recognizes the transformative potential of harnessing nature’s 
capabilities for sustainable industrial and agricultural practices (Horizon Group & 
Vantage Research, 2024). 

The bioeconomy is focused on public goods. The biogrowth economy pro-
motes the application of agroecological methods in business processes, such as or-
ganic and low-input systems in agriculture. This economy advocates the provision of 
ecosystem services based on the use of social innovations in multi-stakeholder col-
lective practices and the co-production of knowledge (Schmidt et al., 2012). 

We understand the bioeconomy as a type of economy in which the production 
and industrial sectors are primarily driven by the application of innovative and digital 
bio-, nano- and information technologies of the latest generation at the molecular and 
genetic levels, improving the quality and efficiency of production and refinement of 
bioresources. The development of this type of economy is closely linked to innova-
tion, scientific and technological progress, and the digitized production of non-food 
products based on large-scale application of bioresources, biotechnology, and bio-
technological products. Renewed bioresources are used to produce valuable food 
products, fiber, cellulose, high-quality health products, and energy. The bioeconomy 
produces energy and goods based on renewable natural resources. 

The authors’ original scientific perspective on the synergistic effects arising 
from the functional interaction between the biogrowth economy and the green 
economy, viewed through the lens of greening, is visually presented in Figure 2. 
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Figure 2 

Synergistic effects of functional interaction between the biogrowth  
economy and the green economy through the prism of greening 
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The inclusion of digital technologies in each of the economies shown in 
Figure 2 aims to reduce the environmental hazards at enterprises in different sec-
tors of the economy. In addition, the digitalization of business processes and 
business models in the biogrowth and green economies allows for the conserva-
tion of already limited resources, while at the same time imparting a new quality to 
the goods and services in these economies, thereby satisfying the geometrically 
growing desires and needs of consumers. 

As we present the content of Figure 2, it is important to note that we view 
the synergistic effects arising from the simultaneous functioning of the biogrowth 
and green economies as being manifested in the establishment of sustainable re-
source management, in particular in environmentally sustainable production and 
application of resource-saving digital technologies. Increased productivity and ef-
ficiency within these economies are achieved through automation, innovation, 
digitalization of production and industrial processes, the transition to environ-
mental production standards, corporate social responsibility, and the use of eco-
innovations in production and industry. 

Optimization of resource management and balanced use of resources 
within the framework of the green economy can be achieved through digitized 
production and efficient and thoughtful use of limited resources. The quality of 
products and energy produced by the biogrowth economy can be enhanced by 
applying digital technologies to improve the quality and ensure the eco-
friendliness of products, reduce the cost of pesticides, effectively manage fresh 
water reserves, and use renewable energy sources. 

It is also worth recalling that «oceans cover 97% of the world’s water re-
sources, constituting the largest biologically diverse ecosystem on the planet, 
which is considered a powerful economic force, called the «blue» economy, which 
includes the complex interaction of commercial and scientific activities. The 
«blue» economy can create numerous economic and social opportunities. How-
ever, it is threatened by the negative impact of some human activities on the ma-
rine ecosystem. This fact worsens the state of life in the ocean, undermining bio-
diversity, accelerating global warming and destroying global fisheries» (Horizon 
Group & Vantage Research, 2024). Advances in biomaterials, plant breeding, and 
synthetic biology are expected to lead to new types of food, biodegradable mate-
rials, sustainable crops, biofuels derived from agricultural waste, and animal pro-
tein substitutes (Horizon Group & Vantage Research, 2024). 

The biogrowth economy aims to expand the practical aspect of sustainable 
intensification in primary production, the effective full closed cycle of biomass 
utilization, and the formation of waste-free production (see Figure 2).  

The green economy would benefit more if society made more efficient use 
of its resources – limited as they are. It is worth emphasizing the expansion of 
opportunities for the green economy brought about by the sharing economy. 
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It makes sense to increase the value component of the national eco-
economy through the development of ecological franchising and ecological agri-
tourism. This can be achieved by the state providing consistent incentives for eco-
logical business through «tax holidays» for green businesses and reducing the 
number and the amount of taxes to be paid by business entities that gradually cut 
production waste and greenhouse gas emissions, use renewable energy sources 
in business processes, and digitize them. The government should expand access 
to the market for new agricultural technologies and biomaterial products for all in-
terested entrepreneurs. 

 

 

Conclusions 

In conclusion, it should be noted that the synergistic effects arising from the 
interaction between the biogrowth economy and the green economy contribute to 
more energy-efficient production and more economical consumption, which can 
eventually improve the quality of life and promote societal well-being in terms of ex-
plicit environmental conditions of coexistence of man and industry. Ultimately, the 
processes of systemic and comprehensive modernization of production, digital 
transformation of business processes, and institutional changes are designed to 
promote the sustainability of environmental and social changes in the economy. 

Further scientific research should be conducted on modeling the biogrowth 
economy in order to develop effective national models for the innovative and digi-
tal development of the economy based on this knowledge. It is worth calculating 
the impact of factors on changes in the biogrowth economy through the lens of 
spatial coordinates and time constraints. Obviously, this task is extremely com-
plex, but accurate and comprehensive econometric modeling could contribute to 
the creation of new tools for the development of the green economy and help de-
termine the range of alternative management decisions at the government level to 
ensure a new quality of development for the national biogrowth economy in the 
post-war period. 
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