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PROSPECTS FOR DEEPENING INTERNATIONAL ECONOMIC 

COOPERATION IN THE CONDITIONS OF BIOECONOMY DEVELOPMENT: 
THEORETICAL TRAPS VS INSTITUTIONAL COLLISIONS 

 
The purpose of the study is to determine the substantive features of the bioeconomy as an environment for implement-

ing international economic cooperation in the context of the institutionalization of the green agenda. The bioeconomy 
paradigm rethinks the traditional economy based on fossil fuels and limited resources. With the emergence of new polit-
ical and economic incentives, new enterprises in the bioeconomy sector began to actively form, which prompted many 
countries to develop specific programs, strategies and approaches to stimulate it. Institutionally, the concept of bioecon-
omy was first proposed in the form of the concept of a knowledge-based bioeconomy - as a vision for the development of 
the European bioeconomy by 2030. The aim of this concept was to combine economic competitiveness and environmental 
sustainability through the implementation of circular bioinnovations that take into account climate neutrality, environ-
mental efficiency, safety and social acceptability within planetary boundaries. Subsequently, this approach was supported 
by international organizations, which also proposed official programs to promote the bioeconomy. There are different 
approaches to the bioeconomy in academia that consider resources, processes, and implications for economic and bio-
physical systems. One approach classifies the bioeconomy into the following categories: bioresources, which include 
products created from biomass; biotechnology, which concerns innovations in the life sciences; and bioecology, which is 
based on sustainable processes and sustainable products. Other classifications divide the bioeconomy into an ecological 
economy that is compatible with the limits of the biosphere, an economy based on science and industrial biotechnology, 
and a biomass-based economy. Additional approaches offer a vision of the bioeconomy through socio-technical regimes, 
including a biotechnological bioeconomy that focuses on health, food, and the industrialization of living systems, and a 
biomass-based bioeconomy that aims to replace oil with biomass. Since 2012, the European Union has been implementing 
a strategy that combines the economy with natural resources for sustainable growth. Since then, a number of countries 
around the world have actively promoted the development of bioeconomy activities at the national level. These include 
the Netherlands, Sweden, the United States, Malaysia, South Africa, Germany, Finland, France, as well as Brazil and 
China, which have implemented their national programs or included the bioeconomy in state planning. The acute problem 
remains the coordination of various bioeconomy participants with different interests and goals in implementing the strat-
egy, which brings the problem of effective management to the forefront. Against this background, the development of the 
bioeconomy is stimulated by the increasingly active participation of interregional and international organizations, which 
will allow coordinating the desire of countries for regionalization and specialization to achieve the goals of bioeconomy 
strategies. 
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bioinnovation, security, energy resources, food security, competitiveness, cooperation, coordination, climate neutrality, 
international economics, theory, economic relations 
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ПЕРСПЕКТИВИ ПОГЛИБЛЕННЯ МІЖНАРОДНОЇ ЕКОНОМІЧНОЇ 

КООПЕРАЦІЇ В УМОВАХ РОЗВИТКУ БІОЕКОНОМІКИ: 
ТЕОРЕТИЧНІ ПАСТКИ VS ІНСТИТУЦІЙНІ КОЛІЗІЇ 

 
Мета дослідження полягає у визначенні змістовних ознак біоекономіки як середовища реалізації міжнародної 

економічної кооперації в умовах інституціоналізації зеленої адженди. Продемонстровано, що біоекономіка 
дедалі більше визнається ключовим стратегічним інструментом для досягнення міжнародно ратифікованих 
кліматичних цілей в рамках екологічної та індустріальної політик, а також в рамках здійснення сталих та 
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інклюзивних економічних трансформацій. Відзначено, що із середини 1990-х років все більше політичних 
стратегій та економічних політик спрямовані на сприяння та розвиток біоекономіки в різних секторах. У 
розробці політики біоекономіки очевидний зсув у бік місцевого виробництва в управлінні ланцюгами поставок. 
Досягнення балансу між глобальною співпрацею та локалізованим виробництвом має вирішальне значення для 
використання переваг біоекономіки, сприяння створенню більш стійкої, сталої та інноваційної екосистеми 
виробництва. Біоекономіка має великий потенціал для вирішення глобальних проблем та стимулювання сталого 
розвитку. Використовуючи відновлювані біологічні ресурси, такі як сільськогосподарські культури, деревна 
біомаса, водорості та морські організми, а також нові технології, біоекономіка може сприяти зменшенню 
залежності від викопного палива, пом'якшенню наслідків зміни клімату та підвищенню ефективності 
використання ресурсів. Таким чином, біоекономіка може зробити значний внесок у досягнення Цілей сталого 
розвитку ООН (ЦСР) та цілей боротьби зі зміною клімату, закріплених у Паризькій угоді.  

Біоекономіка також може стимулювати економічне зростання, засноване на знаннях, створювати 
можливості працевлаштування, сприяти інноваціям, посилювати регіональний розвиток, а також 
покращувати продовольчу безпеку та систему охорони здоров'я. В останні роки порядок денний біоекономіки 
отримав підвищену увагу в глобальних ініціативах. Хоча Цілі сталого розвитку не апелюють до біоекономіки, 
їхній інтегративний підхід узгоджується з теорією та концепціями біоекономіки. Глобальні саміти з 
біоекономіки демонструють стійкий зв'язок із Цілями сталого розвитку, із діяльністю G20, інститутів ООН 
та інших міжнародних організацій. Існуючі стратегії біоекономіки, такі як стратегії ЄС та деяких 
європейських країн, потребують оновлення із врахуванням розвитку ринку біотехнологій та реалізації політик 
кліматичної нейтральності, зеленого і енергетичного переходів. Впроваджені у США, Китаї, Латинській 
Америці та африканських країнах інноваційні політики в сфері біоекономіки можуть мати позитивний вплив 
одна на одну. Більше того, ці інновації можуть мати наслідки для глобальних та багатосторонніх ініціатив, 
особливо в рамках G20 та подальшого розвитку інститутів ООН.  

Ключові слова: сталий розвиток, регулювання, трансформація, низьковуглецева економіка, біоекономіка, 
біотехнології, біоінновації, безпека, енергетичні ресурси, продовольча безпека, конкурентоспроможність, 
кооперація, координація, кліматична нейтральність, міжнародна економіка, теорія, економічні відносини 

 
Introduction. The transformation of the bioeconomy 

into a major policy concept in Europe was the result of a 
concerted effort by the European Commission. One of the 
key figures in this process was Christian Patermann, for-
mer Director of the Biotechnology, Agriculture and Food 
Programme in the European Commission’s Directorate-
General for Research and Innovation, which manages and 
develops EU policy on research, science and innovation. 
According to his own testimony, the term “bioeconomy” 
was first used at a conference of environment ministers. 
Although the conference participants did not provide a 
clear definition of the concept, Christian Patermann and his 
colleagues saw in it a policy potential that could open up 
new opportunities for the EU [25]. In particular, one of the 
areas of bioeconomy was considered to be the economic 
development of the potential of biotechnology. Another 
promising idea was the replacement of traditional re-
sources with biological ones, both in the energy sector and 
in the production of materials. The bioeconomy should cre-
ate synergies with the sustainable production of renewable 
energy using biomass from wood, non-food agricultural 
and food waste. The bioeconomy should ensure the sus-
tainable use of nutrients through more efficient use of fer-
tilisers. It can also help restore carbon in the soil, for ex-
ample by returning it to it. For example, regenerative agri-
cultural methods help reduce CO2 in the atmosphere, as 
well as improve soil fertility and increase resilience to 
floods and droughts. These methods include year-round 
planting of fields and agroforestry, which combines crops, 
trees and livestock. For Europe, it is vital not only to store 
CO2 in the soil, but also to improve soil fertility, reduce 
the impact of droughts and increase resilience to erosion. 
State stimulation is one of the most important factors in the 

dynamic development of the bioeconomy. The main reason 
for supporting the bioeconomy at the government level is 
the desire to increase the efficiency of national production 
and, based on innovative technologies, to provide domestic 
companies with leading positions in the rapidly developing 
international biotechnological market. 

In the 2000s, the need to promote new concepts in EU 
politics was strengthened by the need to increase the 
productivity of the agricultural state to satisfy the growing 
demand for food products and biomass. At the time of the 
formation of the concept of bioeconomy in the EU, the 
term “knowledge-based” was used to indicate a direct de-
velopment that was harmonized with the overall strategy of 
the European Union for the creation of “economy, based 
on knowledge”. This approach was formally endorsed at 
the Lisbon European Council in 2000, which declared the 
EU’s ambition to become the most competitive and dy-
namic knowledge-based economy in the world. These ef-
forts have since borne fruit. In 2005, the European Com-
mission organized a conference on “New perspectives for 
the knowledge-based economy”, at which the European 
Commissioner for Science and Research, J. Potočnik, de-
livered a speech on “Transforming life sciences knowledge 
into new sustainable eco-efficient and competitive prod-
ucts”. [26]. In 2007, a seminar on this topic was held in 
Cologne during the German Presidency of the Council of 
the EU. It resulted in a document that formulated a vision 
of the bioeconomy as an interdisciplinary approach cover-
ing manufacturing, biotechnology, bioenergy and biomed-
icine [18].  

The Cologne document defined two main dimensions 
of the bioeconomy concept. On the one hand, it outlined 
the role of biotechnology as one of the key pillars of the 
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European economy by 2030, noting its importance for en-
suring economic growth, employment, energy security and 
maintaining living standards. This approach can be defined 
as the “biotechnological innovation perspective” within the 
bioeconomy. On the other hand, the document emphasized 
the importance of using agricultural crops as renewable re-
sources for the production of biofuels, biopolymers and 
chemicals – accordingly, the resource-oriented perspective 
of the bioeconomy was absolutized. The evolution of the 
bioeconomy concept was accompanied by a change of em-
phasis between these two directions. 

The review of the literature. The imperative greening 
of development as a global trend accompanying the pro-
cesses of reformatting market principles of management 
has found itself in the research perspective of Ukrainian 
[11; 12; 13; 23] and foreign scientists [3; 5; 16]. Economic 
instruments for greening international production are high-
lighted in the works of Yu. Orlovska and V. Chala [6; 14; 
15], M. Grod and N. Reznikova [1; 2; 9], R. Zablotska and 
D. Rusak [4], V. Panchenko, V. Karp, S. Stakhurska [25], 
O. Ptashchenko, D. Arkhipova, N. Farenyuk [10]. The 
green economy acts as a kind of “umbrella concept” in re-
lation to the circular economy, sustainable bioeconomy, bi-
ological economy, circular carbon economy based on bio-
technology, bioeconomy, industrial ecology and deter-
mines their interdependence [14; 15]. Understanding the 
substantive characteristics of the concept of the green econ-
omy is the key to achieving consensus on the essence of 
the bioeconomy. The scientific works of Ukrainian re-
searchers propose a broad approach to defining the bioe-
conomy [14; 29; 31] as a high-tech sphere of economic ac-
tivity, which makes it possible to increase energy effi-
ciency, effectively use waste, develop renewable energy 
based on biomass, ensure the greening of the industrial sec-
tor, the sustainability of agriculture, the production of new 
food products and the development of medical technolo-
gies. A sustainable bioeconomy goes beyond the impera-
tive of simply replacing fossil resources with renewable bi-
ological resources and requires low-carbon energy sources, 
sustainable supply chains, and promising breakthrough 
technologies for transforming renewable bioresources into 
valuable products, materials, and bio-based fuels. 

Despite the existing body of work by authors who reveal 
the essence of the right to development as a basic right in 
the context of sustainable development, we propose to 
make such a distinction with a focus on the regulatory reg-
ulation of the right to development, with a focus on the eco-
nomic aspects of its provision in the context of the imper-
ative of greening and sustainability. 

The purpose of the article. The purpose of the study 
is to determine the substantive features of the bioeconomy 
as an environment for implementing international eco-
nomic cooperation in the context of the institutionalization 
of the green agenda. 

The main material of the article. According to the EU 
approach [17], the bioeconomy encompasses the produc-
tion of renewable biological resources and the transfor-
mation of these resources and waste streams into value-
added products such as food, feed, bio-based products and 
bioenergy, and includes: agriculture, forestry, fisheries, 

food and pulp and paper, as well as parts of the chemical, 
biotechnology and energy industries. The bioeconomy, as 
a sector with certain specific characteristics, is linked to the 
«biologisation» of industrial value creation: it provides in-
dustry with renewable carbon and can directly replace fos-
sil carbon in almost all applications, unlike minerals and 
metals. While the circular economy is dominated by the 
metallurgical and mining industries, and biomass is consid-
ered secondary to other materials, the bioeconomy adds an 
additional organic recycling pathway, which extends the 
circular economy. However, the bioeconomy and the cir-
cular economy share a common goal – a more sustainable 
and resource-efficient world with low carbon emissions. 

There are different approaches to the bioeconomy in ac-
ademia that consider resources, processes, and implica-
tions for economic and biophysical systems. One approach 
classifies the bioeconomy into the following categories: bi-
oresources, which include products created from biomass; 
biotechnology, which concerns innovations in the life sci-
ences; and bioecology, which is based on sustainable pro-
cesses and sustainable products. Other classifications di-
vide the bioeconomy into an ecological economy that is 
compatible with the limits of the biosphere, an economy 
based on science and industrial biotechnology, and a bio-
mass-based economy. Additional approaches (Fig.1) offer 
a vision of the bioeconomy through socio-technical re-
gimes, including a biotechnological bioeconomy that fo-
cuses on health, food, and the industrialization of living 
systems, and a biomass-based bioeconomy that aims to re-
place oil with biomass [32]. 

This allows us to identify three main directions for de-
fining the bioeconomy: the biotechnological approach (a 
concept that emphasizes the importance of scientific re-
search in the field of biotechnology, its implementation and 
commercialization in various industries); the bioresource 
approach (focuses on research related to the use of biolog-
ical raw materials, including biomass, in such industries as 
agriculture, marine, forestry and bioenergy production, and 
the creation of added value on their basis); the bioecologi-
cal approach (this is a kind of vision of bioecology that em-
phasizes the importance of ecological processes that opti-
mize the use of bioenergy and nutrients, contribute to the 
preservation of biodiversity and prevent soil degradation). 
Scientists propose the concept of a holistic bioeconomy, 
which combines three main approaches available in mod-
ern scientific discourse. These approaches are not mutually 
exclusive, and it is advisable to consider them in combina-
tion when assessing the bioeconomy. Therefore, a holistic 
bioeconomy is based on the primary source – biomass or 
bioresources. Biomass should be considered as all organic 
matter produced by photosynthesis, either as primary raw 
materials or as secondary organic residues (wastes) ob-
tained from plants, animals or microorganisms. 

It is advisable to start assessing the biomass-based bio-
economy by identifying the primary sectors that produce it. 
Typically, such sectors include agriculture, livestock and 
forestry. At the same time, assessment methods can differ 
significantly depending on the approaches, data and indi-
cators. It is worth considering that although biomass is pro-
duced in a relatively narrow range of sectors, it circulates 
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through most elements of the economic system, being con-
sumed or transformed with added value. Assessing the bi-
omass-based bioeconomy allows you to analyze physical 
or monetary flows that indicate the volumes of this seg-
ment of the bioeconomy, for example, as a share of gross 
domestic product. This approach allows you to get closer 
to understanding the functioning of the economic system 
in which bioproducts are created and distributed through 
the relevant value chains and market structures. The second 
approach to measuring the bioeconomy is to consider the 
biotechnological bioeconomy. Alternatively, the term “bi-
otechonomy” or “knowledge-based bioeconomy” can be 
used to refer to this approach. Conceptually, this approach 
is identified with the understanding of bioeconomy as a 
synonym for biotechnology, or as a second type of bioe-
conomy. Biotechnological bioeconomy is based on the ap-
plication of biotechnology or bioengineering solutions 

developed using biological resources (in particular biodi-
versity) to solve socially significant problems in various 
areas: health (red bioeconomy), agriculture (green bioe-
conomy), marine biosphere (blue bioeconomy), industry 
(white bioeconomy), food (yellow bioeconomy), drylands 
(brown bioeconomy), biothreats (black bioeconomy), in-
tellectual property (purple bioeconomy), nanobiotechnol-
ogy (gold bioeconomy) and environmental protection 
(grey bioeconomy). This approach has gained widespread 
acceptance due to advances in genomics, synthetic biology, 
genetic engineering, and other modern biotechnology plat-
forms. While the biomass-based bioeconomy is based on 
the use of biomass as a raw material, the biotechnological 
bioeconomy focuses on knowledge, innovation, and pro-
cesses of adding value to biodiversity, including biomass 
as one of the resources. 

 

 
Fig. 1. Bioeconomy in the circularity-sustainability system 

Source: [32] 
 

The assessment of the biotechnological bioeconomy in-
volves identifying relevant activities, sectors, and the eco-
nomic value of biotechnology and its applications – both 
for society and for the biosphere. Resources, processes, and 
products in this case are integrated into the economic sys-
tem, creating added value and increasing the overall con-
tribution of the biotechnological bioeconomy to the na-
tional economy. Examples of indicators of the biotechno-
logical bioeconomy include the volume of investment in 
scientific research and development (R&D) and the num-
ber of patents in the field of biotechnology. In this context, 

the strategic planning of the bioeconomy in the United 
States is considered as an example of a national policy that 
most closely corresponds to the concept of the biotechno-
logical bioeconomy. The third conceptual approach to the 
analysis of the bioeconomy is to consider the bioeconomy 
based on the biosphere. The term “biosphere” is used to 
refer to the part of the Earth’s environment where living 
organisms exist and interact with each other, forming sus-
tainable systems. Various environments and ecosystems 
function within the biosphere. The environment includes 
the physical (soil, water, air) and biological conditions of 
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existence of organisms, as well as social, cultural, eco-
nomic and political factors. The ecosystem covers the in-
teraction of living and non-living components within the 
biosphere, where the key concepts are the flows of energy 
and matter. Thus, the entire system of life, together with 
the trophic hierarchy, can be interpreted as a natural mar-
ket, which, in turn, forms the basis of the bioeconomy. 
Thus, the biosphere is a broader concept that covers both 
systemic prerequisites and life itself - the basic element of 
the bioeconomy. 

In contrast to the approaches of the biomass-based bio-
economy and the biotechnological bioeconomy, which fo-
cus respectively on raw materials and technological inno-
vation, the biosphere-based bioeconomy is considered the 
most integrative and broad approach. It is consistent with 
the bioecological and agroecological vision of the bioecon-
omy, as well as with the concept of a type I bioeconomy, 
which assumes the limits of the biosphere and the princi-
ples of non-equilibrium thermodynamics. At the level of 
public policy, the concept of a biosphere-based bioecon-
omy appears close to the bioeconomy strategy imple-
mented in Brazil, focusing on social biodiversity, innova-
tion and technology as the basis of the economic system. 
These different classifications indicate that a widely ac-
cepted concept of the bioeconomy does not yet exist. How-
ever, national concepts can be linked to different ap-
proaches to the bioeconomy: the European Union is ap-
proaching a bioresources or bioeconomy type, the United 
States is approaching biotechnology, and Brazil is ap-
proaching bioecology. A number of European countries 
have actively participated in the formation of national strat-
egies in the field of bioeconomy. For example, in 2010, 
Germany established the Federal Council for the Bioecon-
omy under the leadership of the Federal Ministry of Edu-
cation and Science. In the same year, the «National Re-
search Strategy BioEconomy 2030. Our Route towards a 
biobased economy» was published with the aim of creating 
added value, jobs and sustainable income in an environ-
mentally responsible way [20]. «National Policy Strategy 
on Bioeconomy. Renewable resources and biotechnologi-
cal processes as a basis for food, industry and energy» [19] 
envisaged the use of renewable resources and biotechno-
logical processes as a basis for food, industry and energy – 
combining both of the aforementioned perspectives of the 
bioeconomy. Other European countries have also started to 
develop their own strategies. For example, by 2015, 
France, the United Kingdom and Italy did not yet have sep-
arate bioeconomy strategies. At the same time, Finland 
published a national bioeconomy strategy back in 2014, 
and Austria and Norway were in the process of preparing 
one at that time. In the European Union, the concept of the 
bioeconomy was updated in 2018 to include not only the 
primary sectors of bioresource production, but also related 
systems that rely on biological resources. 

The EU bioeconomy strategy is based on three clearly 
defined blocks: (1) the bioeconomy requires investment in 
research, innovation and professional development; (2) the 
bioeconomy can only be built with enhanced political in-
teraction and stakeholder participation; (3) the creation of 
a bioeconomy requires strengthening markets and 

increasing competitiveness. 
The bioeconomy in the EU can act both as a tool for 

achieving sustainable development goals and as a state-po-
litical concept that helps solve problems of interstate inte-
gration. The bioeconomy is an important part of the image 
of the economy of the future of the EU. One of the priori-
ties of the current European strategy is to strengthen the 
bioeconomy sectors, including attracting additional invest-
ment and creating markets. The bioeconomy is considered 
in the EU as an effective tool for solving environmental 
problems, as it makes it possible to reduce the negative im-
pact on the environment and use available resources more 
efficiently. It is important that the implementation of bioe-
conomy policies leads to significant synergies with other 
environmental policies. The bioeconomy corresponds to 
the low-carbon development paradigm. The bioeconomy 
for the EU is an important element of contribution to en-
ergy security and self-sufficiency in resources, including 
agricultural ones. The role of the bioeconomy in the EU 
will increase. It will contribute to achieving social, envi-
ronmental and economic goals by creating new products 
and technologies with high added value. 

However, the concept of bioeconomy is actively devel-
oping not only in the EU. In the USA, the national strategy 
is focused on three key elements: knowledge, technology 
and innovation. The bioeconomy is an economic activity 
based on research and technological progress in biotech-
nology, engineering, computing and information sciences. 
Leading technologies include genetic engineering, molec-
ular biology, bioinformatics and synthetic biology. In 
2012, the administration of President Barack Obama pre-
sented an official strategy for the development of the bioe-
conomy called “National Bioeconomy Blueprint” [33]. 
This document defines the bioeconomy as an economy 
based on the use of research and innovation in the life sci-
ences to generate economic activity and social welfare. In 
particular, the bioeconomy includes the development of 
new medicines and diagnostics to improve health, high-
yielding crops, new biofuels to reduce dependence on oil, 
and bio-based chemicals. 

This definition, as in the European context, encom-
passes two key approaches to the bioeconomy: innovative 
biotechnological and resource-substitutable. In the first 
decades of the 21st century, other countries – both devel-
oped and developing – have also begun to develop relevant 
policies. In particular, in 2012, Malaysia published the “Bi-
oeconomy Transformation Agenda” and in 2013, South 
Africa presented its own bioeconomy strategy [21]. For ex-
ample, in Brazil, the bioeconomy development strategy fo-
cuses on using renewable resources and biodiversity as 
tools for sustainable development for local and indigenous 
communities [22]. This strategy has recently been ex-
panded by adding an innovation component. However, the 
number of countries with formal bioeconomy policies at 
that time remained relatively limited, although many coun-
tries were involved in biotechnology or bioresource man-
agement. An important milestone in the global adoption of 
the bioeconomy was the first Global Bioeconomy Summit, 
held in Berlin in December 2015. The summit was orga-
nized by the German Bioeconomy Council in cooperation 
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with the International Advisory Committee. Over 700 ex-
perts from over 80 countries participated, demonstrating 
the growing importance of the bioeconomy as a global po-
litical and scientific priority. 

In all strategies, the development of the bioeconomy of 
the country is linked to the Sustainable Development Goals 
(SDGs) of the Agenda for Sustainable Development until 
2030 (adopted in 2015), emphasizing the impossibility of 
achieving the sustainability of society without the develop-
ment of the bioeconomy. Therefore, it can be stated that in 
all strategies, the development of the bioeconomy is em-
phasized as one of the most important elements of the 
transformation of both the economy and society. Thus, the 
EU Member States have set as their goal the transformation 
of society based on the reorientation of the economy and 
society to environmentally sustainable production and con-
sumption, a comprehensive change in approaches to the ex-
traction and consumption of natural resources (“green 
transformation”). Another major goal of bioeconomy 
strategies in many countries is the development of scien-
tific and technical work, research and innovation in bio-
technology. All updated strategies set the task of correlat-
ing research in the field of biotechnology with the devel-
opment of other sectors of the economy and overall eco-
nomic growth in countries through the introduction of new 
methods of processing bio-raw materials.  

The concept of the bioeconomy has developed within 
the framework of two main approaches: the perspective of 
resource substitution and the perspective of biotechnologi-
cal innovation. Although biotechnological innovations 
were initially recognized as an opportunity for the devel-
opment of the bioeconomy, in the first decade of the 21st 
century the resource substitution approach was more pro-
nounced [24]. One of the key factors that contributed to the 
popularity of this perspective was the concept of «peak 
oil», which assumes that oil production will peak and then 
begin to decline, while prices will continue to rise. Rising 
oil prices have increased the attractiveness of using bio-
mass as a source of energy and raw materials, thereby pro-
moting the development of the bioeconomy as a substitute 
for fossil fuels. 

The oil price crisis of 2007–2008 has further reinforced 
the perception of the reality of peak oil. The increased use 
of crops for biofuel production has been a factor in the in-
crease in food prices that has been observed since the oil 
crisis. Policies that support biofuels (such as subsidies or 
gasoline additive mandates) have come under criticism af-
ter studies have shown their impact on global food prices. 
These processes have had two important consequences for 
the development of the bioeconomy. First, there is a poten-
tial conflict between ensuring food security and using bio-
mass for energy purposes, a topic that has gained im-
portance in the policy debate on the bioeconomy. Second, 
there is increased attention to the need to increase the 
productivity of biomass production and to develop techno-
logical solutions that do not compete with the food sector. 
Such solutions include, in particular, second-generation 
technologies based on the use of residual biomass and 
waste. The current policy of most developed and rapidly 
developing countries to support the biotechnology sector is 

aimed at further progressive commercialization of scien-
tific achievements. 

Conclusions and prospects for further research. The 
bioeconomy paradigm rethinks the traditional economy 
based on fossil fuels and limited resources. With the emer-
gence of new political and economic incentives, new en-
terprises in the bioeconomy sector began to actively form, 
which prompted many countries to develop specific pro-
grams, strategies and approaches to stimulate it. Institu-
tionally, the concept of bioeconomy was first proposed in 
the form of the concept of a knowledge-based bioeconomy 
- as a vision for the development of the European bioecon-
omy by 2030. The aim of this concept was to combine eco-
nomic competitiveness and environmental sustainability 
through the implementation of circular bioinnovations that 
take into account climate neutrality, environmental effi-
ciency, safety and social acceptability within planetary 
boundaries. Subsequently, this approach was supported by 
international organizations, which also proposed official 
programs to promote the bioeconomy. Since 2012, the Eu-
ropean Union has been implementing a strategy that com-
bines the economy with natural resources for sustainable 
growth. Since then, a number of countries around the world 
have actively promoted the development of bioeconomy 
activities at the national level. These include the Nether-
lands, Sweden, the United States, Malaysia, South Africa, 
Germany, Finland, France, as well as Brazil and China, 
which have implemented their national programs or in-
cluded the bioeconomy in state planning. The bioeconomy 
in the EU is a new type of economy that involves the pro-
duction of new goods and services based on biotechnology 
and sustainable use of biomass. The bioeconomy in the EU 
is a tool for achieving the goals of sustainable and low-car-
bon development, and also contributes to the implementa-
tion of other areas - social, integration and regional poli-
cies. 

Currently, dozens of countries have full or partial bioe-
conomy strategies. However, there are significant differ-
ences between these strategies – in particular, in how ex-
actly they interpret the concept of bioeconomy and which 
areas are considered priority. The lack of unified criteria 
for identifying the substantive characteristics of the bioe-
conomy will create institutional obstacles to the implemen-
tation of international cooperation and will lead to artificial 
restrictions on international financial markets in terms of 
the impossibility of proving the sufficiency of greening the 
investment portfolios of companies involved in coopera-
tion. The assessment of the economic contribution of the 
bioeconomy is mostly carried out within the framework of 
economic science, based on its theoretical and econometric 
approaches. At the same time, for a more complete under-
standing and measurement of this contribution, it is pro-
posed to take into account the concept of a holistic bioe-
conomy. The use of traditional macroeconomic methods, 
data and indicators is accompanied by a number of limita-
tions that do not allow us to adequately take into account 
the real scale of bioeconomic processes. 

Current challenges include the need to develop new 
methodological approaches, access to relevant data and the 
construction of appropriate indicators. Despite some 
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progress in this area, it is emphasized that efforts should be 
intensified, in particular by recognizing the complexity and 
hierarchy of the bioeconomy as a system. For an effective 
analysis of the bioeconomy as an environment for interna-
tional cooperation, it is necessary to use a comprehensive 
approach that combines economic, environmental and so-
cial aspects. The methodology for studying the bioecon-
omy includes a variety of tools: from traditional economic 
analysis to the assessment of sustainable development and 
the integration of biotechnology into economic cycles. Par-
ticular attention should be paid to the analysis of political, 
social and technological conditions that affect the 

expansion of international cooperation in the bioeconomy, 
as well as the formation of legal and institutional mecha-
nisms to support joint projects. The acute problem remains 
the coordination of various bioeconomy participants with 
different interests and goals in implementing the strategy, 
which brings the problem of effective management to the 
forefront. Against this background, the development of the 
bioeconomy is stimulated by the increasingly active partic-
ipation of interregional and international organizations, 
which will allow coordinating the desire of countries for 
regionalization and specialization to achieve the goals of 
bioeconomy strategies. 
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