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Bioeconomy is an emerging concept and no commonly accepted definition has been given. Bioeconomy strategies
attempt to cover every aspect of this emerging concept from a different perspective, depending on the country,
region, or organisation issuing them. For these reasons, each strategy has its own priority fields depending on the
economic, geomorphological, social, ecological, and technological conditions of each country. There are trends in
the priority fields of bioeconomy strategies in the years 2013—-2022. Moreover, the economic and technological
development of the respective countries foreshadows their priorities. A successful transition to a bioeconomic
model requires the participation of society as a whole, because a sustainable society as a whole requires
sustainable and environmentally friendly solutions.

bioeconomy strategies bioeconomy priorities network visualization

| 1. Introduction

The term bioeconomy seems to have been used already in the early 2000s [, while policy discussions on the
bioeconomy started in the middle of the decade on the agenda of the European Commission (EC). However, the
foundations for the bioeconomy come from previous strategic agendas of the EC, including the 1993 white paper
that emphasised the need for knowledge-based investment and the role of biotechnology in innovation and growth,
and the Lisbon agenda in 2000, which called for global leadership to focus on the knowledge economy to ensure
competitiveness and economic growth. In addition, in 2002, the EC stated that life sciences and biotechnology are
probably the most promising cutting-edge technologies, with a high potential to contribute to the achievement of the
Lisbon agenda objectives. In 2005, at the international conference of the European Union, the knowledge-based
bio economy (KBBE) framework was presented, followed by another conference in 2007, which outlined the
prospects for the European bioeconomy over the next 20 years. These two events contributed to the emergence of

the knowledge-based bioeconomy in European policy circles [2l.

Bioeconomy is of high attractiveness as a potential solution for green growth and competitiveness Bl. The
European bioeconomy strategy supports the production of renewable biological resources and their conversion into
vital products and bioenergy in order to meet the 2030 agenda and its sustainable development goals 4. Biomass
resources represent an opportunity for sustainable development in bio-based industries ¥, covering sectors as
diverse as agriculture, food, biochemicals, bioenergy, biocides, and forests BlZ. Moreover, the development of
bioeconomy sectors represents an opportunity to promote innovation and job creation in rural and industrial areas

8 It is also an opportunity to revitalise productivity and growth by improving the competitiveness of domestic
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industries through new technologies &, and reducing dependence on imported raw materials by rehabilitating

marginalised areas 29,

In the context of climate change, there is a need to make the production process and consumption patterns more
sustainable, due to the increasing pressure on non-renewable resources. A shift towards more sustainable
production and more efficient use and management of bio-resources can help reduce waste, pollution, climate
change, and the use of fossil resources. This shift implies a series of changes in both primary production and

industry processes that are characterised as bioeconomy 111,

Bioeconomy describes a concept that recognises the full potential of biotechnological research and innovation for
the economy and society as a whole. It has been promoted over the last twenty years, particularly by the
pioneering biotechnology countries such as the Netherlands, Germany, and Finland 2. In 2006, the OECD had
already presented a major report “The Bioeconomy 2030: Designing a policy agenda” 23], In 2012, the European
Commission presented the first bioeconomy strategy 4l In this framework, the bioeconomy was defined as
follows: “The bioeconomy involves the production of renewable resources and their transformation into food, feed,
bio-products and bio-energy. It includes agriculture, forestry, fisheries, food and paper production as well as
chemical and energy parts. The bioeconomy sectors are innovative as they use a wide range of sciences (life
sciences, earth sciences, ecology, food science, social sciences) and technologies (biotechnology,

nanotechnology, ICT), engineering and local traditional knowledge”.

As expressed in the 2018 updated strategy, the EU’s bioeconomy objectives are: (a) to ensure food and nutrition
security, (b) to ensure the sustainability of the natural resources, (c) to reduce dependence on non-renewable,
unsustainable resources whether sourced domestically or from abroad, (d) to mitigate and adapt to climate change,
and (e) to strength European competitiveness and create jobs [4l. These objectives were revised to recognise the
contribution of the bioeconomy strategy to both the circular economy and the Energy Union. The scope had to be

adjusted and harmonised with European priorities 4!,

Based on the above, it can be concluded that a strategy for the bioeconomy is a set of expectations. All
bioeconomy strategies aim to contribute to the economic growth and international competitiveness of the
respective economic system 13, Moreover, job creation is explicitly expected in some strategies as a consequence
of economic growth. Furthermore, strategies that define the bioeconomy in the broadest sense extend the promise
of economic growth to traditional bioeconomy sectors [18l. Economic expectations are closely linked to the goal of
the bioeconomy playing a leading role in technological development. Common to all strategy documents is the fact

that new scientific findings and technological developments are shaping the bioeconomy and should be supported
u,

Almost all strategies expect the bioeconomy to make a significant contribution to society or global challenges. Food
security, resource conservation, climate and environmental protection, and health problems are mentioned as
examples. The scarcity of fossil resources and climate change are the business case for the intended transition

from a fossil-fuel-based economy to a bio-based economy 12, Strategies differ in the extent to which they envision
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the replacement of fossil resources with bio-based resources. This implies a transition from a bio-based economy
with reduced dependence on fossil resources to an economy based on renewable resources 24!, At the same time,
the disorganised nature of the bioeconomy is indicated as far-reaching, and the integrated process of social
transformation must be supported by social, economic, political, and ecological research. From a transformation

approach, some of the strategies face conflicts in objectives, side effects, and governance issues 28!,

About half of the strategies predict that the bioeconomy will acquire a global character, with two different lines of
argumentation: first, the bioeconomy is seen as part of a global strategy for sustainable resource management and
focuses on solving global challenges. The second argument sees the bioeconomy as a global phenomenon. Here,
emphasis is placed on the global interconnection of biomass resources, value chains, and technologies, with an
international division of labour in research, production, and markets 2. Both arguments foresee crucial progress in
health in the context of the bioeconomy. The purpose of developing bioeconomy strategies at the national level or
internationally is common, as it revolves around sustainability and viability. Despite existing barriers and conflicts of

interest 29 it is a one-way street to implement a bioeconomy strategy by all.

| 2. Bioeconomy Strategies

The global economy, due to its heavy dependence on fossil resources, including oil, as an energy source, is
vulnerable to the declining supply and volatile market for these resources [, Therefore, in order to secure the
economy, countries need to become low-carbon and resource-efficient societies based on bio-based products. The
development of the bioeconomy affects many sectors and branches of the economy, so countries are adopting
strategies and taking measures. The bioeconomy contributes to food security, sustainable management of natural
resources, improved waste management, reduced dependence on non-renewable resources, mitigation of climate
change, job creation, and maintaining competitiveness [22. Bioeconomy strategies address the changes, inter alia,
by developing knowledge in the areas of primary production and food production 23, By implementing bioeconomy
strategies and related initiatives, it is more manageable to reduce waste and increase the efficiency of the food
chain with changes, particularly in developed countries [24],

Sustainable production includes the use of biotechnology and other modern technologies that allow for increasing
productivity and efficiency, reducing environmental impacts, the development of sectors such as biofuels, and the
production of biomaterials from agriculture, forestry, and the domestic sector (22, In the context of climate change,
agriculture can be seen as an ally. The development of the bioeconomy in the sector can help reduce CO,
emissions by reducing energy consumption “l. The implementation of bioeconomy strategies also contributes to
the sustainable management of natural resources. The development of agriculture, forestry, and livestock is linked
to the resources needed for biomass production 28, These resources are finite and depleting, so it is necessary to
adopt an approach to production that can be described as ‘more biomass from fewer resources’. In this context, the
development of the bioeconomy should lead to a better use of nature’s self-regulating functions that allow a better
understanding of the functioning of ecosystems. Significant growth is also coming from sustainable primary

production and the development of biotechnology, leading to the transformation of existing, and the opening of
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new, markets for bioproducts [ZZ. These developments are increasing the demand for labour in the primary sector

and industry.

At the same time, mitigating the effects climate change, while ensuring energy security and economic growth and
prosperity is a huge challenge. Turning vision into reality requires knowledge-based innovation and research [28],
Supporting innovation is a driving force and this conviction stems from the challenges facing the world today, such
as sustainable management of natural resources, sustainable production, improving public health, mitigating

climate change, inclusive social development, and global sustainability.

Despite the dominant focus on sustainability, the primary sector, technology development, and biomass production,
this shows that bioeconomy strategies are influenced by government policy, existing regulations, and human
resources, as well as social acceptance and market structure. If there is no governance coordination, no strategy
can be implemented 2989 These factors interact with each other, modifying the influence of each separately. A
successful transition to a bioeconomic model requires the participation of society as a whole, because a
sustainable society as a whole requires sustainable and environmentally friendly solutions. The search for
opportunities to accelerate the development of regions and countries requires linking the concept of sustainable
development to a more flexible use of resources through better application of knowledge and innovation, and the
development of more efficient technologies. The implementation of bioeconomy strategies in a region’s
development policy must be the result of a conscious decision by state and local authorities, and their ability to
coordinate and create an effective network of cooperation between scientific, economic, business, and local
stakeholders [132],

» There is no mention in any paper of bioeconomy education for stakeholders (farmers, entrepreneurs, etc.).

Knowledge generated from research needs to be channelled to society to facilitate acceptance and adoption;

« The bioeconomy business models and clusters already successfully developed in China 3 contribute to the

exclusion and marginalisation of small and regionally isolated producers;

» The current energy crisis demonstrates the dependence of countries on carbon and the weakness of

bioeconomy strategies in solving the major problem.

As the priority fields of bioeconomy strategies “lose” their ecological focus and acquire a social, and at the same
time capitalist, vision, priorites now focus on economic growth, gross value added, entrepreneurship,
competitiveness, employment, and technology development, and future research is suggested to avoid some of the
previous trends such as the focus on biodiversity, the development of remote regions, and agro-ecological
systems. It is also important to carry out future research on the training of bioeconomy participants, and to include

education as a priority in strategies.
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