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ABSTRACT 

The purpose of the report is to provide a terminological device in the field of bio-economy. Scientific 

and popular definitions for it are emerging and systematized. A historical review is made and the 

prospects for bio-economics are outlined. 
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INTRODUCTION 

Food security, energy supply, and climate 

change are among the biggest global 

challenges in the next future.Radical changes 

in the economy are necessary to face these 

challenges. The Bioeconomy, including the 

deployment of various biorefining strategies, 

represents one of the pillars for a more 

sustainable global development. In 2012, the 

European Union (EU) and the USA adopted 

their respective strategies on Bioeconomy. 

Since then a number of national and 

international agendas have been developed. 

The Joint Research Centre (JRC), as 

coordinator of the European Commission's 

Knowledge Centre for Bioeconomy (BKC), in 

collaboration with the BiobasedIndustries Joint 

Undertaking (BBI JU), the Technology 

Collaboration Programme (TCP) Bioenergy of 

the International Energy Agency (IEA),and 

with input from other stakeholders, undertook 

a survey onthe Bioeconomy progress statusin 

the EU Member States.IEA Bioenergy 

Task42cooperated in this surveyby in 

particular extendingthe analysisto extra EU 

countries,and providing a database of the 

recentlydeveloped biorefineries. 
 

Exposition 

The high level of political interest in the 

bioeconomy is based on a number of potential 
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benefits: reducing greenhouse gas emissions, 

reducing dependence on fossil resources and 

improving food security. It is also expected to 

stimulate the bioeconomy to create 

employment and create new markets for non-

food goods, thus benefiting rural development. 

It is estimated that over 90% of petroleum 

products could be replaced by alternatives on a 

biological basis. The challenge is rather to 

increase the scale of activities. 
 

The term itself is not exactly defined. The 

content of the bioeconomy depends on the 

user's perspective and the context in which it is 

used. It is therefore not surprising that political 

papers, as well as scientific papers, give a lot 

of space to discuss what it means. 

 According to the European Commission's 

(EC) Bioeconomy Strategy, the bioeconomy is 

defined as "the production of renewable bio-

resources and the conversion of these resources 

and waste streams into value-added products 

such as food, feed, bio-based products and 

bioenergy. (1) Biomeconomics encompasses 

all sectors and systems that rely on biological 

resources (animals, plants, microorganisms and 

derived biomass, including organic waste), 

their functions and principles. It includes and 

connects: the terrestrial and marine ecosystems 

and the services they provide; all sectors of 

primary production that use and produce 

biological resources (agriculture, forestry, 

fisheries and aquaculture); and all economic 

and industrial sectors that use biological 

resources and processes to produce food, feed, 

bio-based products, energy and services. 
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FAO defines bioeconomy as knowledge- based 

production and use of biological resources, 

biological processes and principles of 

sustainable provision of goods and services in 

all economic sectors. (2) It includes three 

elements: 

• Use of renewable biomass and efficient bio-

processes to achieve sustainable production; 

• Use of enabling and converging technologies, 

including biotechnology; 

• Integration between applications such as 

agriculture, healthcare and industry. 

 

According to the OECD, "Bioeconomy can be 

seen as a world in which biotechnology 

contributes to a significant share of economic 

output. The emerging bioeconomy will 

probably include three elements: -  

 Using advanced knowledge of genes 

and complex cellular processes to develop new 

processes and products;  

 the use of renewable biomass and 

efficient bio-processes to support sustainable 

production;  

 Integrating biotechnological 

knowledge and applications across sectors. 

"(3)  

 

"Bioeconomy is knowledge-based production 

and use of biological resources to provide 

products, processes and services in all 

economic sectors within a sustainable 

economic system." Definition of the 

Bioeconomy Council. 

 

The bioeconomy or bio-base economy is a new 

model for industry and the economy. It 

involves the sustainable use of renewable 

biological resources for the production of food, 

energy and industrial goods. It also uses the 

untapped potential stored in millions of tones 

of bio-waste and residual materials. 

 

Bioeconomics involves the fullest possible 

destruction of plants in their constituent parts 

and their transformation into valuable 

materials. It is expected that this challenge will 

be met in the future by large bio-refineries with 

very coordinated steps in the process. 
 

Definition by counties 

Germany 

Bioeconomy is the knowledge-based 

production and utilization of renewable 

resources in order to provide products, 

processes and services in all economic sectors, 

within the framework of an economic system 

that is viable for the future.(4) According to 

the bioeconomy progress report, German 

bioeconomy contributed 6% of the overall 

economic value added in 2010. The 

bioeconomygrew by 22% between 2002 and 

2010, while the economy as a whole grew by 

16%. If the weight of the bioeconomy is 

considered on the basis of the employment 

ratio, the significance of the bioeconomy is 

doubled compared to the value added. 
 

France 

The bioeconomy encompasses the whole range 

of activities linked to bioresource production, 

useand processing. The purpose of 

bioresources is to provide a sustainable 

response to the need of food and to part of 

society’s requirements for materials and 

energy, as well as providing society with 

ecosystem services. Biobased products are 

defined as products deriving entirely or 

partially from bioresources. (5) 
 

Italy 

The bioeconomy comprises those parts of the 

economy that use renewable biological 

resources from land and sea –such as crops, 

forests, fishes, animals and micro-organisms –

to produce food, materials and energy (6). 

Thus, it includes primary production sector –

suchas agriculture, forestry, fisheries and 

aquaculture –and industrial sectors using 

and/or processing biological resources, such as 

the food and pulp and paper industries and 

parts of the chemical, biotechnological and 

energy industries. The bioeconomy refers to 

the set of economic activities relating to the 

invention, development, production and use of 

biological products, services and processes 

acrossfour macro-sectors: 1 –Agrifood; 2 –

Forestry; 3 –Biobased industry (bioenergy; 

biofuels; chemical intermediates); 4 –Marine. 
 

United Kingdom 

UK's definition of bioeconomy is being 

developed as part of the creation of the UK 

Bioeconomy Strategy (7). The current 

definition is: All economic activity derived 

from biobasedproducts and processes which 

contribute to the sustainable and resource-

efficient solutions to the challenges we face in 

food, chemicals, materials, energy production, 

health and environmental protection. The 

bioeconomy is the production of biomass 

(organic matter derived from living, or recently 

living organisms) and the conversion of 

renewable biological resources into value-

added products, such as food, 

biobasedproducts and bioenergy. In Scotland, 

it is about using biological resources or 
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bioprocesses to make new products such as 

food, materials and energy as well as adding 

value to waste materials. Food waste is a 

significant source of carbon emissions; and a 

more circular approach to the beer, whisky and 

fish sectors alone could lead to potential 

savings of half a billion pounds per year. (8)  
 

Spain 

The bioeconomy is the set of economic 

activities that obtain products and services, 

generating economic value, making efficient 

and sustainable use of resources of biological 

origin as fundamental elements. Its objective is 

to produce and market food, along with 

forestry products, bioproducts and bioenergy 

obtained by physical, chemical, biochemical or 

biological processing of organic matter not 

destined for human or animal consumption and 

involving processes which are respectful of the 

environment, along with the development of 

rural areas (9) 
 

Sweden 

Sustainable production of biomass to enable 

increased use in a number of social sectors.(10) 

The aim is to reduce climate impact and the 

use of fossil raw materials. Increased value 

added of biomass while minimizing energy 

consumption and nutrition and energy is taken 

from the end products optimizing the value and 

contribution of ecosystem services to the 

economy. 
 

Austria 

Step by step fossil resources will be replaced 

by renewable raw materials in order to provide 

new products, services and energy. 

Furthermore, waste matter is used again in the 

value cycle.(11) In the processes for 

bioeconomy policies/strategies more 

comprehensive definitions are discussed. 
 

Finland 

Bioeconomy refers to an economy that relies 

on renewable natural resources to produce 

food, energy, products and services. The 

bioeconomy will reduce our dependence on 

fossil natural resources, prevent biodiversity 

loss and create new economic growth and jobs 

in line with the principles of sustainable 

development. The bioeconomy is not a new 

industry; it is a combination of several primary 

production and refining sectors and end 

product markets. Typical features of the 

bioeconomy include the use of renewable, 

biobasednatural resources, environmentally 

friendly clean technologies and efficient 

recycling of materials. It is justified to refer to 

the transition from a fossil economy to a 

bioeconomy as the new wave of economic 

development.(12) 
 

Greece 

Bioeconomy is considered as a new production 

system, where the needsfor fuel, food and feed 

are covered by renewable organic sources. 

Bioeconomy in Greece is supported under 

different thematic areas within RIS3 (Smart 

Specialization Strategies).  
 

Croatia 

Bioeconomy strategy has not yet been created. 

Based on Croatian s Smart specialization 

Strategy (2016-2020) [27]the term 

"bioeconomy" canbe defined as economy that 

comprises primary agriculture, fishery, and 

aquaculture and other economies that use 

renewable biological resources from landand 

sea.(13) 
 

Latvia 

Bioeconomy covers those parts of economy 

where renewable bio-resources (plants, 

animals, microorganisms etc.) are used in the 

production of food, feed, industrial products 

and energy in a sustainable and well-

considered way.(14)  
 

Estonia 

Bioeconomy means the production of 

sustainable biomass and conversion of biomass 

into food, feed, energy and other bioproducts; 

Bioeconomy means adding value to the 

sustainable utilization of biomass in 

interrelated economic activities 
 

Norway 

The Government's bioeconomy policy targets 

sustainable, effective and profitable 

production, extraction and use of renewable, 

biological resources into food, feed, 

ingredients, health products, energy, materials, 

chemicals, paper, textiles and numerous other 

products. The use of enabling technologies like 

biotechnology, nanotechnology and ICT are in 

addition to conventional disciplines like 

chemistry essential for the development of a 

modern bioeconomy.(15) 
 

Turkey 

In Turkey, bioeconomy is defined as the 

contribution of biotechnical applications on 

economy aimed the producing of goods which 

are sensitive to the environment and health and 

also aimed sustainable utilization of renewable 

biological resources 
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Australia 

The Australian Government generally defines 

the bioeconomy as “the sustainable production 

and conversion of biomass for a range of food, 

health, fibre and other industrial products as 

well as energy”. (16) 

The bioeconomy is intended as combination of 

knowledge and innovation in biosciences, with 

other technology sectorssuchas chemistry, 

engineering, computer science and 

nanotechnologies. (17) 
 

USA 

The bioeconomy is defined as “sustainable use 

of domestically produced renewable biomass 

for fuels, products, and power”. The Federal 

Activities Report (2016) describes it as “global 

industrial transition of sustainably utilizing 

renewable aquatic and terrestrial biomass 

resources in energy, intermediate, and final 

products for economic, environmental, social, 

and national security benefits”. (18) 
 

The Netherlands, Denmark, Belgium, Estonia 

and Slovenia use the definition given by the 

EC. Switzerland adopts the OECD definition. 

In Poland, Portugal, Iceland, Luxembourg, the 

Czech Republic, Hungary, Lithuania, Cyprus, 

Romania and Bulgaria, there is no normative 

document defining the term bioeconomy yet. 
 

At present, only Germany, France, Spain, 

Ireland, Italy, Latvia, Finland and Malta have 

devoted national strategies to bioeconomy at 

national level. Six EU countries have 

developed strategies, while the other 13 have 

other policy initiatives or related strategies at 

national level. In Bulgaria, the national 

strategy is being developed a regional strategy 

for the Stara Zagora region. 
 

CONCLUSION  
The limited biological resources and 

ecosystems of our planet are essential to 

feeding people, providing clean water and 

affordable and clean energy. A sustainable 

bioeconomy is essential to tackling climate 

change and land and ecosystem degradation. It 

will respond to the rising demand for food, 

feed, energy, materials and products due to the 

growing population of the world and will 

reduce our dependence on non-renewable 

resources. 
 

Establishing a sustainable and circular 

bioeconomy will increase the competitiveness 

of the bio-economy sectors and help create 

new value chains in Europe while improving 

the overall state of our natural resources. Such 

a bio-economy will rely on and take advantage 

of the sustainable renewable resources 

available in the country as well as advances in 

science, technology and innovation, integrating 

the physical, digital and biological world into 

some of the most important sectors and 

industries in the EU. 
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