
  

 

 

 
1 

 

  

 

 

AUTHORS: CALLIOPE PANOUTSOU, 

LIYANA ADJAROVA, LORA JIBREEL, DINKO 

ĐURĐEVIĆ, ŽELJKA FIŠTREK, BILJANA 

KULIŠIĆ, ANA MANDARIĆ, MARKUS 

DETTENHOFER, ÉVA HUNYADI BORBÉLYNÉ, 

MÁRTA SZABÓ, MIHA KOPRIVNIKAR 

KRAJNC, STEFAN VRATNY AND DOMINICA 

JENDRUSOVA  
 

NOVEMBER 2020  

D.3.1 
GUIDELINES FOR 

NATIONAL 

BIOECONOMY 

ACTION PLANS  

This project has received funding from the  

Bio Based Industries Joint Undertaking  

under the European Union’s Horizon 2020  

research and innovation programme  

under grant agreement No 838087 



 

 

D.3.1      Country overview - 2 
 

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087 

 

TABLE OF CONTENTS  
 

1. Introduction ................................................................................................................................................. 4 

2. Approach ..................................................................................................................................................... 5 

Prioritising resource efficient value chains ..................................................................................................... 5 

Markets .............................................................................................................................................................. 6 

Policy ................................................................................................................................................................. 6 

Action Plans ...................................................................................................................................................... 6 

3. Bioeconomy in CELEBIO countries ............................................................................................................. 7 

Current state ..................................................................................................................................................... 7 

Strengths, opportunities and barriers .............................................................................................................. 8 

4. Vision ........................................................................................................................................................... 11 

5. Value chains .............................................................................................................................................. 13 

6. Implementation plans ............................................................................................................................... 19 

Technology ..................................................................................................................................................... 19 

Environment .................................................................................................................................................... 21 

Economy ......................................................................................................................................................... 22 

Society ............................................................................................................................................................. 24 

Policy ............................................................................................................................................................... 26 

7. Annexes ...................................................................................................................................................... 28 

D.3.1. Bioeconomy Action Plan_Bulgaria..................................................................................................... 28 

D.3.1. Bioeconomy Action Plan_Croatia ..................................................................................................... 28 

D.3.1. Bioeconomy Action Plan_Czech Republic ....................................................................................... 28 

D.3.1. Bioeconomy Action Plan_Hungary .................................................................................................... 28 

D.3.1. Bioeconomy Action Plan_Slovakia .................................................................................................... 28 

D.3.1. Bioeconomy Action Plan_Slovenia .................................................................................................... 28 

 

  



 

 

D.3.1      Country overview - 3 
 

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087 

 

  

Key issues 
 

✓ BIOMASS IS ABUNDANT IN ALL COUNTRIES 

✓ SIGNIFICANT BARRIERS IN INFRASTRUCTURE, ACCESS TO CAPITAL AND 

KNOWLEDGE TRANSFER FOR INNOVATIVE BIOBASED VALUE CHAINS 

✓ FOLLOWING A SLOW START AND CAPITALISING ON THE SIGNIFICANT 

EFFORTS OF THE BIOBASED INDUSTRIES THE ENGAGEMENT IN 

DEMONSTRATION AND FLAGSHIP ACTIVITIES IN THE REGION IS GROWING 

✓ DEMAND FOR BIOBASED PRODUCTS IS STILL LOWER THAN WESTERN 

EUROPEAN COUNTRIES DUE TO SLOW MARKET DEVELOPMENT BUT 

GROWING ESPECIALLY AMONG YOUNG PEOPLE 

✓ POLICY MECHANISMS HAVE SO FAR BEEN MOSTLY RESPONSIVE TO EU 

REGULATIONS AND COMMITMENTS 

✓ NEED FOR IMMEDIATE STRATEGIC ACTIONS TAILORED TO LOCAL 

CAPACITIES, ECONOMY AND ECOLOGY 
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1. Introduction 
 

 

The aim of the report is to present an overview of the Guidelines for the National Bioeconomy Action Plans 

prepared, jointly with national stakeholders, in the CELEBIO project for Bulgaria, Croatia, Czech Republic, 

Hungary, Slovakia and Slovenia. 

 

The guidelines for National Bioeconomy Action Plans delivered a set of specific, attainable, relevant biobased 

value chains and time-based (2020- 2030) Action Plans for the development of bioeconomy in these countries. 

The work has capitalised on the findings of the work in CELEBIO and is structured in four sections.  

 

The first briefly outlines the current state of bioeconomy and discusses the countries’ comparative strengths and 

opportunities. Detailed profiling of the existing policy landscapes per value chain stage (i.e. biomass 

production, conversion, distribution, end use) is provided within the individual country reports.  

 

The second introduces the main recommendations of the Bioeconomy Visions as developed, together with 

national stakeholders, in each country.  

 

The third presents an overview of the potential value chains selected by national stakeholders and provides 

information tailored to each value chain in terms of current exploitation of biomass raw materials, future actions 

that could steer innovative and resource efficient market uptake for biobased products, potential interventions 

and expected added value. This section also includes information on the relevance to the UN Strategic 

Development Goals (SDGs) and selected relevant operational projects.  

 

Finally, the fourth part provides an outline of suggested actions in terms of technology, environment, economy, 

society and policy that could facilitate the future implementation of national bioeconomy action plans. 

 

This section provides an overview of the main aspects analysed during the development of recommendations 

for the national action plans in CELEBIO. Detailed country relevant information can be found in the individual 

country reports that are included in the Annex.  
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2. Approach 
 

The preparation of the guidelines for national action plans follows is built on analysis of domestic capacities 

and infostructure for: i) local, resource efficient value chains, ii) suitable market segments and industrial 

applications and iii) policy and financing, as shown in Figure 1 below.  

 

Prioritising resource efficient value chains 
Prioritisation of value chains within their geographic settings aims to place focus on resource efficient options 

that can use domestic biomass, contribute to rural and wider economic development, and meet overarching 

climate change, bioeconomy, and circular economy targets. Key issues considered during the analysis in 

CELEBIO include: 

• Which is the current exploitation of biomass raw materials? 

• Which actions could steer innovative and resource efficient market uptake for biobased products? 

• Which future interventions are required and what is their expected added value?  

 

 

 

Figure 1 Decision tree for prioritising domestic value chains and understanding the market and policy 

relevant context (adapted from Panoutsou et al., 20201) 

 

 

 

 
1 Panoutsou, C., & Singh, A. (2020). A value chain approach to improve biomass policy formation. GCB 

Bioenergy, 12, 7, 464-475. https://doi.org/10.1111/gcbb.12685  

https://doi.org/10.1111/gcbb.12685
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Markets 
Markets including food, materials, fuels and energy and pharmaceuticals use diverse biomass feedstocks. 

Value chains are increasingly complex, more interrelated and expanding, which is leading to intense 

competition for raw materials.  

The main goal of analysing the market context in the given geographical setting is to identify market 

development paths and respective shares for domestically sourced biomass value chains so that the National 

Action Plan can focus on optimal solutions with high market uptake potential. To do so they must consider 

resource efficiency and focus their activities on market segments where the selected value chains function 

and perform best. 

Important considerations are the current share of biomass in the various market segments and whether there 

are market related targets where biomass can play a role in the future. If not, policy makers must consider 

potential shares in different market segments and further define the sustainable and resource efficient biomass 

role in these within the foreseeable future.  

 

Policy  
To assess future policy needs and design ‘action plan related’ interventions that increase market uptake whilst 

fostering resource efficiency, it is important to review existing policies within different sectors (agriculture, 

environment, regional economy, etc.) and their relevance to biomass value chain stages. A detailed policy 

landscape must be prepared to understand current interventions for biomass and to ensure balanced future 

interventions that will steer mobilisation of low impact, sustainable feedstocks plus facilitate their conversion to 

market products through efficient, innovative technologies. 

The first question is whether biomass is included in overarching policies. If the answer to this question is negative, 

policy makers should consider introducing specific targets for biomass. On the other hand, if the answer is 

positive, the question is then whether biomass is appropriately reflected in the respective policy sectors. 

 

Action Plans 
For each recommended action the following information is included: 

• What actions can be expected? 

• By when they will take place, and for how long? 

• Who will carry out these actions? 

• What resources (i.e., human resources, infrastructure, etc.) are needed to carry out these changes? 

 

  



 

 

D.3.1      Country overview - 7 
 

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087 

 

3. Bioeconomy in CELEBIO countries 
 

Current state 
 

The value added from the bioeconomy in CELEBIO countries was thirty-two billion Euros and in the same year there 

were 2.11 million people employed. 

 

Figure 2 Jobs and wealth in the bioeconomy of CELEBIO countries in 2017 (source: datam.jrc.ec.europa.eu) 

 

The annual turnover was a hundred and one billion Euros in 2017 which translates to 51,000 Euros per person employed 

in the sector with the EU27 average figure being 127,000 Euros. 

 

 

Figure 3 Employment and turnover in the bioeconomy by sectors in the CELEBIO countries (2017) 

 

Agriculture remains the biggest sector in terms of employment (1.16 million people) with food, beverage, and tobacco 

following. In terms of value-added food, beverage and tobacco lead with 46.2 billion Euros and agriculture follow with 

28.7 billion Euros. Biobased chemicals and products have a turnover of approximately 2.3 billion Euros annually. 
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Strengths, opportunities and barriers 
 

This section provides an overview of the countries’ strengths, opportunities and barriers grouped by the resource sector, 

i.e. agriculture, forestry and biowastes. 

Agriculture 
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Forestry 
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Biowastes 
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4. Vision  
 

This section introduces the main recommendations of the Bioeconomy Visions as developed, together with 

national stakeholders, in each country. 

 

 

 Vision statement 

Bulgaria ✓ Boosting modern technologies for transformation of medical and aromatic plants as rich 

source of biologically active substances for development of traditional and modern 

medicines, nutraceuticals, food supplements/additives, functional foods 

✓ Smart utilization of biomass resources for new products, fuels, and bioenergy.   

✓ Valorisation of all biodegradable wastes for new products, fuels, and bioenergy. 

✓ New flagship projects for existing and new bioeconomy-related industries  

✓ Generation of high added value and job creation 

✓ Contribution to health ecology system and mitigation of climatic change. 

Czech 

Republic 

✓ Ensuring food security 

✓ Managing natural resources sustainably 

✓ Reducing dependence on non-renewable resources 

✓ Mitigating and adapting to climate change 

✓ Creating jobs and maintaining European competitiveness 

Croatia ✓ Sustainable activation of existing land resources and all available sources (soil, water, air, …) 

through implementation of innovative approaches, new ways of obtaining value from „green 

resources”, maximum utilization of information technologies, new social networks for 

stakeholders networking, construction of new scientific and vocational capacities 

✓ Development of various associations and organizations that encourage the implementation 

of Croatian sustainable bioeconomy (through communication with relevant stakeholders, 

organization of seminars, workshops, etc.) 

✓ Utilization of RES in a sustainable manner, with environment protection in mind (reduction of 

primary resources consumption) 

✓ Helping the existing biomass industry to survive in new, low-carbon environment, within the 

cooperation with innovative industry, scientific disciplines and SMEs 

✓ Stimulating circular economy, development of new business models, resolving waste 

management problems, development of new workplaces 

✓ Development of bio-based markets and competitiveness 

✓ New value chains for biomass 

✓ Identification of potentials and networking between stakeholders on topic of circularity within 

bio-based potentials 

✓ Development of SME sector and innovative solutions, but also rural areas through better 

employment 
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Hungary ✓ Reconciling economic growth and job creation with economic sustainability.  

✓ Value creation, application of biotechnology, research and commercialization of 

technology. 

✓ Development of integrated production systems and high-quality products with a territorial 

identity.  

✓ Development of agricultural, food and municipal waste management, development of 

mechanization of biomass treatment.  

✓ Utilization of the capacity of the existing power plants suitable for biomass utilization, 

increasing and expanding their efficiency.  

✓ Exploiting the human and infrastructural potential of research and development in Hungary, 

connecting science and the market.  

✓ Ecological sustainability, biodiversity, preservation of ecosystems, avoidance of soil 

degradation.  

✓ Conversion and development of biological resources, optimized land use, involvement of less-

favored areas in biofuel production, expansion and use of biomass-based resources, 

identification of “best practice”, dissemination of circular and self-sustaining production 

methods. 

Slovenia ✓ Boost productivity and value added in lagging bioeconomy sectors (in particular agricultural 

production) 

✓ Consolidate economic and environmental performance of conventional biomass 

manufacturing sectors (food & drinks, wood processing, pulp & paper) by technological 

advancing and by closing local biomass flows and cascading use of biomass. 

✓ Capitalise R&D excellence in technological innovations ready to deploy by biobased 

industries in Slovenia, in particular for more efficient biomass uses and low- bulk & high-value 

applications. 

✓ Establish a modular network of biorefinery capacities to increasing the level of industrial 

symbiosis between conventional and novel bioeconomy sectors 

Slovakia ✓ Become one of the main pillars of the national economy. 

✓ Achieve a relative food self- sufficiency. 

✓ Generate high added value within the whole value chain creation of the bioeconomy 

processes.  

✓ Foster circular economy development. 

✓ Increase revenue energy sources generation. 

✓ Improve the environment and to mitigate of the climatic change. 
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5. Value chains 
 

This sections provides an overview of the selected value chains peR country, their relevance to SDGs and potentials 

B2B synergies with other BBI funded projects 

 

 Agriculture 

 

Forest 

 

Biowastes 

 

Bulgaria Straw for animal bedding, heating 

and as a fuel for harvesting 

machines and in paper industry 

 

Medicinal and aromatic plants 

 

Residues form meat industry and 

manure could be used for as fuel 

for heat generation 

 

Utilisation of residues from 

distilleries 

 

Utilisation of waste from food and 

beverage industries 

 

Utilisation of waste from milk 

processing industries 

Forest based biomass for 

bioenergy 

Wood for eco-

innovation/ construction, 

residues from paper 

industry 

Utilisation of biowastes 

(residues from wood industry, 

sunflower husks, etc) for solid 

biofuels and energy   

Utilisation of bio-wastes from 

different flows (households, 

industrial wastes, waste 

waters of food industry, etc) 

in anaerobic digestions 

installations  

 

Recovery of nutrients from 

wastewater treatment plants 

- sewage sludge  

 

Czech Republic Utilization of agricultural residues 

for novel technologies and 

products 

  

Industrial crops on marginal land   

Croatia Poultry (meat) side streams: 

• (Slaughterhouse waste) → pet 

food, taurine production 

•  (feathers) → keratin-based 

sponge & absorbent materials 

• (chicken litter) → renewable 

nitrogen sourcing → AD 

(biogas / digestate) → protein 

for chicken feed 

Secondary wood 

residues → lignin, 

hemicellulose, cellulose 

→ bioproducts 

(advanced biofuels, 

bioplastics, biopolymers, 

fibres, chemicals) 

 

Secondary residues from 

food processing → 

electricity and heat 

(anaerobic digestion 

process) → digestate → 

biorefinery → bioplastic, 

pharmaceutical industry, 

construction industry 

 

Industrial crops on marginal land   
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 Agriculture 

 

Forest 

 

Biowastes 

 

Hungary Unused potential of cereal straw – straw 

residues for electricity 

Corn stover for biofuel 

Dendromass for electricity 

and heat 

Communal waste for 

recycling plants 

Communal waste for 

electricity and heat 

Slovenia Manure for biogas & organic fertilisers 

dairy production (mainly sour whey) – > 

extraction / biotechnological processes -> 

food additives, enzymes / biorefinery -> 

platform chemicals -> biobased materials 

 

slaughter residues, residues from meat 

processing -> thermal processing -> 

processed fats (oleochemical industry, 

cosmetics) / proteins (animal feed) -> biogas 

insallations -> energy -> organic fertilisers  

 

residues from cereal processing (eg. beer 

pomace, residues in the processing of 

cereals) -> extraction / biotechnological 

processes -> enzymes, bioactive compounds 

-> food&feed additives, ; biorefinery 

(bioactive compounds, platform chemicals) -

> biobased materials (bioplastic, 

biocomposites) -> biogas plants -> energy 

Lower quality wood 

assortments (industrial 

processing eg. plywood / 

pulp & paper industry / 

biorefinery -> platform 

chemicals for biobased 

materials)  

 

Quality wood assortments 

(furniture production / 

construction -> wood 

composites / biorefinery 

use of side streams -> 

platform chemicals for 

biobased materials -> 

energy ) 

 

residues in the paper 

industry (primary sludge, in 

particular) -> biofuels / 

fertilisers (in case of primary 

sludge with high 

carbohydrate contents) / 

construction materials (in 

case of primary sludge with     

prevailing inorganic 

fraction) 

urban waste -> biogas 

installations -> energy -> 

composting 

food waste -> minimizing 

food waste ->  the inclusion 

of usable discarded food 

for human consumption -> 

use of discarded food for 

animal consumption -> use 

of discarded non-food 

related food / biogas plant 

as probably the most 

rational alternative 

Slovakia Manure for biogas & organic fertilisers 

 

Dairy production (mainly sour whey) – > 

extraction / biotechnological processes -> 

food additives, enzymes / biorefinery -> 

platform chemicals -> biobased materials 

Residues from cereal processing to biobased 

materials (bioplastic, biocomposites) & 

biogas plants for energy 

Forest residues biorefinery -

> platform chemicals for 

biobased materials) 

Biowastes to biogas 

installations for energy & 

composting 
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Agricultural value chains 
 

Value chain (country) Relevant SDG B2B synergies with other BBI 

funded projects 

Straw for animal bedding, heating and as a fuel for 

harvesting machines and in paper industry (BG, HU) 

 

 

Medicinal and aromatic plants (BG) 

 

Manure fr biogas & fertilisers (SI, SK) 

https://www.4p1000.org/ 

Residues form meat industry and manure could be used for 

as fuel for heat generation (BG) 

  

Utilisation of residues from distilleries (BG) 

Utilisation of waste from food and beverage industries (BG) 

Utilisation of waste from milk processing industries (BG) 

Dairy production (mainly sour whey); extraction / 

biotechnological processes; food additives, enzymes / 

biorefinery; platform chemicals; biobased materials (si, SK) 

slaughter residues, residues from meat processing -> thermal 

processing -> processed fats (oleochemical industry, 

cosmetics) / proteins (animal feed) -> biogas insallations -> 

energy -> organic fertilisers (SI) 

residues from cereal processing (eg. beer pomace, residues 

in the processing of cereals) -> extraction / biotechnological 

processes -> enzymes, bioactive compounds -> food&feed 

additives, ; biorefinery (bioactive compounds, platform 

chemicals) -> biobased materials (bioplastic, 

biocomposites) -> biogas plants -> energy (SI, SK) 

 

 

 

 

Value chain (country) Relevant SDG B2B synergies with other BBI 

funded projects 
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Industrial crops on marginal land CZ, HR) 

 

 

 

  

Polutry meat side-streams (HR) 

 

 

Corn stover for biofuel (HU) 
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Forest based value chains 
 

Value chain (country) Relevant SDG B2B synergies with other BBI 

funded projects 

Forest based biomass for bioenergy (BG) 

  

Wood for eco-innovation/ construction, residues 

from paper industry (BG) 

Secondary wood residues → lignin, hemicellulose, 

cellulose → bioproducts (advanced biofuels, 

bioplastics, biopolymers, fibres, chemicals) (HR) 

Conversion of excess wood and its residues. Wood for 

eco-innovation/ construction, furniture, fertilizers, and 

bio-degradable packaging materials.(CZ) 

 

Local wood processing facilities need to be 

established in several regions in the country, on a 

small and sustainable scale, to enable wood and 

timber processing (CZ) 

Fosrest biomass for energy (HU) 

 

Lower quality wood assortments (industrial 

processing eg. plywood / pulp & paper industry / 

biorefinery -> platform chemicals for biobased 

materials) (SI) 

Quality wood assortments (furniture production / 

construction -> wood composites / biorefinery use of 

side streams -> platform chemicals for biobased 

materials -> energy ) (SI) 

Forest residues biorefinery -> platform chemicals for 

biobased materials) (SK) 
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Biowaste value chains 
 

Value chain (country) Relevant SDG B2B synergies with other BBI 

funded projects 

Utilisation of biowastes (residues from wood industry, sunflower 

husks, etc) for solid biofuels and energy  (BG) 

 

   

Utilisation of bio-wastes from different flows (households, 

industrial wastes, waste waters of food industry, etc) in 

anaerobic digestions installations (BG) 

 

Recovery of nutrients from wastewater treatment plants - 

sewage sludge  (BG) 

Secondary residues from food processing → electricity and 

heat (anaerobic digestion process) → digestate → biorefinery 

→ bioplastic, pharmaceutical industry, construction industry 

(HR) 

Facilitate the conversion of municipal sludge to biogas. 

Additionally, enable the collection of food waste through 

recycling in cities to be an additional source for biogas (CZ) 

Stimulate the conversion of manure to fertilizer, to replace 

chemical fertilizers, and revitalize soil richness (CZ) 

Communal waste for recycling plants 

Communal waste for electricity and heat 

residues in the paper industry (primary sludge, in particular) -> 

biofuels / fertilisers (in case of primary sludge with high 

carbohydrate contents) / construction materials (in case of 

primary sludge with     prevailing inorganic fraction) 

urban waste -> biogas installations -> energy -> composting 

food waste -> minimizing food waste ->  the inclusion of usable 

discarded food for human consumption -> use of discarded 

food for animal consumption -> use of discarded non-food 

related food / biogas plant as probably the most rational 

alternative 
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6. Implementation plans 
 

Each participating country has co-created together with national stakeholders the recommendations for the 

implementation plan from 2020 to 2030 with intermediate timeline 2025. This section outlines the suggested 

actions per country and timeframe in terms of technology, environment, economy, society and policy that 

could facilitate the future implementation of national bioeconomy action plans.  

 

Detailed information for each country can be found in the individual country reports. 

 

Technology 
 

 2020 2025 2030 

Bulgaria Inventory of existing 

technologies with 

potential to be 

modernized.  

Support for old technologies 

modernization and new 

bioeconomy-related SMEs 

Robust implementation of 

bioeconomy-related 

technologies  

 

Czech Republic Development of 

precision agriculture, 

new breeding 

technologies. Hemp 

fibers and new 

technology for 

harvesting 

 

Spin-offs and start-ups to 

develop technological 

solutions to bioeconomy 

problems. 

Use harvesters more than we 

do or increase their efficiency.  

waste centre within the 

country (waste sorting, filtering 

of toxins, processing, 

distribution).  

 

Innovations aimed at promoting 

sustainable forest management, 

better assortment, processing of 

lower quality wood.  

To move to more small scale, not 

large-scale sawmills, with the 

incorporation of new 

technologies.  

SMEs together with research 

centres should engage to 

develop new technologies. 

Croatia Encouragement of 

research and innovative 

solutions, connecting 

research with private 

sector, connecting 

various sectors 

(multidisciplinary) 

Abandonment/modification 

of current waste 

management system (on 

Croatian level) 

Waste separation and reuse, 

existing biomass distribution 

(added value criteria) 

Waste separation and reuse, 

existing biomass distribution 

(added value criteria) 

Cascading principle of smart 

biomass utilization (biomass 

pyramid value chain) 

Mapping and analysis of existing 

state-of-art, connecting biomass 

with existing and planning of new 

plants, institution synergy, 

strengthening logistic centers for 

collection and treatment of 

biomass 

Encouragement of new 

materials development and 

energy independence of islands 

 

 

 

 2020 2025 2030 
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Hungary Waste prevention is 

achieved, 

hazardousness of the 

generated waste is 

reduced. 

Development of waste 

recycling (plastic, metal, 

organic), agricultural 

and dendromass row 

material tecnology  

(harvesting, logistic, 

processing) 

Regional logistics systems, 

mechanization, storage, 

preparation for use in power 

plants and for recycling,  

constant quality of raw 

materials  

Organised regional waste 

and bio-based Plant industry 

Waste/plant  industry network in 

country and with neighboring 

countries 

(Recycling 60 % of the 

communal waste) 

The efficiency of the power 

plants is optimal 

The use of biomass for district 

heating is doubled 

Slovenia Pilot, demonstration 

actions at  

 small-scale, with 

technological pathways 

that can be flexible 

(modular) and 

adaptable for various 

domestic sources 

 Scale up and commercialisation 

of biobased pathways in the 

food and forest industries 

 

Slovakia Pilot, demonstration 

actions at small scale 

with technological 

pathways that can be 

flexible and adaptable 

to domestic raw mateials 

 Scale up and commercialisation 

of biobaed pathways in the food 

ad forest industries 
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Environment 
 

 2020 2025 2030 

Bulgaria Inventory of 

biodegradable wastes. 

Transition to the 

valorization of 

biodegradable wastes 

and environmental friendly 

technologies 

Robust valorisation of 

biodegradable wastes 

 

Czech Republic The opportunity for the 

Czech Republic could be 

to have the big farmers 

adopt the 

bioeconomy/green deal 

agenda, it could turn 

public opinion around. 

Promote the integration of 

ecosystem services. The 

current practices, 

particularly in agriculture, 

leads to forest dryness, as 

water tables are depleted 

Concrete actions needed to 

ensure high air and water 

quality standards meeting the 

European targets 

Development of waste to 

fertilizer actions will increase 

biodiversity through use of 

organic fertilizer, which will lead 

to increased soil richness. 

Croatia    

Hungary Diverse, sustainable crop 

rotations include high-

mass biomass crops, 

direct energy crops in 

rudimentary areas 

The afforestation program 

will continue 

The degradation of 

rudimentary areas and 

the pollution of waste 

incineration are reduced 

The use of fossil fuels is 

decreasing, the amount 

of green energy 

produced is increasing. 

Afforestation is 23 % of the 

country area 

Environmentally friendly, 

productive land use 

Afforestation is on the 

ecological optimum (27 % of 

the country area 

Hazardous waste (eg manure 

pollution) is neutralized during 

green energy production 

Slovenia Restoration of damaged 

forests, gradual  

replacement of forest 

stands with more  

resistant species 

  

Slovakia Restoration of damaged 

forests, gradual 

replacement of forest 

stands with more resistant 

species 
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Economy 
 

 2020 2025 2030 

Bulgaria Planning of bioeconomy 

support actions into the 

next Operational 

programs (2021-2027) 

Support for new bioeconomy  

related flagship projects 

Support for new 

bioeconomy  related 

projects 

 

Czech Republic SMEs should be 

supported, preferably 

from private money. 

Establish a better setting for 

subsidies to support the concept 

of bioeconomy. An 

economically viable solution 

should be proposed to enable 

sustainable forestry and high-

quality wood products. 

Incentivize new business ideas to 

bring wood products to the 

market 

Research centres should 

directly contribute via 

supported innovation 

hubs (eg. AIT in Austria), in 

effect solving waste 

challenges through new 

projects. 

Croatia  EU funds utilization, higher 

transparency in EU funds 

allocations for research and 

development, eradicate 

corruption in various sectors 

connected to bioeconomy 

Establishment of regulated 

waste market and utilization of 

waste as a resource, energy 

efficiency improvement in 

construction and building 

sector, development of national 

bioeconomy strategy 

 

Hungary Sustainable biomass 

management for 

stakeholders in 

agriculture and forestry 

Positive discrimination for 

the biofuel tax 

Investor groups for regional 

logistics centers with 

appropriate technical 

equipment for communal 

biomass collection and 

degradable waste in agrar 

sector, food and feed industry 

and forestry 

Maximizing of the 

capacity of biomass 

power plants, 

reintegration of non-

operating power plants 

Less tax on biofuels-less 

price 

Price premium for 

biomass-based energy 

 

 

 

 2020 2025 2030 
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Slovenia Increasing private 

financial lever for 

supporting investments   

in biobased 

technologies, in 

particular seed 

investments  

and venture capital 

  

Slovakia Increasing private 

financing & venture 

capital in biobased 

technologies 
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Society 
 

 2020 2025 2030 

Bulgaria Initiation and participation in 

bioeconomy-related projects 

Initiation and 

participation in 

bioeconomy related 

projects 

Positive behavioral 

change  

 

Czech Republic Showcase good examples 

through proper targeted PR; 

Local politicians should also 

spread the examples and 

messages of bioeconomy. We 

need to work with them to raise 

awareness. 

Broaden the involvement of 

society, encourage and 

involve local players, 

politicians, academia, private 

investors and entrepreneurs - 

support start-up and spin-off 

companies. 

Develop a ‘Made from 

Czech Forests” label, for 

wood products. Which 

would create demand 

for Czech wood and for 

high-added value 

products. 

Education at the level of 

municipalities (cities) via 

workshops.  

Private sector actors 

need to make visible that 

they are engaged in 

bioeconomy (eg. 

national certificate 

label). 

Croatia Establishment of 

organisations/agencies that 

are oriented solely on topic of 

bioeconomy, and which rely 

on data from databases and 

import/export information of 

bio-potentials and bio-

products (initially organized by 

Croatia) 

Connecting all stakeholders, 

subsidies for environmentally-

friendly practices, raising of 

general awareness, 

education, organization of 

value chains 

Connecting various 

stakeholders – rural sector, 

scientists, researchers, policy-

makers and decision makers, 

etc. 
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 2020 2025 2030 

Hungary Raising awareness of the 

need for biomass 

recirculation 

Separately collected 

biowaste 

Avoid the use of non-

degradable materials 

State and civil initiatives, 

active local groups to 

raise awareness of 

environmental 

awareness and local 

biomass management 

opportunities 

Sensitization strategies in 

education for 

sustainable organic 

matter management 

Biomass management is 

part of vocational 

training 

Applying environmental 

management to 

everyday life 

Preference for products 

made from recycled 

materials 

Requiring sustainability 

certifications from the 

consumer side as well 

Slovenia  a sensitized public that is 

aware of the need  

to reduce dependence 

on fossil fuels and favors  

bio-based alternatives 

(including own private 

purchases) 

 

Slovakia  Increase public 

awareness towards 

biobased products 
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Policy 
 2020 2025 2030 

Bulgaria Circular economy and 

Bioeconomy strategies  

development, 

integration of 

bioeconomy aspects in 

NECAP. 

Filling the regulation gaps  

 

Continuing improvement 

of regulation  

 

Czech Republic Czech bioeconomy 

action plan, based on 

zero-carbon principles 

Government Plan in 

the form of a roadmap 

with targeted goals are 

needed. 

 

Need for a national level 

framework to the endorsement 

of the European Green Deal. 

Set policies to establish the  

Policy needed to reduce the 

ecological footprint of per 

capita in Czech Republic 

(currently double of EU 

average). 

 

Strategy – An 

independent working 

group should lead the 

bioeconomy strategy, in 

concert with relevant 

ministries (linking an inter-

ministerial working-

group). The independent 

body should own the 

agendaDevelop policies 

to recycle wood.  

Instate a land-fill tax or 

ban on wood in landfill.  

Incentivize new business 

ideas to bring wood 

products to the market 

(grants, vouchers, etc.) 

Croatia Development of 

national strategy and 

action plan 

 

Subsidies for production of bio-

based plastic packaging  

Prevent non-professional and 

suspicious import of biowaste, 

gain control on plant 

management (biowaste, 

biogas, biomass), permissions 

to manage certain waste 

types, etc., and include 

general public in decision 

making 

Introduction of strategic 

guidelines in practice 

 

Centralization of biomass 

capacities regulation 

Inventarisation and 

digitalisation of all 

potentials, stakeholders 

and resources, within the 

strategic framework 

 

 

 

 

 2020 2025 2030 
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Hungary Utilization plan in line 

with regional biomass 

potential, encouraging 

integration into energy 

systems 

Encouraged sectoral 

cooperation between 

actors in biomass value 

chains 

Specific action plans to reduce 

the non-degradable waste 

emissions in certain sectors and 

to build sustainable energy 

management systems 

Encouraging regionalism 

based on the type and 

potential of biomass 

Sustainability 

certifications by raw 

materials and energy in 

industry 

30% increase in 

bioenergy consumption  

(Hungarian Climate and 

Energy Plan) 

Slovenia Dedicated 

bioeconomy strategy; 

Strong emphasis on 

cascading biomass 

use; support for  

multi-sectoral group 

investments, aimed 

toeards adding value 

to biomass 

 Encouraging 

development of  

bioeconomy clusters  

 

Slovakia Dedicated 

bioeconomy strategy 

Support multi-sectoral 

group investments 

Encourage development of 

bioeconomy clusters 

 

 

Actors and funding opportunities as well as potential environmental and socio-economic impacts from the value 

chains and actions are individually described in the national action plans. 
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Key issues for the development of bioeconomy in Bulgaria 

 

Bioeconomy in Bulgaria is in the initial stage and industry lacks consistent communication and 

collaborations with research and policy actors. 

 

Bulgaria, however, has an excellent resource base and can use bioeconomy as an 

opportunity to optimise productivity and potential from existing natural resource assets. This will 

offer significant prospects for improved circularity, optimal use of resources and meeting the 

needs of modern society in terms of health and well-being, the environment, food, energy, 

materials, and chemicals. Sectors within the bioeconomy will strengthen the Bulgarian 

economy and move Bulgaria towards a low carbon future. 

 

Rural areas will be revitalised and transformed through the circular bioeconomy. Innovations 

in rural areas have the potential to contribute to the creation of a sustainable bio- based 

economy in Bulgaria. Success in this area depends on numerous factors, such as common 

agricultural policies, energy and climate policies, tax regulations and market and price 

developments. The competitive disadvantages of sustainable bio- economic methods and 

products that exist under current market conditions can be mitigated by intelligent regulatory 

and funding instruments.  

 

Bioscience and biotechnology have the potential to create new solutions that are 

economically and environmentally sustainable as well as resource efficient. These solutions will 

create opportunities in agri-food, chemicals, materials, energy and fuel production, health, 

and the environment.  Feasibility studies, pilot projects should involve different stakeholders in 

the development of new opportunities and new technologies for valorisation of residues and 

wastes for new biochemical, products and energy options.  

 

Establishment of R&D& and innovation infrastructure will provide businesses and researchers 

with regional focal points for innovation and the commercialisation of new products and 

processes should be the focus together with capacity building of young researchers and start-

up companies.   

 

Tailored financing and investment will allow start-ups to thrive. This will range from healthier, 

more sustainable, and affordable foods due to smarter, more productive agricultural systems; 

to better medicines; sustainable fuels and cheaper materials, all whilst providing a cleaner 

environment for all. 
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1. Introduction 
 

The aim of the report is to present a set of specific, attainable, relevant biobased value chains 

and time-based Action Plan for the development of bioeconomy in Bulgaria. The work has 

capitalised on the findings of the work in CELEBIO1 and is structured in four sections.  

 

The first presents the current state of bioeconomy, discusses the country’s comparative 

strengths, opportunities, and barriers, and provides an overview of the existing policy regime 

per value chain stage (i.e., biomass production, conversion, distribution, end use).  

 

The second introduces the Bioeconomy Vision, the value chains selected by national 

stakeholders and outlines how they fit to the three main priorities2 from the 2018 Update of the 

European Bioeconomy Strategy3: 

• Strengthen and scale-up the bio-based sectors, unlock investments and markets 

• Deploy local bioeconomies rapidly across Slovenia 

• Understand the ecological boundaries of the bioeconomy 

 

The third provides facts tailored to each value chain in terms of current exploitation of biomass 

raw materials, future actions that could steer innovative and resource efficient market uptake 

for biobased products, potential interventions and expected added value. This information 

has resulted from the consultation with national stakeholders within the duration of the project. 

This section also includes information on the relevance to the UN Strategic Development Goals 

(SDGs), selected relevant projects and markets for the biobased products that will derive from 

each value chain. 

 

Finally, the fourth part provides an implementation plan, jointly developed with stakeholders, 

which includes time specific goals for reaching the Vision. 

 

  

 

 

  

 
1 https://celebio.eu/wp-content/uploads/2020/07/Bulgaria-Country-Report.pdf  
2 https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line_actions.pdf#view=fit&pagemode=none  
3 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018DC0673&from=EN  

https://celebio.eu/wp-content/uploads/2020/07/Bulgaria-Country-Report.pdf
https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line_actions.pdf#view=fit&pagemode=none
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018DC0673&from=EN
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2. Bioeconomy in Bulgaria 
 

Current state 
The development of bio-based industry in Bulgaria is in its initial stage. Bioeconomy had an annual 

turnover of fourteen billion Euros in 2017 which translates to 16,000 Euros per person employed in the 

sector with the EU27 average figure being 127,000 Euros. 

Figure 1 Value added in terms of jobs and wealth in the Bulgarian bioeconomy (source: 

datam.jrc.ec.europa.eu) 

 

The value added from the bioeconomy sector in the country was 4 billion Euros and in the same 

year there were 847,800 people employed. 

Figure 2 Employment and value added in the bioeconomy by sectors in Bulgaria in 2017 (source: 

datam.jrc.ec.europa.eu)  

 

Agriculture remains the biggest sector in terms of employment (76% of the total number of people 

employed) with food, beverage, and tobacco following with much smaller share (11.5%). In terms of 

value-added agriculture leads with 1.9 million Euros and food, beverage and tobacco follow with 

1.13 million Euros. 

 

Most of the Bulgarian companies are still lagging in the bio-based R&D; the connection between 

them and the research institutes and universities is not well established. They are part of different 

industries and sectors (energy, pulp and paper, agriculture, plastics, textile, pharma, etc.), focused 

on the traditional manufacturing and processing. There is a little or no focus on bioeconomy or the 

opportunities for creating new value chains.
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Strengths, opportunities and barriers 
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Policy mechanisms relevant to bioeconomy in Bulgaria 
 

There is no dedicated bioeconomy policy in Bulgaria. There are however related national strategies 

and programs that define strategic goals, objectives, and priorities. The Smart Specialization Strategy 

and Action Plan (S3), Energy Development Strategy by 2030, Rural Development Programme, 

Operational program “Competitiveness and Innovations”, direct the use of funds for the 

accomplishment of the European cohesion policy for the 2014-2020 period.  

 

Figure 3 Policy mechanisms relevant to bioeconomy in Bulgaria (green: regulations; blue: financing; 

beige: information provision) the policy mechanisms that are currently operational in Bulgaria. 
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                       CAP: Bulgarian Rural 
Development 
Programme    

The Farm Land 
Protection Act  Integrated Transport strategy by 2030 

National Energy Efficiency Action Plan (in compliance with EU Directive 
2012/27/EU, Article 7)  

Forestry Act (ZG): National Strategy for Development of the Forestry Sector in the Republic of Bulgaria 
2013—2020/Strategic Plan for the Development of the Forestry Sector (SPRGS) 2014—2023 

The Energy from Renewable Sources Act (ZEVI) 
Programme for accelerated gasification of Republic of Bulgaria until 2020 

Spatial Planning Act (National Concept for Spatial Development) 

  Integrated Transport strategy by 20304 
 Clean Ambient Air Act 

National emissions target under the EU Effort Sharing Decision (406/2009/EC) Bulgaria 2009 
National Climate Change Adaptation Strategy and Action Plan 2021-2030; National Climate Change 

Action Plan (NCCAP) 2013—2020 
National Waste Management Plan 2012-2020 

 Smart Specialization Strategy 2014-2020 

 Common Action Plan for Danube Region 

 National Renewable Energy Action Plan 

 

 

Figure 3 Policy mechanisms relevant to bioeconomy in Bulgaria (green: regulations; blue: financing; 

beige: information provision) 

 
4 https://www.mtitc.government.bg/en/category/42/integrated-transport-strategy-period-until-2030 
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3. Vision and implementation plan 
 

Vision for sustainable and circular bioeconomy in Bulgaria 
 

The development of the Bulgarian Bioeconomy will focus on:  

Boosting modern technologies for transformation of medical and aromatic plants 

as rich source of biologically active substances for development of traditional 

and modern medicines, nutraceuticals, food supplements/additives, functional 

foods 

Smart utilization of biomass resources for new products, fuels, and bioenergy.   

Valorisation of all biodegradable wastes for new products, fuels, and bioenergy. 

New flagship projects for existing and new bioeconomy-related industries  

Generation of high added value and job creation 

Contribution to health ecology system and mitigation of climatic change. 
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Strengthen and scale-up the bio-based sectors, unlock investments and 

markets 
 

This section focuses the Bulgarian Action Plan on value chains selected by national stakeholders as 

promising ones that have significant potential for market uptake of domestic raw materials and are 

suitable to foster innovation for the existing industrial infrastructure. 

 

 

 

Figure 4 Biorefineries in Bulgaria (source: 

https://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED_INDUSTRY/index.html ) 

 

 

Figure 4 Biorefineries in BulgariaProvides and overview of the biorefineries in Bulgaria.  

 

There are currently twenty-eight commercial facilities operating in the country within the liquid 

biofuels, pulp and paper, chemicals, starch and sugar, and timber.  

 

Bulgaria belongs to the group of “modest innovators” in the Innovation Scoreboard, meaning that is 

well below that of the EU average. The companies are still lagging in the bio-based R&D; the 

connection between them and the research institutes and universities is not well established. 

 

CELEBIO has also engaged with national stakeholders to understand their perspectives of the 

Bulgarian bioeconomy and select value chains with strong potential to uptake indigenous raw 

materials, foster the development of innovative products and contribute to the development of 

Bulgarian bioeconomy. 

 

https://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED_INDUSTRY/index.html
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To establish robust bioeconomy in Bulgaria will have to implement the following actions: 

Mobilise public and private stakeholders, in research, demonstration and 

deployment of sustainable, inclusive, and circular bio-based solutions 

Promote and in the 100 million EUR Circular Bioeconomy Thematic Investment 

Platform that will be launched by the European Commission  

Disseminate and promote the European’s Commission study and analysis of 

enablers and bottlenecks and the voluntary guidance that they will provide for 

the deployment of bio-based innovations 

Promote and/or develop standards and emerging market-based incentives, and 

improve labels applicable to bio-based products on the basis of reliable and 

comparable data on environmental and climate performance 

Facilitate the development of new sustainable biorefineries and confirm the type 

and estimated potential 

Support the research and innovation investments for the development of 

substitutes to fossil based materials that are bio-based, recyclable and marine-

biodegradable, and of bio-remediation methods by mobilising the key actors in 

the relevant value chains including the plastics value chain and to contribute to 

plastic-free, healthy and productive European seas and oceans 
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Deploy local bioeconomies rapidly across Bulgaria   

 
The value chains mentioned above and selected by national stakeholders fit well the regional 

distribution of biomass raw materials across Bulgarian regions. 

 

To deploy local bioeconomies rapidly across Bulgaria the following actions must be planned: 

 

To adapt national definition of bioeconomy 

Develop a Strategic Deployment Agenda for sustainable food and farming 

systems, forestry, and bio-based production in a circular bioeconomy 

Development of National, regional, and local bioeconomy strategies   

To promote applied R&D on the efficient generation and supply of regional 

biomass, considering sustainability, the preservation of biodiversity and climate 

change mitigation as well as new requirements, demands and markets. 

Establish Regional Innovation Centres for circular bioeconomy (biorefineries) 

Implement pilot actions to support local bioeconomy development (rural, 

coastal, urban) via European Commission instruments and programmes 

Set up an EU Bioeconomy policy support facility and participate in a European 

Bioeconomy Forum for Member States 

Promote education, training, and skills across the bioeconomy 
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Value chains from agriculture 
 

The most important crops in Bulgaria are cereals and oil crops, e.g. sunflower and rape. Permanent 

crops cover a relatively small percentage of the cropping area, particularly in comparison to many 

EU countries. 

 

To deploy bioeconomy in Bulgarian agriculture the following actions must take place:  

 

Introduce regulatory and funding interventions for bioeconomy in rural areas  

Facilitate the market uptake of agricultural residues 

Explore the potential of bioeconomy to create added value in agriculture and 

rural areas 

Develop suitable concepts for harvesting, decentralised processing, logistics and 

warehousing, minimizing post-harvest losses and ensuring that the quality of the 

biomass is maintained during storage and processing.   

Engage with stakeholders, set quality requirements, check cost efficiency, and 

agree on standardised quality parameters 

Launch pilot projects, flagship initiatives, vouchers for start-ups and innovative 

companies to promote bioeconomic innovations in rural areas with a focus on 

innovative biobased products and materials  

Develop innovative business models for agricultural and forestry value chains and 

their implementation in rural areas. 

 

 

The value chains selected by the national stakeholders are: 

 

• Medicinal and aromatic plants for food additives and cosmetic products 

• Straw for animal bedding, heating and as a fuel for harvesting machines and in paper industry 

• Residues from meat industry and manure could be used for as fuel for heat generation 

• Residues from agro-industries: Wine distilleries; Food and beverage industries; Milk processing 

industries 
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Figure 5 Total primary residual biomass potential from agriculture in ton dry motter/year (S2Biom Base 

2020 potential) 

 

 

Figure 5 Total primary residual biomass potential from agriculture in ton dry motter/year (S2Biom 

Base 2020 potential) illustrates the concentration of agricultural biomass in Bulgarian regions
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Value chains from forestry 
 

Bulgaria has considerable forest resources - forest territories occupy more than one third of the 

country's territory. According to the Executive Forest Agency, the area of the forest territories in 2018 

amounts to 4,257,200 hectares. The state forest territories cover an area of 3,090,010 ha (72.58%). 

Non-state forest territories cover an area of 1,050,424 ha (24.67%), of which 558,116 ha (13.11%) - 

municipal forest territories, 425,246 ha (9.99%) - forest territories owned by individuals amount to 47,167 

ha. 

 

To deploy bioeconomy in Bulgarian forestry the following actions must take place: 

Stimulate the usage of forest residues 

Explore the potential of bioeconomy to create added value in forestry and rural 

areas 

Creation of pilot and demonstration facilities 

to preserve and create suitable local, natural, healthy, productive and stable 

forests  

 

The value chains selected by the national stakeholders are: 

 

• Forest based biomass for bioenergy 

• Wood for eco-innovation/ construction, residues from paper industry 
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Figure 6: Distribution of primary residues potential from forests Kton dry matter (S2Biom Base 2020 

potential) 

 

Figure 6: Distribution of primary residues potential from forests Kton dry matter (S2Biom Base 2020 

potential)illustrates the concentration of forest biomass in Bulgarian regions
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Value chains from biowastes 
 

 

To deploy bioeconomy in Bulgarian biowaste sectors  the following actions must take place: 

Stimulate the usage of industrial residues and waste 

Creation of pilot and demonstration facilities 

The exploitation of side streams and residues from biomass production and 

processing for coupled and cascade usage. 

The value chains selected by the national stakeholders are: 

 

Utilisation of biowastes (residues from wood industry, sunflower husks, etc) for solid biofuels and 

energy   

Utilisation of bio-wastes from different flows (households, industrial wastes, waste waters of food 

industry, etc) in anaerobic digestions installations  

Recovery of nutrients from wastewater treatment plants - sewage sludge  

  

Figure 7 Distribution of biowastes in Bulgaria 

 

Figure 7 Distribution of biowastes in Bulgariaillustrates the concentration of biowastes in Bulgarian 

regions 
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Understand the ecological boundaries of the bioeconomy 
 

Land use change 
Land use is related to raw material production. Emissions from land use change can be significant in 

some circumstances, however, the simple notion of land use change emissions is not sufficient reason 

to exclude biomass from the list of worthwhile technologies for climate change mitigation, 

bioeconomy and circular economy.  

The value chains selected for the Bulgarian bioeconomy comprise of residual and waste fractions so 

there is no risk expected from their mobilisation and future exploitation. 

 

Biodiversity   
Forest biomass: Low risks can be anticipated. Loss of dead wood and stumps may negatively 

influence species diversity and soil fauna. Contrary to this, leaving them all on the ground may result 

in increased fertilisation (N and wood ash) and negative impacts on vegetation 

 

 

Agricultural biomass: medium risks can be anticipated without sustainable practices.  

Biodiversity loss when harvesting too many crop residues 

Absence of fertilisation with animal manure would reduce microbiological activity 

 

Biowastes: Positive in regions where it avoids landfill 

 

Soil & Carbon stock  
Forest biomass: Moderate risk of soil erosion; risk to lose soil organic carbon; risk to lose nutrients and 

risk of reduced soil fertility and soil structure when overharvesting forest residues 

There are debates that using the wood in panel boards, creates a carbon stock in comparison to 

combustion of the wood 

 

Agricultural biomass: Moderate risk to lose soil organic carbon when overharvesting crop residues; 

risk to lose nutrients when overharvesting  

Absence of fertilisation with animal manure would reduce soil organic matter and soil nutrients,  

Reduction of soil organic matter and soil nutrients 

 

Biowastes: Positive in regions where it avoids landfill.  

Digested organic waste is a source of soil improving material.  

 

Water 
Forest biomass: No effect on the quantity; If no removal leads to increased fertilisation the leaching 

on N to water may increase 

 

Agricultural biomass: Reduction of soil water retention capacity, increasing risk of water erosion 

Reduction of soil water retention capacity due to lower microbiological activity  

 

Biowastes: Lower risk of water pollution in regions where it avoids landfill 
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Sustainability risks from the exploitation of biomass raw materials for bioeconomy in Slovenia (red: 

high risk; yellow: moderate risk; green: no/ positive impact) 
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4. Value chains for the Bulgarian bioeconomy 
 

The third section provides facts tailored to each value chain in terms of current exploitation of raw 

materials, future actions that could steer innovative and resource efficient market uptake for 

biobased products, potential interventions and expected added value. This information has resulted 

from the consultation with national stakeholders within the duration of the project. This section also 

includes information on the relevance to the UN Strategic Development Goals (SDGs), selected 

relevant projects and markets for the biobased products that will derive from each value chain. 

 

Agriculture 

Main aim of the selected value chains is to:  

• Support livestock and crop production; Involvement of rural citizens in rural development 

• Exploit high residue potential; Local food processing industries offer opportunities as the negative 

balance of food export and import is growing   

 

 

Forestry 

Main aim of the selected value chains is to:  

- Development of rural business activities by mobilising new value chains in the context of circular 

economy 

-New legislation divide State and non-state forests and makes access to funds from state easier (?) 

-Research and Innovation activities towards higher added value products from forest biomass and 

to increase the share of RES 

 

 

Wastes 

Main aim of he selected value chains is to:  

-IncreasE efficiency of metal processing and of electricity generation from waste could increase 

overall resource efficiency 
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Straw for animal bedding, heating and as a fuel 
 

Value chain SDGs Examples of relevant 

projects 

Straw for animal bedding, heating 

and as a fuel for harvesting 

machines and in paper industry 

 

 

 

 

Current exploitation of biomass raw materials 

• There is a well-developed practice to utilise a considerable portion of the straw from harvested 

crops and use it in horticulture and livestock breeding. 

• Low-level of utilisation of agro-residues for biogas and electricity production. 

  

Future actions 

• Promotion the efficient, sustainable use of available natural resources respecting ecological 

burdens  

• Optimise the efficient use of straw 

• Displace fossil-based resources in the agri-food supply chain 

• Developing and accessing scenarios that supply bioenergy for various end uses (heating, 

mobility, electricity) 

• Stimulate the usage of agricultural residues 

 

Potential interventions 

• Extension of regulatory and funding instruments of the Ministry of agriculture and food for rural 

areas for the bioeconomy. 

• Further development of technologies for the conversion of straw to higher value products 

 

Expected added value 

• Securing the supply of raw materials for a sustainable circular bioeconomy and exploiting future-

oriented opportunities for creating added value and employment in rural areas. 

• Contribution to the reduction of greenhouse gasses and other pollution environmental, social, 

economic benefits 

 
Product Group Market size 

Agro-chemicals 

 

Fertilisers 

Sustainable Energy 
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Medicinal and aromatic plants 
 

 

Value chain SDGs Examples of relevant projects 

Medicinal and aromatic plants 

 

   

https://www.exandas-

project.eu/ 

 

Current exploitation of biomass raw materials 

There are small producers but not well organised and linked to industrial actors 

There is abundance of wild species that can provide raw materials for essential oils production,  food 

additives and cosmetic products. 

 

Future actions 

Increase the cultivation of medicinal and aromatic plants, particularly in marginal rural areas. 

Establish local cooperatives 

 

Potential interventions 

• Tax incentives 

• Start-up financing for farmers 

 

Expected added value 

• Land will be brought back to use; new industries created; lower carbon-footprint by growing 

locally; replacement of non-biodegradable products (auto plastic interiors). 

 

Product Group Market size 
Cosmetics 

 
Paints & coatings 

Plant based-chemicals 

 

Fertilisers 
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Residues from agro- food industries 
 

 

Value chain SDGs Examples of relevant projects 

Residues form meat industry and manure could be 

used for as fuel for heat generation 

 

 

Utilisation of residues from distilleries 

Utilisation of waste from food and beverage 

industries 

Utilisation of waste from milk processing industries 

 

Current exploitation of biomass raw materials 

Currently most of the meat industry end up as waste, putting strong pressure on the water treatment 

facilities 

 

Future actions 

• To stimulate investments for small farmer’s installations for anaerobic digestion of agricultural 

residues and animal manure.  

• To establish community installations for anaerobic digestion of agricultural wastes and animal 

manure 

• Pilot projects for exploitation of side streams and residues from processing for coupled and 

cascade usage. 

 

Potential interventions 

• Establishment of research and technological infrastructure and education and training facilities 

for bioeconomy and technology, including animal wastes   

• Launch competitions for start-ups, pioneering projects, flagship initiatives to promote 

bioeconomic innovations in rural areas.   

 

Expected added value 

• Less wastes from food-processing, use of side streams and reduction of negative impact on the 

environment.  

• Untapped potentials in obtaining functional components and materials (bioactive components, 

fibrous materials) before energy use 

 

Product Group Market size E 

Cosmetics  

Paints & coatings 

Plant based-chemicals  

Fertilisers 

Sustainable Energy  
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Forest based value chains 
 

Value chain SDGs Examples of relevant 

projects 

Forest based biomass for bioenergy 

 

  

Wood for eco-innovation/ construction, 

residues from paper industry 

 

Current exploitation of biomass raw materials 

• Dominating publicly owned pattern - large share of state ownership of the forest is a good 

prerequisite for sustainable management  

• A long tradition in forest management, uniform forest management system  

• Availability of 10-years local/regional forest plans, good planning of biomass flow balance,  

 

Future actions 

• Development of Regional action plans for utilisation of forest biomass 

• Establishment of regional/local biomass logistic centres 

• Promotion of efficient and effective biomass generation and bioeconomic value creation chain 

trough digital options in the areas of forestry 

• Wide campaign for replacement of old inefficient stoves with alternative efficient heating 

devices based on modern wooden biofuels and bio-heat 

• Developing suitable concepts for harvest, decentralised processing, logistics and warehousing, 

minimizing post-harvest losses, and ensuring biomass quality during storage and processing. 

 

Potential interventions 

• Forest Certification 

• Introduce innovation financing for food SMEs and industries 

• Regulation on forest raw materials for bioeconomy 

 

Expected added value 

• Increase sustainable utilisation of biomass & decrease of energy poverty 

• Reduction of air pollution, including PM10 and PM2,5 

 

Product Group Market size  

Cosmetics  

Paints & coatings 

Plant based-chemicals  

Sustainable Energy  
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Value chains based on biowastes 
 

Value chain SDGs Examples of relevant projects 

Utilisation of biowastes (residues from wood 

industry, sunflower husks, etc) for solid biofuels 

and energy   

 

   Utilisation of bio-wastes from different flows 

(households, industrial wastes, waste waters of 

food industry, etc) in anaerobic digestions 

installations  

 

Recovery of nutrients from wastewater 

treatment plants - sewage sludge  

 

 

 

Current exploitation of biomass raw materials 

Low exploitation of biowastes 

 

Future actions 

• Acceleration of introduction of end of waste legislation to facilitate utilisation of some of 

biowastes 

• Stimulate the turning of bio-waste, residues, and discards into valuable resources 

 

Potential interventions 

• Incentives for the use of waste for biogas production (subsidies) and fostering the development 

of clean and renewable energy production. This could include penalties and rewards for energy 

production, depending on their environmental impact. 

• National wide recycling and waste separation campaign and implementation of this type of 

education in the schools. 

 

Expected added value 

• Increased use of urban/municipal waste, cleaner energy, reduced environmental impact, 

potential to improve revenue of all stakeholders 

• Efficient system of urban waste collection, improvements possible in higher share of energy 

utilisation (biogas) 

• New opportunities for eco-construction options in integration of renewable energy 

 

Product Group Market size  

Cosmetics  

Paints & coatings 

Plant based-chemicals  

Fertilisers 

Sustainable Energy  
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5. Implementation plan 
 

 
 

 

 

The country will substantially increase the sustainable usage of bio-waste, residues and discards from 

agriculture and forestry.  

 

The food waste will also be reduced by 50% by 2030.  

 

The waste management and usage of waste as a resource will be dramatically improved with having 

65% of the waste recycled while lowering the percentage of waste that goes to landfills to 25% by 

2030. 

 

Bulgaria will also explore more opportunities to use biomass sustainably in order to reach at least 32% 

share of renewables in the energy mix by 2030.   

 

By 2030 Bulgaria will reach land degradation neutrality and restore at least 20% of the degraded 

ecosystems. 
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Actors and funding opportunities 
 

 
Action5 Actors involved Indicative cost Funding instruments 

Pilot, demonstration and 

commercialisation of 

bioeconomy-related 

technologies (T)  

 

2020-2025: 10 milion € 

 

2025- 2030: 20 milion € 

Eco-Fund: Loan, subsidy and 

tender for RES-E 

RES-H new building obligation 

Medicinal and aromatic plants 

that are based for phyto-pharma 

value chain that covers essential 

oils production, food additives 

and cosmetic products 

 2020-2030: 20 milion €  

 

CAP 

Valorisation of biodegradable 

wastes. waste management and 

usage of waste as a resource will 

be dramatically improved with 

having 65% of the waste recycled 

while lowering the percentage of 

waste that goes to landfills to 25% 

by 2030. (T) 

 

2025- 2030: 50 milion € Next Generation EU 

Action Plan on financing 

sustainable growth 

Reduce food wastes by 50% by 

2030 

 2020-2030: 30 milion € joint 
public and private funds 

 

 

By 2030 Bulgaria will reach land 

degradation neutrality and 

restore at least 20% of the 

degraded ecosystems. (Env) 

 

2020-2030: 10 milion €  Action Plan on financing 

sustainable growth 

CAP 

Increasing private financial lever 

for supporting investments   

in biobased technologies, in 

particular seed investments  

and venture capital (Econ) 

 2020-2030: 50 milion € 
private funds 

 

Multiannual Financial 

Framework (MFF) 

Informed citizens and improve 

behavioural change to reduce 

dependence on fossil fuels and 

favors bio-based alternatives (S) 

 2020-2030: 5 milion €  

 

Action Plan on financing 

sustainable growth 

 

Dedicated bioeconomy strategy; 

Circular economy and 

Bioeconomy strategies  

development, integration of 

bioeconomy aspects in NECAP 

(P) 

 2020-2030: 1 milion €  

 

Action Plan on financing 

sustainable growth 

 

Encouraging development of  

bioeconomy clusters (P) 

 

 2020-2030: 10 milion €  

 

Action Plan on financing 

sustainable growth 

 

 
5 T: Technology; Env: Environment; Econ: Economy; S: Society; P: Policy 
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6. Potential socio- economic impact of Bulgarian 

Bioeconomy Action Plan 
 

JOBS 

Create 5,000 new jobs in agriculture, 

forestry, and food processing industry 

LEVERAGE INVESTMENTS 

Leverage 100 million € private investments 

within ten years 

FOSTER COLLABORATIONS 

Cluster creation 

At least twenty new collaborations 

between raw material providers and 

industrial actors 

BOOST INNOVATION 

Ten new biobased value chains 

embedded in agriculture, food, and forest 

industries. 

 

Produce ten new patents and IP rights,  

Support the creation of ten spin-offs and 

start-ups. 
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7. Potential environmental impacts of Bulgarian Bioeconomy 

Action Plan 
 

 

Reduce emissions in food industry by 25% 

 

Reduce emissions in agriculture by 30% 

 

Contribute to the sustainable 

management of natural resources and 

foster efficient water use.  

 

Support a circular and sustainable 

bioeconomy in Europe. 

 

Biodiversity 

 

Local resources for products, energy and 

fuels 
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Summary 
 

 

Croatia has great potential to foster bioeconomy development. With a strong foothold in wood 

processing, food and beverage industry, there is room for significant innovation activities and new 

business models.  

 

There is however a lack of communication between important stakeholders and leaders of the 

bioeconomy sector, which could be improved in the short term and close the circle of material and 

energy management in the processing industries. 

 

The establishment of organisations/agencies that are oriented solely on bioeconomy, and which rely on 

data from databases and import/export information of bio-potentials and bio-products (initially 

organized by Croatia) will be very helpful and will help advancements in bioeconomy development. 

 

Connecting all stakeholders, introducing financing for environmentally friendly practices, raising of 

general awareness, education and organization of domestic value chains are considered by national 

stakeholders very important for the short term. 

 

Sustainable management and use of existing land and natural resources (soil, water, air, …) must 

implement innovative approaches, new ways of obtaining value from „green resources”, maximum 

utilization of information technologies, new social networks for stakeholders networking, construction of 

new scientific and vocational capacities. 

 

Encouragement of further innovation projects and supporting existing best practice examples will steer 

investments in biorefineries that can utilize domestic potentials. 

 

Research and innovative solutions must be encouraged by connecting research and academia with 

industry as well as various economic sectors. 
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1. Introduction 
 

The aim of the report is to present a set of specific, attainable, relevant biobased value chains, and time-

based guidelines for development of Action Plan for the development of bioeconomy in Croatia. The 

work has capitalised on the findings of the work in CELEBIO1 and is structured in four sections.  

 

The first presents the current state of bioeconomy, discusses the country’s comparative strengths and 

opportunities, and provides an overview of the existing policy regime per value chain stage (i.e. biomass 

production, conversion, distribution, end use).  

 

The second introduces the Bioeconomy Vision, the value chains selected by national stakeholders and 

outlines how they fit to the three main priorities2 from the 2018 Update of the European Bioeconomy 

Strategy3: 

• Strengthen and scale-up the bio-based sectors, unlock investments and markets 

• Deploy local bioeconomies rapidly across Croatia 

• Understand the ecological boundaries of the bioeconomy 

 

The third provides facts tailored to each value chain in terms of current exploitation of biomass raw 

materials, future actions that could steer innovative and resource efficient market uptake for biobased 

products, potential interventions and expected added value. This information has resulted from the 

consultation with national stakeholders within the duration of the project. This section also includes 

information on the relevance to the UN Strategic Development Goals (SDGs), selected relevant projects 

and markets for the biobased products that will derive from each value chain. 

 

Finally, the fourth part provides an implementation plan, jointly developed with stakeholders, which 

includes time specific goals for reaching the Vision. 

 

 

 

  

 
1 https://celebio.eu/wp-content/uploads/2020/07/Croatia-Country-Report.pdf  
2 

https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line_actions.pdf#view=fit&pagemode=

none  
3 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018DC0673&from=EN  

https://celebio.eu/wp-content/uploads/2020/07/Croatia-Country-Report.pdf
https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line_actions.pdf#view=fit&pagemode=none
https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line_actions.pdf#view=fit&pagemode=none
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018DC0673&from=EN
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2. Bioeconomy in Croatia 

Current state 
Bioeconomy in Croatia had an annual turnover of eleven billion Euros in 2017 which translates to 52,000 Euros 

per person employed in the sector with the EU27 average figure being 127,000 Euros.  

 

Figure 1Jobs and wealth in the Croatian bioeconomy in 2017 (source: datam.jrc.ec.europa.eu) 

The value added from the bioeconomy sector in the country was 3 billion Euros and in the same year there 

were 216,800 people employed. 

 

 

Figure 2 Employment and value added in the bioeconomy by sectors in Croatia in 2017 (source: 

datam.jrc.ec.europa.eu)  

 

Agriculture remains the biggest sector in terms of employment (42.5% of the total number of people employed) 

with food, beverage, and tobacco as well as wood products and furniture following with much smaller shares 

(28.3% and 10.9% respectively). In terms of value added the aggregate category of food, beverage, and 

tobacco, is first with 1.3 billion Euros and agriculture follows with 1.1 billion Euros, forestry, wood products and 

furniture are third with 0.35 billion Euros.  

 



 

 

 

 

 

Strengths, opportunities and barriers 
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Policy mechanisms relevant to bioeconomy in Croatia 
 

Some of the policy mechanisms presented in this section have a “final date” until 2020, therefore, new strategies 

that will be developed for the future period should to be taken into consideration for any future decision. 

 

Strategies: 

Low Carbon Development Strategy of Republic of Croatia – (to be revised during 

2021) 

Low Carbon Strategy sets a path of transition towards sustainable and competitive economy, in which 

development is achieved with very low greenhouse gas (GHG) emissions. The goals of GHG emissions reduction 

by 2030 and 2050 in Croatia will be conducted within the political framework, set by the European Union. New 

EU growth strategy, formulated through European Green Deal plan, sets a goal of transition into a fair and 

prosperous society, with modern, resource-efficient and competitive economy, in which by 2050, total net 

emissions will equal to zero. The main goal of this strategy is determining the specific goals, related to specific 

sectors, in which emission reductions need to be achieved, in order to achieve the main goals of GHG reduction. 

 

Energy Development Strategy to 2030 with a View to 2050 for Republic of Croatia – 

Official Gazette 25/2020  

Croatian Energy Development Strategy presents a step towards accomplishing low-carbon energy vision and 

secures the transition to a new era of energy policy, which enables accessible, secure and high-quality energy 

supply, without additional burden on the national budget, in terms of national supports and subsidies. The 

foreseen energy transition process will be capital-intensive, without the inventive measures, but with anticipated 

engagement of private sector/capital in financing of RES projects.   

 

Integrated National Energy and Climate Plan for the Republic of Croatia for the 

period 2021-20304 

The key objectives outlined in the Integrated Energy and Climate Plan are the reduction in greenhouse gas 

emissions for the Republic of Croatia for the year 2030, the share of RES  in  the  gross final energy  consumption  

and  energy  efficiency,  expressed  as consumption of primary energy and direct consumption of energy 

 

Waste Management Strategy for the Republic of Croatia (2005) 

The goal of this Strategy is to establish a framework within which Croatia will reduce generated waste amounts, 

and sustainably manage the produced waste. The Strategy, but also its implementing document – Waste 

management plan – are a part of a continuous waste management planning process, which is reflected on all 

levels (from national to local) and various sectors (water management, health, urban planning, etc.). This 

 
4 

https://mzoe.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/Strategije,%20planovi%20i%20programi/h

r%20necp/Integrated%20Nacional%20Energy%20and%20Climate%20Plan%20for%20the%20Republic%20of_Cro

atia.pdf  

https://mzoe.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/Strategije,%20planovi%20i%20programi/hr%20necp/Integrated%20Nacional%20Energy%20and%20Climate%20Plan%20for%20the%20Republic%20of_Croatia.pdf
https://mzoe.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/Strategije,%20planovi%20i%20programi/hr%20necp/Integrated%20Nacional%20Energy%20and%20Climate%20Plan%20for%20the%20Republic%20of_Croatia.pdf
https://mzoe.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/Strategije,%20planovi%20i%20programi/hr%20necp/Integrated%20Nacional%20Energy%20and%20Climate%20Plan%20for%20the%20Republic%20of_Croatia.pdf
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document is in alignment with the EU legislative. Although old and in need for renewal (the original document 

is from 2005), it still sets the basis for sustainable waste management concept.  

 

Smart specialisation strategy 2016-2020. (new document in development – covering 

period 2021-2027) 

S3 presents a comprehensive assessment of the country’s governance structure, innovation facilitating 

instruments, and key innovation assets –research and human capital. It proposes a strong monitoring and 

evaluation (M&E) framework and provides a sectoral analysis of five priority sectors of the economy and their 

innovation potential. The main purpose of Smart Specialization is to transform the Croatian economy and 

increase its competitiveness by concentrating knowledge resources and linking them to a limited number of 

priorities.4 The identification of the Smart Specialization priorities will allow concentration of research capacities 

and infrastructure. This will provide advantage to both public and private sector and will bring together the 

critical mass of researchers who will jointly work on strategic R&D topics with goal of research excellence and its 

commercialization. The Croatian S3 embraces product, process, service, marketing and organisational 

innovations in line with the definitions laid out in the Oslo Manual: (1) product innovations - market introduction 

of a new or significantly improved good or service with respect to its capabilities, user friendliness, components 

or sub-systems; (2) process innovations - implementation of a new or significantly improved production process, 

distribution method, or supporting activity; (3) marketing innovations - significant changes to design, packaging, 

product promotion, placement, and pricing; (4) organisational innovations - new or improved business practices 

for organising procedures, work responsibilities and decision making, service delivery, and external relations. 

 

Industrial Strategy of the Republic of Croatia 2014.-2020. (new document in 

development – covering period 2021-2027) 

The main objective of Croatian industry has been defined by this strategy, and it states the following: 

repositioning of identified strategic activities in the global value chain towards the development of activities 

that create added value. Alongside the main goal, several other goals have been defined, and they are the 

following: 

 

1. Increase in industrial production at an average annual rate of 2,85% 

2. Increase in the number of new employees by 85.619 by the end of 2020., of which at least 30% are 

highly educated 

3. Increase in labour productivity by 68.9% between 2014.-2020. 

4. The increase in export between 2014.-2020. by 30% and transformation of export structure in favour of 

export products with high added value 

 

In development: 
- Agriculture Strategy for Republic of Croatia for Period 2020-2030   

- Aquaculture Development Strategy for Republic of Croatia for Period 2020-2030 
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Sector-specific framework 

Agriculture 

▪ CAP: Croatian Rural Development Programmes 2014-2020 (new document in 

development – covering period 2021-2027) 
The European Common Agricultural Policy (CAP) provides a framework for financial support to farmers (Pillar 

1 - Direct Payments), and national rural development programmes (Pillar 2 - Rural Development). The new 

CAP 2014-2020 has been presented in 2014, and the Member States has adapted their national approach 

within this framework. In 2015 the new Croatian CAP came into force. 

The Rural Development Program of the Republic of Croatia for the period 2014-2020, by analyzing the 

context (SWOT analysis) and needs assessment, defines the priorities and areas of intervention, the selection 

of relevant measures and the allocation of funding based on expected outcomes. One of the goals of the 

Program is resource efficiency and climate change resilience in agriculture, food processing and forestry, 

emphasizing that renewable energy production from these sectors is a priority for developing the 

bioeconomy and reducing greenhouse gases by 2020. Furthermore, the importance of the use of wood 

biomass, biomass from agriculture and solar energy in agriculture and the food processing industry is 

emphasized. 

The program defines 18 measures aimed at increasing the competitiveness of Croatian agriculture, forestry 

and the processing industry, as well as improving living and working conditions in rural areas in general. 

 

▪ Agricultural Land Act (OG 20/18, 115/18 ) 
Defines agricultural land, regulates agricultural land management, protection and usage of such land, land 

conversions and related fees, management of state-owned agricultural land etc. Agricultural land in 

Croatia is arable land, gardens, meadows, pastures, orchards, olive trees, vineyards, fish farms, reeds, 

wetlands and other lands that, with an acceptable economic cost, can be put to the purpose of 

agricultural production. Forest land not covered with forest or land covered with initial or degradation forest 

types (maquia, garigue etc.) and which are suitable for agricultural production are also considered as 

agricultural land. 

 

▪ Determination of vulnerable areas (OG 141/2015) 
Vulnerable areas are areas where enhanced protection of water against pollution by nitrates of agricultural 

origin is required. In order to achieve a general level of protection against nitrates from all surface bodies, 

including coastal and groundwater bodies, the principles of good agricultural practice shall be applied in 

accordance with the agricultural regulations for which appropriate incentive measures may be adopted. 

This Decision identifies sensitive areas in the Republic of Croatia in the Danube river basin district and in the 

Adriatic catchment area. The Danube river basin district is entirely defined as a sensitive area. In the Adriatic 

river basin district, all areas designated as eutrophic, areas intended for the abstraction of water for human 

consumption and protected areas of nature constitute a sensitive area. 

 

▪ Action Program for the Protection of Water from Pollution Caused by Nitrates 

of Agricultural Origin (OG 60/2017) 
This Program entered into force on 1 July 2017 and has been adopted for a period of four years from the 

date of its entry into force. The difference from I. Action Program for Protection of Water from Pollution 

Caused by Nitrates of Agricultural Origin, is that during one calendar year the farmers can fertilize 

agricultural land with manure up to a limit of application of nitrogen of 170 kg / ha of nitrogen (N). Transitional 

period for the construction of suitable storage tanks for manure storage and disposal is over. Accordingly, 

as of 1 July 2017, manure storage and disposal tanks, by their size, must satisfy the collection of manure for 

a six-month period. 

 

▪ Act on woody short rotation coppices (OG 15/18, 111/18) 
This Law regulates the establishment, cultivation and use of woody or other short rotation coppices. The 

purpose of this Act is to create the conditions for the production of biomass from crops as a renewable and 

environmentally sustainable energy product on the principles of economic sustainability, social responsibility 

https://www.zakon.hr/cms.htm?id=35911
https://www.zakon.hr/cms.htm?id=35909
https://www.zakon.hr/cms.htm?id=35717
https://www.zakon.hr/cms.htm?id=35719
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and environmental acceptability. For the purposes of this Act, considered coppices are intensive 

plantations of fast-growing species of trees or other plants that are grown on agricultural or forest land in a 

short period, no longer than eight years between the two cutting or harvesting, in order to achieve a high 

yield of biomass for energy purposes. Short rotation coppices could be grown on: 1. forest land, if this is not 

contrary to the forest management plan, 2. agricultural land that is valued as other agricultural lands (PŠ) 

and 3. other arable agricultural lands (P3), which is overgrown with perennial vegetation, with the approval 

of the Croatian Agricultural and Forestry Advisory Service. 

 

▪ Ordinance on short rotation coppice producer registry (110/18) 
The Ordinance proscribes content, structure and managemet of Short rotation coppice producer registry and 

provides registry application form.   

 

▪ Ordinance on the list of plant species for the establishment of short-rotation 

woody crops and the methods and conditions under which they may be 

grown (OG 16/19) 
The Ordinance provides list of native and foreign plant species, including their crossbreeds, which is allowed 

to use for the establishment of woody short-rotation plants. 

 

▪ Ordinance on by-products and end-of-waste status (OG 117/2014) 
This Ordinance prescribes the content of the application for entry in the End-of-waste Register and the By-

Product Register, specific criteria for the abolition of waste status, including limit values for pollutants and 

the harmful effects of substances or objects on the environment, specific criteria for the determination of 

by-products, the contents of certificates of entry in the End-of-waste Register and the By-Product Register, 

content and the manner of keeping the End-of-waste Register and the By-Product Register, as well as the 

manner and conditions for the implementation of European Union regulations establishing the criteria for 

the abolition of the waste status of certain types of waste. 

 

▪ Tariff System for Electricity Production from Renewable Energy Sources and 

CHP (OG 33/07, OG 63/12, 121/12 i 144/12, OG 133/13, 151/13, 20/14, 107/14 

i 100/15) 
In Croatia, renewable energy is mainly supported through a feed-in tariff. Every producer, who holds the 

status of "qualified producer" and has signed a formal agreement with the Croatian Energy Market Operator 

(HROTE) has the right to receive an incentive depending on the type of RES technology and power output 

of his RES-E plant or PV installation, as is defined in the Tariff System. 

 

▪ Regulation on the quality of biofuels (OG 141/05, 145/10, 33/11) 
This Regulation prescribes limit values for the quality characteristics of biofuels placed on the domestic 

market, the method of determining the quality of biofuels and the method of demonstrating compliance. 

This Regulation seeks to place biofuels of the prescribed quality on the domestic market as substitutes for 

diesel or gasoline for transport purposes, in pursuit of the objectives of meeting climate change 

commitments, environmental security of supply and promotion of renewable energy sources. 

 

▪ Act on Biofuels for Transport (OG 65/09, 145/10, 26/11, 144/12, 14/14, 94/18) 
This Law regulates the production, trade and storage of biofuels, the use of biofuels in transport, the adoption of 

programs and plans to encourage the production and use of biofuels in transport, the powers and responsibilities 

to establish and implement policies to encourage the production and use of biofuels in transport, and measures 

to encourage production and use biofuels in transportation, and encouraging the research and development 

of new, advanced biofuels that do not compete with food crops. For the purposes of this Act, the following 

products shall be considered as biofuels: 

 

1. biodimethyl ether is a dimethyl ether produced from biomass for use as biofuel, 
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2. biodiesel is a fatty acid methyl ester (FAME) produced from vegetable or animal oil, which has the 

properties of diesel, to be used as a biofuel, 

3. bioethanol is ethanol produced from biomass and/or the biodegradable fraction of waste for use as 

biofuel, 

4. biomethanol is methanol produced from biomass for use as biofuel, 

5. biogas is a gaseous fuel produced from biomass and / or from a biodegradable part of waste, which 

can be purified to the quality of natural gas, to be used as biofuel for blending with natural gas or 

generator gas, 

6. biohydrogen is hydrogen produced from biomass and / or from the biodegradable fraction of waste to 

be used as biofuel, 

7. bio-ETBE (ethyl tert-butyl ether) is an ETBE that is produced on the basis of bioethanol. The volume 

percentage of bio-ETBE recognized as biofuel is governed by the biofuel quality regulation, 

8. bio-MTBE (methyl-tert-butyl ether) is a biomethanol-based fuel. The volume percentage of bio-MTBE that 

is recognized as biofuel is regulated by the biofuel quality regulation, 

9. pure vegetable oil is oil produced from oilseed plants by compression, extraction or similar processes, 

crude or refined but not chemically modified, in cases where it is compatible with certain types of 

engine and with appropriate emission conditions; 

10. Synthetic biofuels are synthetic hydrocarbons or mixtures of hydrocarbons produced from biomass. 

 

▪ Law on the establishment of alternative fuels infrastructure (OG 120/16) 
This law establishes a common framework of measures for establishing alternative fuel infrastructures to minimize 

oil dependency and mitigate the negative impact of transport on the environment. The law establishes 

minimum requirements for the construction of alternative fuel infrastructure, including filling sites, establishes 

common technical specifications for filling and supply sites, information requirements for users, as well as the 

manner of fulfilling reporting obligations on the implementation of alternative fuel infrastructure establishment 

measures.  
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Forestry 

▪ Forest Act (OG 68/18, 115/18, 98/19) 
Regulates the overall forest management, cuttings, forest monitoring, financing, usage rights for planting 

perennial plantations on forest land without tree cover, forest infrastructure issues etc. Only marked trees can 

be cut, the markation is done by the licenced personnel. In general, clear cutting is prohibited as is branch 

cutting, collecting and removing moss, humus, peat etc. All activities at forest land need to be done in 

accordance to forest management plans. 

 

▪ Ordinance on forest management (OG 97/18) 
Defines all relevant conditions and purpose of all forest management plans (for both private and state forests 

etc.). Since all activities at forest land need to be done in accordance to forest management plans, the latter 

gives this Ordinance significance. 

 

▪ Act on implementation of EU Regulation related to wood and wood products 

market (OG 25/18, 16/20) 
Obligations of operators who place timber and timber products on the market to counter the trade in illegally 

harvested timber. 

• In line with European Timber Regulation  

 

▪ Regulation on air emission limit values of pollutants from stationary sources 

(OG 117/12, 90/14) 
The regulation defines air emission limit values for certain pollutants from stationary sources, monitoring and 

reporting, measures for emission reduction etc. Air emission limit values for CO, SO2, NO2, particulate matter are 

set for boilers using biomass as fuel. Emission limit values are also defined for waste combustion and co-firing 

(SO2, NO2, TOC, HCl, HF etc.). 

 

• In line with European Industrial Emissions Directive (2010/75/EC) 

 

▪ Decision on publication of rules on state support for environment protection 

(OG 154/08) 
The Decision sets detailed rules for receiving state support for environmental protection activities, by 

entrepreneurs. Support is given for activities related to RES, waste management, energy savings, research in 

environment protection field, cogeneration and district heating. Support can also be in the form of reduced or 

exempted taxes for environment protection. The new Decision on guidelines for state support policy for the 

period 2014-2016 (OG 130/13) states that energy savings, promotion of RES and high-efficient cogeneration are 

main goals in the mentioned period. 

 

▪ Tariff System for Electricity Production from Renewable Energy Sources and 

CHP (OG 133/13, 151/13, 20/14)  
In Croatia, renewable energy is mainly supported through a feed-in tariff. Every producer, who holds the status 

of "qualified producer" and has signed a formal agreement with the Croatian Energy Market Operator (HROTE) 

has the right to receive an incentive depending on the type of RES technology and power output of his RES-E 

plant or PV installation, as is defined in the Tariff System. 

 

▪ Regulation on the Fee to Encourage the Production of Electricity from 

Renewable Energy Sources and CHP (OG 144/11, 128/13) 
This regulation determines the manner of use, the amount, calculation, collection, allocation and payment of 

fees that are designed to encourage the production of electricity from RES. 

 

▪ Fund for Environmental Protection and Energy Efficiency Act (OG 107/03, 

144/12) 
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The Fund for Environmental Protection and Energy Efficiency awards interest-free loans, investment 

grants/subsidies and donations, to renewable energy projects through a tendering process. They apply to all 

natural and legal persons with a seat in Croatia. 

 

▪ HBOR Loan Programme for Environmental Protection, Energy Efficiency and 

Renewable Energy Sources 
Renewable energy loans are issued by the Croatian Bank for Reconstruction and Development (HBOR).  In 

accordance with the provisions of the Environmental Protection Act (OG 80/13), the State is bound to support 

and finance projects aiming at environmental protection.  The HBOR is obliged to support projects aiming at 

environmental protection. On this basis, the HBOR has launched the Loan Programme for Environmental 

Protection, Energy Efficiency and Renewable Energy, which supports investments in primary sources, such as 

initial funding, land, buildings, equipment and devices. 
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Biowastes 

▪ Law on sustainable waste management (OG 98/19) 
The Law defines measures for the prevention or reduction of possible waste adverse effects; also it establishes 

the sustainable waste management system, waste hierarchy including waste to energy field, planning in waste 

management sector, waste transport, permits for waste management, what can be considered as a byproduct 

etc. For energy recovery, one needs to be registered in a specific register. Energy recovery is allowed for vegetal 

waste from agriculture and forestry, vegetal waste from food processing industry if used for heat  production, 

fibrous vegetal waste from pulp and paper industry if used at its place of origin with heat production, wood 

waste except that having hazardous substances (heavy metals) and wood waste from construction, cork waste. 

Imports of mixed municipal waste for energy production is forbidden. The Act defines targets for biodegradable 

municipal waste and its landfilling, that is maximum amount of biodegradable municipal waste that can be 

landfilled in Croatia. 

• In line with European Waste Framework Directive (2008/98/EC) 

 

▪ Waste Management Plan for Republic of Croatia for period 2017-2022 (OG 

03/2017) 
Waste Management plan in Croatia are created for a 6-year period. It determines the direction of waste 

management in Croatia, based on the analysis of the current state of the waste sector and goals determined 

within the Law on sustainable waste management. Withing the plan, current waste types, amounts and origin 

are determined, but also the current waste management plants that are included in the system (maps with 

existing and planned facilities). The plan provides guidance for waste reuse and recovery, aligned with principles 

of environment protection and economy growth. This document is the basis for development of waste 

management plans on local levels (municipalities, cities, etc.). Specifically, it provides the general technical 

specifications for buildings and equipment for waste treatment and management in Croatia.  

 

▪ Ordinance on thermal treatment of waste (OG 75/16) 
Determines the modes and conditions of operation, starting conditions and shutdown of incineration and co-

incineration facilities for solid or liquid waste. It also determines types of control for waste entering the facility 

and management of outputs to the environment (air, soil, water). Moreover, it determines waste management 

within the incineration and co-incineration facilities, but also specific conditions for other thermal treatment 

methods (gasification, pyrolysis, etc.).  

Additionally it should be mentioned that this ordinance is not applicable for the following waste types: vegetal 

waste from agriculture and forestry, vegetal waste from food industry if the produced heat is reused, cork waste, 

radioactive waste, waste of animal origin and waste from experimental facilities for research and development 

(for purpose of thermal processes improvement and under 50 t per year). 

 

▪ Ordinance on waste oil management (OG 124/2006) 
Determines the management of waste oils; persons liable to pay compensations; types and amounts of 

compensations; means, deadlines and amounts for compensations payment and other questions regarding 

waste oils management. The goal of this ordinance is to set up a collection system for waste oils, for 

environmentally- and human health-friendly recovery and/or treatment purposes. 

 

▪ Ordinance on management of wastewater treatment sludge when used in 

agriculture (OG 38/08) 
The ordinance sets the conditions under which wastewater sludge usage in agriculture is allowed and when it is 

prohibited. In agriculture it is allowed to use treated sludge when the concentrations of heavy metals and 

organic substances are below the thresholds set for sludge and soil. Also, sludge needs to be stabilized (without 

pathogens). Monitoring of sludge and soil is prescribed. 
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3. Vision and implementation plan 
 

The Vision for the Croatian Bioeconomy has the following objectives: 

 

Sustainable activation of existing land resources and all available sources (soil, water, air, 

…) through implementation of innovative approaches, new ways of obtaining value from 

„green resources”, maximum utilization of information technologies, new social networks 

for stakeholders networking, construction of new scientific and vocational capacities 

Development of various associations and organizations that encourage the 

implementation of Croatian sustainable bioeconomy (through communication with 

relevant stakeholders, organization of seminars, workshops, etc.) 

Utilization of RES in a sustainable manner, with environment protection in mind (reduction 

of primary resources consumption) 

Helping the existing biomass industry to survive in new, low-carbon environment, within the 

cooperation with innovative industry, scientific disciplines and SMEs 

Stimulating circular economy, development of new business models, resolving waste 

management problems, development of new workplaces 

Development of bio-based markets and competitiveness 

New value chains for biomass 

Identification of potentials and networking between stakeholders on topic of circularity 

within bio-based potentials 

Development of SME sector and innovative solutions, but also rural areas through better 

employment 
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Strengthen and scale-up the bio-based sectors, unlock investments and 

markets  
 

This section focuses the Croatian Action Plan on value chains selected by national stakeholders as promising 

ones that have significant potential for market uptake of domestic raw materials and are suitable to foster 

innovation for the existing industrial infrastructure. 

 

Figure 3 Biorefineries in Croatia  

(source: https://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED_INDUSTRY/index.html ) 

 

Figure 3 Biorefineries in CroatiaProvides and overview of the biorefineries in Croatia. There are currently eight 

facilities operating in the country within the pulp and paper, starch and sugar, chemicals, composites and fiber, 

and liquid biofuels.  

 

Croatia has great potential to foster bioeconomy development. With a strong foothold in wood processing and 

food and beverage industry, there is room for significant innovation activities and new business models. Regional 

leaders in bio-based activities such as Bio-Mi d.o.o., Mi-plast d.o.o., EcoCortec d.o.o. and Weltplast d.o.o. could 

be used as examples of good practice. However, there is still a lack of communication between important 

stakeholders and leaders of the bioeconomy sector in Croatia, which could be a potential for improvement 

and closing the circle of material and energy management in each company.  

 

CELEBIO has also engaged with national stakeholders to understand their perspectives of the Croatian 

bioeconomy and select value chains with strong potential to uptake indigenous raw materials, foster the 

development of innovative products and contribute to the development of Croatian bioeconomy. 

https://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED_INDUSTRY/index.html
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Deploy local bioeconomies rapidly across Croatia  
 

The value chains mentioned above and selected by national stakeholders fit well the regional distribution of 

biomass raw materials across Croatian regions. 

 

 

Agriculture 
Agriculture, forestry and fishing generate 3.5 % of Croatian GDP. About 1.5 million hectares are utilised 

agricultural land, of which 54.5% refers to arable land and gardens; orchards, vineyards and olive groves occupy 

4.7%, and permanent grasslands covering 40.6% of the used surface5. Cereals and oilseeds are mainly cultivated 

in the Pannonian region, which covers 55% of the national territory and is characterized by moderately warm 

and humid climates6.  

 

The most important crops in Croatia are cereals and oil crops, e.g. sunflower and rape. Permanent crops cover 

an intermediate % age of the cropping area in comparison to the rest of the EU countries. 

 

The most important crops in Croatia are cereals and oil crops, e.g. sunflower and rape. Permanent crops 

cover an intermediate percentage age of the cropping area in comparison to the rest of the EU countries. The 

increase in crop production in the overall structure of agricultural production after Croatia’s accession to the 

European Union is due to, among other things, significant changes in the economic environment.  

 

Changes in production over the past period are mainly a reflection of market needs for these products and to 

a lesser extent climate conditions and the prices of oilseeds themselves. The Republic of Croatia is self-

sufficient with the production of oilseeds, especially sunflowers, soybeans and rapeseed. Oil crop residues are 

used for feed (protein cake), energy (husks), chemical compound for detergent, soups and cosmetics 

(technical fatty acid) and biogas substrate. 

 

Residues from fruit processing (pits, pulp, water) represent an excellent opportunity to improve cost efficiency 

of agrifood processing companies. This is particularly urgent for fruit processing companies. While fruit growing 

agrotechniques are outdated, food processing industry is able to keep up the pace with the technological 

development. Generating yield from waste streams just started to be considered as a good opportunity to 

improve competitiveness. It is likely that hesitation lies in the necessity to step out from the current marketplace 

and food processing as core business. 

 

The value chains selected by the national stakeholders are: 

 

• Poultry (meat) side streams: 

o (Slaughterhouse waste) → pet food, taurine production 

o  (feathers) → keratin-based sponge and absorbent materials 

o  (chicken litter) → renewable nitrogen sourcing → AD (biogas / digestate) → protein for 

chicken feed 

• Unused lands → lignocellulosic crops (SRC, lignocellulosic grasses, …) → bioproducts (biobased 

markets) 

• Secondary residues from food processing → electricity and heat (anaerobic digestion process) → 

digestate → biorefinery → bioplastic, pharmaceutical industry, construction industry 

 

 
5 Državni zavod za statistiku, Statistički ljetopis 2018. 
6 The Republic of Croatia 2017, Croatian Chamber of Economy, Zagreb June 2017, ISSN 1846-9183 
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Forestry  
Forests in Croatia have predominantly natural structure (95%) and are characterised by diversity and 

productivity differently distributed within the country, ranging from very productive oak and beech forests in the 

eastern and central part of the country to degraded macchia and bush-wood forests in the south. From total 

forest land 79% of area are deciduous forests, 16% coniferous and 5% degraded forests in form of shrubs (Strategy 

of spatial development (OG 106/2017). 

 

Forests are considered as one of the most important resources for Croatian economy, both as energy source 

and feedstock for wood processing industry (table 3.4). In the previous General FMAP period (2006-2015) the 

overall forest cut (felling) was achieved at 60% of total area proscribed for cut and accounted for 86% of 

proscribed cut volume in all forests. 

 

Wood processing and furniture production is an important segment of Croatian economy. It represents 6.14 % 

of industrial production, contribution 3.6 % to the GDP. There are ~40 sawmills with maximal capacity of 

stemwood processing 1,1 mil. m3/annually (Energy strategy, White book, 2019).  

Most important wood products include furniture (tables, chairs, beds, …), furniture elements, flooring, dredged 

boards etc. There are more than 3,500 companies related to wood industry. It is evident that Croatia has well 

developed wood processing and furniture industry, mostly located in areas with better access to wood supply 

such as continental Croatia.  

 

 

 

Figure 4: Share of woodland in municipalities/towns (Source.Wisdom)(LEFT) & Distribution of wood processing 

subjects and furniture industry (Source: Strategy for wood processing and furniture production development, 

with action plan 2017-2020)(RIGHT) 

 

 

The value chains selected by the national stakeholders are: 

  

Secondary wood residues → lignin, hemicellulose, cellulose → bioproducts (advanced biofuels, bioplastics, 

biopolymers, fibres, chemicals) 
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Understand the ecological boundaries of the bioeconomy 
 

Land use change 
Land use is related to raw material production. Emissions from land use change can be significant in some 

circumstances, however, the simple notion of land use change emissions is not sufficient reason to exclude 

biomass from the list of worthwhile technologies for climate change mitigation, bioeconomy and circular 

economy.  The value chains selected for the Croatian bioeconomy comprise of residual and waste fractions so 

there is no risk expected from their mobilisation and future exploitation. 

 

Biodiversity   
Forest biomass: High risks can be anticipated.  

• Loss of dead wood and stumps may negatively influence species diversity and soil fauna. Contrary to this, 

leaving them all on the ground may result in increased fertilisation (N and wood ash) and negative impacts 

on vegetation 

• Wood residues are generated from forests – the same applies for the above comment 

 

Agricultural biomass: Moderate risks can be anticipated without sustainable practices. Biodiversity loss when 

harvesting too many crop residues. This may also have adverse effect on soil biodiversity 

 

Biowastes: Positive in regions where it avoids landfill 

 

 

Soil & Carbon stock  
Forest biomass: Increased risk of soil erosion; risk to loose soil organic carbon; risk to loose nutrients and risk of 

reduced soil fertility and soil structure when overharvesting forest residues 

Moderate risks due to debates that using the wood in panel boards, creates a carbon stock in comparison to 

combustion of the wood 

 

Agricultural biomass: Moderate risk to lose soil organic carbon when overharvesting crop residues; risk to loose 

nutrients when overharvesting. 

Leaching from residues can have a moderate impact on soil. 

 

Biowastes: Leaching from residues can have a negative impact on soil. 

 

 

Water 
Forest biomass: No effect on the quantity; If no removal leads to increased fertilisation the leaching on N to 

water may increase 

 

Agricultural biomass: Moderate risks can be expected. 

• Utilization of agricultural residues may lead to leaching from them to water receivers and have a 

negative impact on the environment. 

• Leaching from residues can have a moderate impact on water receivers. 

 

Biowastes: Leaching from residues can have a negative impact on water receivers. 

 

 

Air 
Forest biomass: High risks can be anticipated.  

• Negative impact on the environment due to utilization of forests that produce biodiversity and oxygen. 

• Emissions from plants that utilize the wood residues 

 

Agricultural biomass: Moderate risks can be expected. 
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• Agricultural residues have some elements that are volatile and their utilization can have a negative 

impact on the climate change and air, due to emissions. 

 

High risks can be anticipated 

• Emissions from plants that utilize secondary residues (e.g. biomass and biogas plants) can have a 

negative impact on the climate change. 

 

Biowastes: Emissions from landfills are reduced, no particles existence in the air.
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Sustainability risks from the exploitation of biomass raw materials for bioeconomy in Croatia (red: high risk; yellow: 

moderate risk; green: no/ positive impact) 
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4. Value chains for the Croatian bioeconomy 
This section provides facts tailored to each value chain in terms of current exploitation of raw materials, future 

actions that could steer innovative and resource efficient market uptake for biobased products, potential 

interventions and expected added value. This information has resulted from the consultation with national 

stakeholders within the duration of the project. This section includes information on the relevance to the UN 

Strategic Development Goals (SDGs), selected relevant projects and markets for the biobased products that 

will derive from each value chain. 

 

Agriculture 

Main aim of the selected value chains is to:  

• Support livestock and crop production; Involvement of rural citizens in rural development 

• Exploit high residue potential; Local food processing industries offer opportunities as the negative balance 

of food export and import is growing   

 

 

Forestry 

Main aim of the selected value chains is to:  

• Development of rural business activities by mobilising new value chains in the context of circular economy 

• New legislation divide State and non-state forests and makes access to funds from state easier (?) 

• Research and Innovation activities towards higher added value products from forest biomass and to 

increase the share of RES 

 

 

Waste management 

Main aim of the selected value chains is to:  

• Utilize the produced municipal biodegradable waste, instead of sending it to landfills 

• Implementation of existing technologies of waste treatment and utilization of valuable nutrients and 

energy content 

• Potential for innovation – production of valuable resource for various industries (bioplastics, 

pharmaceutical, construction, etc.) 
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Poultry meat streams 
 

Value chain SDGs Examples of relevant 

projects 

• Poultry (meat) side streams: 

o (Slaughterhouse waste) → pet 

food, taurine production 

o  (feathers) → keratin-based 

sponge and absorbent 

materials 

o  (chicken litter) → renewable 

nitrogen sourcing → AD (biogas 

/ digestate) → protein for 

chicken feed 

 

 

 

Current exploitation of biomass raw materials 

• Although some producers raise poultry specifically for their feathers (boas, feather fans, masks, costume 

accessories, etc.), they are often considered a by-product of poultry production (and often a waste by-

product). There is no utilisation of the significant poultry waste streams for biobased products  

• Low-level of utilisation of chicken litter for biogas and electricity production. Chicken litter is a waste side 

stream, presenting a problem for the poultry producer, since it requires adequate management. Moreover, 

chicken litter contains significant amounts of N and P, which can be lost through volatization of NH3 or runoff 

as derivatives of phosphorus. Proper estimation of the nutrients content of chicken litter and proper litter 

handling are necessary to ensure that application rates minimize emissions from the litter. After extracting 

the nutrients, the remains can be used in AD process, for biogas production. Digestate, as a by-product of 

the process, can be utilized for protein production, for chicken feed, since it is depleted from N/P surplus. 

However, the efficiency and commercial aspect of these processes is questionable, due to requirement for 

specialising the process to satisfy specific needs of each producer.  Additionally, presentation of the new 

products is also problematic, due to its origin as a waste stream. 

 

Future actions 

• Communication with food industry leaders and leaders in pet food production, on possibilities of utilization 

of products developed this side stream. Utilization of processes that enable use of slaughterhouse waste as 

a source for pet food production (establishing processes for biorefineries). 

• Connecting relevant stakeholders (chemical, construction, materials industry with farmers - feather 

producers), to increase the collaboration and put the new products on the markets. Implementation of 

study tours to educate and inform interested stakeholders in existing practices and innovative processes. 

 

Potential interventions 

Climate & Energy Fund: Subsidy schemes for biogas installations 

Standards for agricultural biomass 

Introduce feedstock premiums 

Regulation on agricultural raw materials for biofuels and bioliquids 

 

Expected added value 

Reduced nitrates in the soil. 

Sustainable energy  

Soil carbon sequestration 

 

Product Group Market size Europe 

Agro-chemicals 

 

Fertilisers 

Sustainable Energy 
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Industrial crops in marginal land 
 

 

Value chain SDGs Examples of relevant projects 

Unused lands → lignocellulosic crops (SRC, lignocellulosic 

grasses, …) → bioproducts (biobased markets) 

 

 

  

  Magic – 

Marginal Lands for Growing 

Industrial Crops (magic-

h2020.eu) 

 

Current exploitation of biomass raw materials 

No large commercial plantations 

Good experience wit Sort Rotation forestry and perennial grasses 

 

Future actions 

Regulations on SRC and products from biorefineries 

Establishment of bio-based products’ market 

Regulation and strategies on utilization of unused lands 

Incentivization of SRC production and utilization of unused lands 

Introduction of innovative technologies and solutions for utilization of unused lands 

 

Potential interventions 

• Create tax incentives to support such action and raise the public awareness of the traditional/historical 

cultivation of hemp in the region, and tout its benefits. 

 

Expected added value 

• Land will be brought back to use; new industries created; lower carbon-footprint by growing locally; 

replacement of non-biodegradable products (auto plastic interiors). 

 

Product Group Market size Europe 

Cosmetics 

 
Paints & coatings 

Plant based-chemicals 

 

Fertilisers 

Sustainable Energy 

 

http://magic-h2020.eu/
http://magic-h2020.eu/
http://magic-h2020.eu/
http://magic-h2020.eu/


 

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087 

 

Forest based value chains 
 

Value chain SDGs Examples of relevant projects 

Secondary wood residues → lignin, hemicellulose, 

cellulose → bioproducts (advanced biofuels, 

bioplastics, biopolymers, fibres, chemicals) 

 

 

  

 

Current exploitation of biomass raw materials 

• Increased logging (5-6 mill. m3 annually), largely on account of emergency logging due to damaged forest 

stands (climatic events, pests), emergency logging. 75% of coniferous wood (70% of timber harvested) sold 

as logs, other pulp & paper, plywood. 56% of deciduous wood used as firewood; From the point of view of 

the long-term perspective, this is a category that will gain in importance with changes in forest stands 

(growing share of beech). On the long-run (due to climate change), beech production will increase, 

bringing additional potential for biorefining processes and the subsequent production of new bio-based 

materials. 

• Low value-added of timber harvested in Croatian forests. 

• Fragmented ownership structure, which makes it difficult to establish efficient supply chains; 76% of forests in 

Croatia are privately owned, 314,000 owners, average size of forest holding is 2.9 hectares. 

 

Future actions 

• Increased commercial use of roundwood within Croatia, strengthening technologically more advanced 

alternatives to the energy use of lower quality wood assortments; optimization of logistics flows, primary 

processing at the local level and biorefining. 

 

Potential interventions 

• Forest Certification 

• Introduce innovation financing for food SMEs and industries 

• Regulation on agricultural raw materials for bioeconomy 

 

Expected added value 

• Bring lower quality wood to better use than energy use, i.e. bio-based processes (biorefinery) 

 

 

Product Group Market size Europe 

Cosmetics 

 
Paints & coatings 

Plant based-chemicals 

 

Sustainable Energy 
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Biowaste value chains 
 

Value chain SDGs Examples of relevant projects 

Secondary residues from food processing → electricity 

and heat (anaerobic digestion process) → digestate → 

biorefinery → bioplastic, pharmaceutical industry, 

construction industry 

 

 
   

 

 

Current exploitation of biowaste raw materials 

In Croatia, waste management is currently one of the largest challenges in the environmental sector and 

certainly one of the most demanding areas in terms of adjustment to the standards of the European Union. 

Currently, municipal waste management in Croatia is undergoing a radical transformation from decentralized 

disposal of non-treated waste on numerous local sub-standard landfills within counties to centralized waste 

management and Waste Management Centres (WMC) serving the needs of one county or, in some cases, of 

several counties. The WMC concept has been adopted by the Croatian Government in its National Waste 

Management Plan (Government of Republic of Croatia, 2017). 

 

Future actions 

• Acceleration of introduction of end of waste legislation to facilitate utilisation of some of biowastes 

• Stimulate the turning of bio-waste, residues, and discards into valuable resources 

 

Potential interventions 

• Incentives for the use of waste for biogas production (subsidies) and fostering the development of clean 

and renewable energy production. This could include penalties and rewards for energy production, 

depending on their environmental impact. 

• National wide recycling and waste separation campaign and implementation of this type of education in 

the schools. 

 

Expected added value 

• Increased use of urban/municipal waste, cleaner energy, reduced environmental impact, potential to 

improve revenue of all stakeholders 

• Efficient system of urban waste collection, improvements possible in higher share of energy utilisation 

(biogas) 

• New opportunities for eco-construction options in integration of renewable energy 

 

Product Group Market size Europe 

Bioplastics 

 
Construction materials 

Plant based-chemicals 

 

Sustainable Energy 

 

 

 



  

 

 

 

 

5. Implementation plan 
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Actors and funding opportunities 

 

 

Action7 Actors involved Funding instruments 

Encouragement of research and 

innovative solutions, connecting research 

with private sector, connecting various 

sectors (multidisciplinary) (T)  

 

National financing 

Horizon Europe, LIFE, Cohesion fund, ERDF, 

ESIF, RFCS 

Establishment of organisations/agencies 

that are oriented solely on topic of 

bioeconomy, and which rely on data from 

databases and import/export information 

of bio-potentials and bio-products (initially 

organized by Croatia) (S) 

 National funds, Horizon Europe 

LIFE, BBI JU, LIFE 

Connecting all stakeholders, subsidies for 

environmentally-friendly practices, raising 

of general awareness, education, 

organization of value chains (S) 

 National financing 

Cohesion fund, LIFE 

Action Plan on financing sustainable 

growth 

Connecting various stakeholders – rural 

sector, scientists, researchers, policy-

makers and decision makers, etc. (S) 

 Action plan on sector development 

Cohesion Fund 

Development of national strategy and 

action plan (P) 

 National co-financing, Horizon Europe, 

Cohesion Fund 

Abandonment/modification of current 

waste management system (on Croatian 

level) (T) 

 Cohesion Fund,  

Action plan on waste management 

Waste separation and reuse, existing 

biomass distribution (added value criteria) 

(T) 

 Cohesion Fund, national co-financing 

EU funds utilization, higher transparency in 

EU funds allocations for research and 

development, eradicate corruption in 

various sectors connected to bioeconomy 

(Econ) 

 Cohesion Fund, National Bioeconomy 

Strategy and Action Plan 

Establishment of regulated waste market 

and utilization of waste as a resource, 

energy efficiency improvement in 

construction and building sector, 

development of national bioeconomy 

strategy (Econ) 

 Bioeconomy Action Plan, Cohesion Fund, 

national co-financing 

Subsidies for production of bio-based 

plastic packaging (P) 

 National co-financing, Environmental 

Protection and Energy Efficiency Fund, 

Bioeconomy Action Plan 

Prevent non-professional and suspicious 

import of biowaste, gain control on plant 

management (biowaste, biogas, biomass), 

permissions to manage certain waste 

types, etc., and include general public in 

decision making (P) 

 Environmental Protection and Energy 

Efficiency Fund, national funds 

Introduction of strategic guidelines in 

practice (P) 

 Bioeconomy Strategy and Action Plan, 

Environmental Protection and Energy 

Efficiency Fund, national and private 

financing 

Cascading principle of smart biomass 

utilization (biomass pyramid value chain) (T) 

 National and private financing, EU funds 

(LIFE, Horizon Europe, ERDF, etc.) 

Mapping and analysis of existing state-of-

art, connecting biomass with existing and 

planning of new plants, institution synergy, 

strengthening logistic centers for collection 

and treatment of biomass (T) 

 National and private financing, EU funds 

(LIFE, Horizon Europe, ERDF, etc.) 

 
7 T: Technology; Env: Environment; Econ: Economy; S: Society; P: Policy 
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Encouragement of new materials 

development and energy independence 

of islands (T) 

 Cohesion funds, National Development 

Strategy 

Centralization of biomass capacities 

regulation (P) 

 National and private financing, Cohesion 

fund, Environmental Protection and Energy 

Efficiency Fund 

Inventarisation and digitalisation of all 

potentials, stakeholders and resources, 

within the strategic framework (P) 

 National and private financing, Cohesion 

fund, Environmental Protection and Energy 

Efficiency Fund 
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6. Potential socio- economic impacts of Croatian 

Bioeconomy Action Plan 
 

JOBS 

Create 1,000 new jobs in agriculture, forestry 

and food processing industry 

LEVERAGE INVESTMENTS 

Leverage 50 million € private investments within 

ten years 

FOSTER COLLABORATIONS 

Cluster creation 

At least ten new collaborations between raw 

material providers and industrial actors 

BOOST INNOVATION 

Eight new biobased value chains embedded in 

agriculture, food, and forest industries. 

 

Produce ten new patents and IP rights,  

Support the creation of ten spin-offs and start-

ups. 
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7. Potential of environmental impacts of Croatian 

Bioeconomy Action Plan 
 

 

Reduce emissions in food industry by 25% 

 

Reduce emissions in agriculture by 30% 

 

Contribute to the sustainable management of 

natural resources and foster efficient water use.  

 

Support a circular and sustainable bioeconomy 

in Europe. 

 

Biodiversity 

 

Local resources for products, energy and fuels 
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Key points for bioeconomy in the Czech Republic 
 

Bioeconomy is at an initial stage of development. 

 

There is no specific policy for bioeconomy in Czech Republic. So far, any related regulation 

has been implemented according to the EC directives and it is accommodated to the existing 

legislations issued by the Ministry of Agriculture, Ministry of Trade and Industry, and the CTIA 

(Czech Trade Inspection Authority).  

 

Czech Republic is a member of the Central-Eastern European (CEE) Initiative for Knowledge-

based Agriculture, Aquaculture and Forestry in the Bioeconomy – BIOEAST – which offers a 

shared strategic research and innovation framework for working towards the development of 

a sustainable bioeconomy in the CEE countries. The mission of the BIOEAST Initiative, through 

this governmental initiative of the CEE countries is to set the vision for 2030, to develop 

knowledge and cooperation based circular bioeconomies, which helps to enhance their 

inclusive growth and to create new value-added jobs especially in rural areas, while 

maintaining or even strengthening environmental sustainability. The Czech Republic has been 

signature to several political initiatives under the umbrella of BIOEAST. 

 

The short-term aim of the Czech Republic is to generate new economic opportunities and jobs 

from an increase in the bioeconomy business, through high added value bio-based products 

and services while securing the operating conditions for the sustainability of nature’s 

ecosystems. 
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1. Introduction 
 

The aim of the report is to present a set of specific, attainable, relevant biobased value chains 

and a time-based Action Plan for the development of bioeconomy in Czech Republic. The 

work has capitalised on the findings of the work in CELEBIO1 and is structured in four sections.  

 

The first section presents the current state of the bioeconomy based on available, discusses 

the country’s comparative strengths and opportunities, and provides an overview of the 

existing policy regime per value chain stage (i.e. biomass production, conversion, distribution, 

end use).  

 

The second section introduces the Bioeconomy Vision, the value chains selected through  

consultation with national stakeholders and outlines how they fit to the three main priorities2 

from the 2018 Update of the European Bioeconomy Strategy3: 

• Strengthen and scale-up the bio-based sectors, unlock investments and markets 

• Deploy local bioeconomies rapidly across Czech Republic 

• Understand the ecological boundaries of the bioeconomy 

 

The third section provides facts tailored to each value chain in terms of current exploitation of 

biomass raw materials, future actions that could steer innovative and resource efficient market 

uptake for biobased products, potential interventions and expected added value. This 

information has resulted from the consultation with national stakeholders within the duration of 

the project. This section also includes information on the relevance to the UN Strategic 

Development Goals (SDGs), selected relevant projects and markets for the biobased products 

that will derive from each value chain. 

 

Finally, the fourth part provides an implementation plan, jointly developed with stakeholders, 

which includes time specific goals for reaching the Vision. 

 

  

 

 

  

 
1 Czech-Republic-Country-Report.pdf (celebio.eu) 
2 https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line_actions.pdf#view=fit&pagemode=none  
3 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018DC0673&from=EN  

https://celebio.eu/wp-content/uploads/2020/07/Czech-Republic-Country-Report.pdf
https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line_actions.pdf#view=fit&pagemode=none
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018DC0673&from=EN


 

 

5 

 

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087 

 

2. Bioeconomy in Czech Republic 
 

Current state 
Bioeconomy in Czech Republic had an annual turnover of thirty-three billion Euros in 2017 which 

translates to 85,000 Euros per person employed in the sector, with the EU27 average being 127,000 

Euros. 

 

Figure 1 Value added in the Czech Republic bioeconomy (source: datam.jrc.ec.europa.eu) 

The value added from the bioeconomy sector in the country was nine billion Euros and in the same 

year there were 386,100 people employed (Figure 1). 

 

 

Figure 2 Employment and value added in the bioeconomy by sectors in Czech Republic in 2017 

(source: datam.jrc.ec.europa.eu)  

Agriculture remains the biggest sector in terms of employment (36% of the total number of people 

employed) with food, beverage, and tobacco following with similar share (30.5%). In terms of value-

added food, beverage and tobacco leads with 3 billion Euros and agriculture follows with 2.94 billion 

Euros. Wood products and furniture, followed by forestry, each have a turnover of approximately 1 

billion Euros annually.
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Strengths, opportunities and barriers 
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Policy mechanisms relevant to bioeconomy in Czech Republic  
 

There is not yet a specific regulatory frame in Czech Republic exclusively dealing with bioeconomy 

and bio-based economies. So far, any related regulation has been implemented according to the 

EC directives and it is accommodated to the existing legislations issued by the Ministry of Agriculture, 

Ministry of Trade and Industry, and the CTIA (Czech Trade Inspection Authority).  

 

Errore. L'origine riferimento non è stata trovata. the policy mechanisms that are currently operational 

in Czech Republic. 

  Production Conversion  Distribution End-use 

A
g

ri
c

u
lt
u

re
. 

F
o

re
st

, 
w

a
st

e
                       

Act on converting agricultural and 

forest lands 

Operational Programme 

Environment (ESIF 2014- 2020) 

Act No. 201/2012 

Coll., on the 

protection of 

atmosphere (Clean 

Air Act: Biofuel 

Quota) 

Act on plant protection Eco-energy programme 

Ownership tax 

benefits  

Act on trade in the reproductive 

material of forest woody plants  

Act 165/2012 on promoted energy 

sources: Feed in tariffs, premiums 

Act on the protection of nature and 

the landscape  

Act No. No. 353/2003 consumption 

tax/Excise tax 

Water Act  Transport Policy 2014-2020 

Forest Act  

Act No. 406/2000 Coll. on Energy 

Management 

Examination of agricultural lands 

and soils of forest lands 

Act on 

Environmental 

Impact 

Assessment 

Act No. 226/2013 Coll., on placing timber 

and timber products on the market 

Fertilisers Act Carpathian Convention 

Act No. 311/2006 

Coll., on Fuels 

Law on Agriculture Air Protection Act  

CAP: Czech Rural Dev Programme 

Act No. 338/1992 Coll. on the 

Property Tax   
Subsidies for forestry-env measures   

Forest Inventory Act No 262/2000 amending Energy Act No. 458/2000 

Sustainability criteria for biofuels  
Water Act    

Wastes Act Act No. 185/2001 Coll., 

on waste:     

Waste Management Act 2014-2020   

Secondary Raw Materials Policy of the Czech 

Republic (2019-2022   

 

Act No. 338/1992 Coll. on the 

Property Tax   

 Air Protection Act  

Act on Environmental Impact Assessment  

   

Strategic Framework Czech Republic 2030; National Climate and Energy Action Plan 2030; Circular 

Czechia 2040 Strategy 

 

 

Figure 3 Policy mechanisms relevant to bioeconomy in Czech Republic (green: regulations; blue: 

financing; beige: information provision) 
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3. Vision and implementation plan 
 

Vision for sustainable and circular bioeconomy 
 

The short-term aim of the Czech Republic is to generate new economic opportunities and jobs from 

an increase in the bioeconomy business, through high added value bio-based products and services 

while securing the operating conditions for the sustainability of nature’s ecosystems. This would be a 

stepping-stone to the long-term vision of being fully integrated with the European ambitions of 

climate neutrality by 2050. A starting point to this vision will be the support of the European Green 

Deal by the Czech government. With a declaration of alignment, the work could commence with 

the formulation of an overall national strategy to support the Green Deal, with the drafting of a 

bioeconomy strategy. The key points to this strategy included the following: 

 

Ensuring food security 

Managing natural resources sustainably 

Reducing dependence on non-renewable resources 

Mitigating and adapting to climate change 

Creating jobs and maintaining European competitiveness  

 

It is envisioned that the work of a strategic plan, initially for the next ten years, until 2030, would be an 

effort that would require an inter-ministerial group of stakeholders, coordinated by an independent 

agency, which would also be empowered to implement/coordinate this agenda. Implementation 

of the strategy would require the agreement of metrics, both baseline and target goals, with 

supporting governmental actions to insure execution and delivery of such goals. 
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Strengthen and scale-up the bio-based sectors, unlock investments and 

markets 
This section focuses the Czech Republic Action Plan on value chains selected by national 

stakeholders as promising ones that have significant potential for market uptake of domestic raw 

materials and are suitable to foster innovation for the existing industrial infrastructure. 

 

 
 

Figure 4 Biorefineries in Czech Republic (source: 

https://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED_INDUSTRY/index.html ) 

 

 

Figure 4 Biorefineries in Provides and overview of the biorefineries in Czech Republic. There are 

currently forty-five commercial facilities operating in the country within the liquid biofuels, chemicals, 

starch and sugar, composites and fiber, timber and pulp and paper.  

 

CELEBIO has also engaged with national stakeholders to understand their perspectives of the Czech 

bioeconomy and select value chains with strong potential to uptake indigenous raw materials, foster 

the development of innovative products and contribute to the development of Czech Republic 

bioeconomy. 

 

 

https://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED_INDUSTRY/index.html
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Deploy local bioeconomies rapidly across Czech Republic   
The value chains presented in this section and selected by national stakeholders fit well with the 

regional distribution of biomass raw materials across Czech regions. 

 

Value chains from agriculture 
 

The agricultural sector in Czech Republic is generally quite comparable to the European average. 

The proportion of agricultural employment in 2017 was the same (3.9%), and the agricultural area 

per capita, is similar to the European average. The crop (59%) and livestock (41%) outputs are also 

similar to the European average.  

 

The most important crops in Czech Republic are cereals, green harvested crops (maize and other 

forage crops), sugar and starchy crops and oil crops, e.g. rape. Permanent crops cover a relatively 

small percentage of the cropping area, particularly in comparison to most EU countries. 

 

The value chains selected by the national stakeholders are: 

 

- Develop the environment and facilities to enable novel bioeconomy related engineering.  

- Increase the cultivation of technical hemp, particularly in nutrient depleted lands, e.g. 
mining sites.  

 

 

Figure 5 Total primary residual biomass potential from agriculture in ton d.m/year (S2Biom Base 2020 

potential) 

 

Errore. L'origine riferimento non è stata trovata. illustrates the concentration of primary agricultural 

residues in Czech Republic regions
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Value chains from forestry 
 

Forestry is an industry deeply anchored in the Czech tradition. With its area of forest cover reaching 

more than 2.67 mil. hectares (CZSO, 2019a), that has increased by 3% over the last 50 years, it is an 

important landscape and ecosystem element. It accounts for about 0.5% of GDP and gives jobs to 

almost 13,650 people. In recent years, forestry has faced significant challenges, which include, first 

and foremost, the effects of climate change, as well as the effects of an unbalanced forestry cover 

formation in the past, manifested in particular by the bark beetle infestation. 

 

The value chains selected by the national stakeholders are: 

 

Conversion of excess wood and its residues. Wood for eco-innovation/ construction 

Furniture fertilizers and bio-degradable packaging materials. 

 Local wood processing facilities need to be established in several regions in the country 

on a small and sustainable scale to enable wood and timber processing. 

 

Figure 6: Distribution of primary residues potential from forests Kton d.m (S2Biom Base 2020 potential) 

 

Figure 6: Distribution of primary residues potential from forests Kton d.m (S2Biom Base 2020 

potential)illustrates the concentration of primary forest biomass in Czech Republic regions
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Value chains from biowastes 
 

Current disposal methods for sewage sludge include landfill, incineration, composting, and 

agricultural use. 

 

To deploy bioeconomy in Czech forestry the following actions must take place: 

Stimulate the usage of industrial residues and waste 

Creation of pilot and demonstration facilities 

The exploitation of side streams and residues from biomass production and 

processing for coupled and cascade usage. 

 

The value chains selected by the national stakeholders are: 

 

Facilitate the conversion of municipal sludge to biogas. Additionally, enable the collection of 

food waste through recycling in cities to be an additional source for biogas. 

Stimulate the conversion of manure to fertilizer to replace chemical fertilizers and revitalize soil 

richness. 

 

 

 Figure 7 Biowastes  in Czech Republic regions 

 

Figure 7 Biowastes  in Czech Republic regionsillustrates the concentration of biowastes in Czech 

Republic regions



 

 

13 

 

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087 

 

Understanding the ecological boundaries of the bioeconomy 
 

Land use change 
Land use is related to raw material production. Emissions from land use change can be significant in 

some circumstances, however, the simple notion of land use change emissions is not sufficient reason 

to exclude biomass from the list of worthwhile technologies for climate change mitigation, 

bioeconomy and circular economy.  

The value chains selected for the Czech Republic bioeconomy comprises residual and waste 

fractions so there is no risk expected from their mobilisation and future exploitation. 

 

Biodiversity   
Forest biomass: High risks can be anticipated. After the harvesting of bark-beetle damaged trees, 

the replanting of forests in an accelerated manner would best be served to incorporate a diversity 

of tree varieties. This is not to say that spruce trees, a prime target of the bark beetle, should not be 

included in this biodiversity mix, as spruce is an important source of timber for construction.  

Loss of dead wood and stumps may negatively influence species diversity and soil fauna. Contrary 

to this, leaving them all on the ground may result in increased fertilisation (N and wood ash) and 

negative impacts on vegetation 

 

Agricultural biomass: high risks can be anticipated without sustainable practices. The Czech Republic 

has a lack of biodiversity due to greater mass-scale farming – leading to higher pesticide use, which 

means more chemicals in consumer products, food and beverages. The absence of fertilisation from 

animal manure, and wide-spread use of chemical fertilizers, has led to reduced  microbiological 

activity. 

 

Biowastes: Positive in regions where it avoids landfill, although landfill practices are still widespread. 

 

Soil & Carbon stock  
Forest biomass: Increased risk of soil erosion. More forests are being clear cut due to the bark beetle 

calamity, soil and carbon stocks are at risk, without proper re-planting. Competing grass and scrubs 

will out-compete the newly planted trees. A common solution is the use of herbicides to kill grass and 

scrub, but this process leads to unnecessary soil and ground water contamination. The solution is to 

plant new trees sooner and clear cut less. 

Some forest fellings should remain on the ground to retain water and nutrients. The amended Forest 

Act mentions a certain amount of fellings left on the ground, but does not specify how much. This 

needs to be standardized, implemented, and monitored. 

 

Agricultural biomass: High risk to loss of soil organic carbon when overharvesting crop residues; risk to 

lose nutrients when overharvesting. Mass-scale farming contributes to soil nutrient depletion, which 

means less productive land over the long-term period. Soil and water management should be 

considered before using biomass for energy (eg. corn conversion to biogas). Energy production from 

field crops, would be better served with intercropping. Absence of fertilisation with animal manure 

reduced soil organic matter and soil nutrients. 

 

Biowastes: Positive in regions where it avoids landfill; Digested organic waste is a source of soil 

improving material.  
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Water 
Forest biomass: No effect on the quantity due to forestry practices. The major impact on water table 

sustainability is from the agricultural practices; If no removal leads to increased fertilisation, the 

leaching on N to water may increase. 

 

Agricultural biomass: High risk due to unsustainable farming practices. Plot size is generally very large, 

with the use of massive farm harvesting equipment. This leads to a soil compaction, and water 

retention is severely hampered. Moreover, the lack of trees over such a large land mass, does not 

allow for uptake of water as it runs off into nearby creeks and streams. The run-off water not only 

contains the soil nutrients but also the chemical fertilizers and pesticides, which are contaminating 

waterways.  

 

Biowastes: Lower risk of water pollution in regions where it avoids landfill, however landfill is 

commonly used, as little biowaste is recycled.  
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Potential ecological concerns for agriculture include: 

Poorly conceived bioeconomic activities which do not consider the sustainability 

risks (eg. corn to biogas) 

Risks to biodiversity, water erosion, deterioration of soil conditions, poor water 

management in the case of some crops intended as the primary source of 

materials for the bioeconomy. 

Lack of biodiversity and greater mass-scale farming – leading to higher pesticide 

use, which means more chemicals in consumer products, food and beverages.  

Mass-scale farming contributes to soil nutrient depletion, which means less 

productive land over the long-term period. 

Soil and water management should be considered before using biomass for 

energy.  

Energy production from field crops, would be better served with intercropping 
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Potential ecological concerns for forestry include: 

Unsustainable large-scale farming - can pose a medium to high risk for all 

mentioned elements (biodiversity, soil, water). The agriculture Act must address 

the sustainability of farmland management, from a soil nutrient and water erosion 

perspective. 

Excessive use of chemistry (eg. pesticides, herbicides) could mean a high risk for 

all mentioned elements (biodiversity, soil, water).  

Large clear cutting of trees without timely re-planting of forests, will not allow for 

newly planted tree growth. Competing grass and scrubs will out-compete the 

newly planted trees. A common solution is the use of herbicides to kill grass and 

scrub, but this process leads to unnecessary soil and ground water 

contamination. The solution is to plant new trees sooner and clear cut less. 

Some forest fellings should remain on the ground to retain water and nutrients. 

The amended Forest Act mentions a certain amount of fellings left on the ground 

but does not specify how much. This needs to be standardized, implemented, 

and monitored. 

Biodiversity challenge with re-forest. Diversification of the forest re-planting 

approach is vital. Spruce trees need to be included in this biodiversity mix, or the 

market for productive wood will not be viable. 
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Potential ecological concerns for biowastes include: 

Working in an uncoordinated manner, without a long view, nor a strategy to 

implement goals is a very high risk. The first step would be to have the Czech 

Republic declare its support for the European Green Deal. 

Inability to reduce per capita eco footprint. Inability to meet the required CO2 

emissions limits.  

Inability to meet biodiversity targets.  

Inability to meet the 2030 agenda for SDGs. 

Inability to halt soil degradation and thus failure to transform the economy to zero 

carbon by 2050.
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4. Value chains for the Czech bioeconomy 
 

This section provides facts tailored to each value chain in terms of current exploitation of raw 

materials, future actions that could steer innovative and resource efficient market uptake for 

biobased products, potential interventions and expected added value. This information has resulted 

from the consultation with national stakeholders within the duration of the project. This section 

includes information on the relevance to the UN Strategic Development Goals (SDGs), selected 

relevant projects and markets for the biobased products that will derive from each value chain. 

 

Agriculture 

Main aim of the selected value chains is to:  

• Support livestock and crop production; Involvement of rural citizens in rural development 

• Exploit high straw residue potential; Local food processing industries offer opportunities as the 

negative balance of food export and import is growing   

 

Forestry 

Main aim of the selected value chains is to:  

• Development of rural business activities by mobilising new value chains in the context of circular 

economy 

• New legislation divides State and non-state forests and makes access to funds from state easier 

• Research and Innovation activities towards higher added value products from forest biomass 

and to increase the share of RES 

 

Wastes 

Main actions:  

• Increasing efficiency of waste recovery methods in municipalities 
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Utilization of agricultural residues for novel technologies and products 

Value chain SDGs Examples of relevant projects 

Develop facilities to enable novel 

bioeconomy related engineering. The 

Czech Republic has the tradition, and 

relevant experience to enable the 

automation of various facets of the 

bioeconomy, spanning agriculture, 

forestry, waste, and new bio-based 

industries. 

 
 

 

Current exploitation of biomass raw materials 

• Existing agricultural biomass is not systematically regarded for use. Although cereal straw is 

generally used for animal bedding, soil reincorporation, and burned for heat – a more organized 

and efficient utilization of this vast resource is warranted. 

  

Future actions 

• Engineer new technologies and equipment to facilitate the advancement of the bioeconomy 

(eg. new harvesters, automated planting machines, and drones with novel sensors). 

• Promotion of efficient, sustainable use of natural resources respecting ecological burdens  

• Optimise the efficient use of straw to convert to packaging materials or in construction 

• Displace fossil-based resources in the agri-food supply chain 

• Stimulate the usage of agricultural residues 

 

Potential interventions 

• Extension of regulatory and funding instruments of the Ministry of Agriculture for rural areas for the 

bioeconomy. 

• Further development of technologies for the conversion of straw to higher value products 

• Investors could encourage small entrepreneurs, but subsidies from public are not acceptable 

• Connecting point with consulting and funding support (bioeconomy voucher programme). 

• Inter-ministerial working groups led by an independent agency to set bioeconomy strategy 

• New RIS3 strategy formulated 

• Regulations to stimulate the bioeconomy 

• Examine the calculations for crop residue reincorporation into soil 

 

Expected added value 

• Replace plastics with bio-based agricultural residues 

• Invent novel engineering devices to stimulate the bioeconomy (globally), and create jobs locally 

• Securing the supply of raw materials for a sustainable circular bioeconomy and exploiting future-

oriented opportunities for creating added value and employment in rural areas. 

• Contribution to the reduction of greenhouse gasses and other pollution environmental, social, 

economic benefits 

 
Product Group Market size Europe 

Agro-chemicals  

Fertilisers 

Sustainable Energy  
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Industrial crops in marginal land 
 

Value chain SDGs Examples of relevant 

projects 

Increase the cultivation of technical hemp, particularly in 
nutrient depleted lands, e.g. mining sites. Moreover, the 
hemp fiber can be used to support the abundant automobile 
manufacturing value chain (car interiors), and well as the 
expertise in novel textiles. 

   
Magic – Marginal Lands 

for Growing Industrial 

Crops (magic-h2020.eu) 

 

Current exploitation of biomass raw materials 

• The customer demand for hemp derived products is robust within the Czech Republic, however 

most of the technical hemp is imported. 

• Currently the automobile industry is a dominant player within the Czech economy. The 

introduction of hemp incorporated products as substitutions for interior automobile mouldings 

should be considered. 

• The textile industry within Czech Republic is very mature, thus hemp should be incorporated within 

the textile and weaving processes, as a more sustainable bio-based product.  

 

Future actions 

Increase the cultivation of technical hemp, particularly in nutrient depleted lands, e.g. mining sites. 

Moreover, the hemp fiber can be used to support the abundant automobile manufacturing value 

chain (car interiors), and well as the expertise in novel textiles. Czech Republic has a robust car 

manufacturing industry, and textiles are very advanced, yet most hemp is imported from other 

countries, including those outside of EU. 

 

Potential interventions 

• Create tax incentives to support such action and raise the public awareness of the 

traditional/historical cultivation of hemp in the region and tout its benefits. 

 

Expected added value 

• Land will be brought back to use; new industries created; lower carbon-footprint by growing 

locally; replacement of non-biodegradable products (auto plastic interiors). 

 
Product Group Market size 

Cosmetics  

Paints & coatings 

Plant based-chemicals  

Fertilisers 

Sustainable Energy  

http://magic-h2020.eu/
http://magic-h2020.eu/
http://magic-h2020.eu/
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Forest based value chains 
 

Value chain SDGs Examples of relevant 

projects 

Conversion of excess wood and its residues. 

Wood for eco-innovation/ construction, 

furniture, fertilizers, and bio-degradable 

packaging materials. 

 

  

Local wood processing facilities need to be 

established in several regions in the country, 

on a small and sustainable scale, to enable 

wood and timber processing. 

 

Current exploitation of biomass raw materials 

• A long tradition in forest management, uniform forest management system  

• Ownership structure in Czech of land: 

o For state forests, relates to a management model which is not agile enough. For 

example, contracts for labour are not adjustable. State ownership is not flexible, as 

typical contracts are 5 years and must insure the lowest price, without respect to quality.  

o Private ownership of small properties (~100,000 owners across country). Owners have no 

standardized approach to land management, and don’t maintain land in general, as 

the average plot is small (one hectare). And there are legislative obstacles to forming a 

larger group collective of private owners. 

 

Future actions 

• Development of regional action plans for utilisation of forest biomass 

• Establishment of regional/local biomass logistic centres 

• Promotion of efficient and effective biomass generation and bioeconomic value creation chain 

through digital options in the areas of forestry 

• Developing suitable concepts for harvest, decentralised processing, logistics and warehousing, 

minimizing post-harvest losses, and ensuring that biomass quality is maintained during storage 

and processing. 

• Integration of R&D activities related to paper industry waste into Regional Innovation Centres for 

clean technologies in the field of circular bioeconomy 

• Promote innovation - improvements in wood production, more environmentally friendly 

management, better wood processing. New sources of funding for forestry. 

• Sustainable management, long-term sustainable wood production 

• Increasing capacities (ideally local) for wood processing (lumber, furniture) with higher added 

value, which will take into account the expected change in the wood composition. 

• Use of logging residues - it is necessary to define how many residues must be left in the forest. 

• Use of "calamity wood" - currently a surplus of wood on the market, which needs to be used as 

best as possible in a relatively short period of time 

 

Potential interventions 

• Forest Certification 

• Introduce innovation financing for food SMEs and industries 
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• Regulation on forest raw materials for bioeconomy 

• Calamity wood (bark beetle damage) needs to be managed fast, and it can be used as 

normal wood, if the bark is removed, after cutting, the wood can be relatively undamaged.  

• Creating demand for Czech wood, in the form of high-added value products. 

• Increase the value to the primary wood source – small sawmills should be utilized to avoid 

transport of wood long distances or out of the country. Subsidize the local production and 

sawmills. 

• Develop a ‘Made from Czech Forests” label, for wood products. Which would create demand 

for Czech wood and for high-added value products. 

• The state should support the use of wood for construction. Stimulate wood construction with a 

money-back voucher.  

• Wood packaging materials should be subsidized. 

• Biodiversity should be payed by the society. Devise a mechanism for the society to value and 

support biodiversity. 

 

Expected added value 

• Increase sustainable utilisation of biomass  

• Reduction of air pollution, including PM10 and PM2,5 

• Restoration of forests 

• Reduced customer demand for non-biodegradable materials 

 

Product Group Market size 

Cosmetics  

Paints & coatings 

Plant based-chemicals  

Sustainable Energy  
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Value chains based on biowastes 
 

Value chain SDGs Examples of relevant projects 

Facilitate the conversion of municipal sludge to 

biogas. Additionally, enable the collection of 

food waste through recycling in cities to be an 

additional source for biogas. 

 

  
Stimulate the conversion of manure to fertilizer, 

to replace chemical fertilizers, and revitalize soil 

richness. 

 

Current exploitation of biomass raw materials  

Challenges – 

• The cycle or circularity of waste must be addressed 

• Waste must be reduced 

• Particularly land-fill waste should reduced 

Policy gaps – 

• Recycling is not emphasized or encouraged 

• Ecological value of resources is missing 

 

Future actions 

• Acceleration of introduction of end of waste legislation to facilitate utilisation of some of 

biowastes 

• Stimulate the turning of bio-waste, residues, and discards into valuable resources 

Aim of actions – 

• To view waste as a resource for the generation of energy, fertilizer, and other renewables 

• Develop technologies for effective waste treatment 

o Technologies need to consider environmental sustainability along with profitability 

o Focus on support of local technology development 

o Selection of projects/patents for real application potential, in both top-down and 

bottom-up methodology 

o New technologies should allow for broad access, not exclusivity 

• Address waste separation by purity, reuseability, and secondary municipal waste 

• Waste treatment should be considered locally from the perspective of farms/cities 

 

Potential interventions 

• Incentives for the use of waste for biogas production (subsidies) and fostering the development 

of clean and renewable energy production. This could include penalties and rewards for energy 

production, depending on their environmental impact. 

• National wide recycling and waste separation campaign and implementation of this type of 

education in the schools. 

• Develop a strategy and action plan to move to zero-carbon waste and waste recycling  

• Re-orient policies to consider the circularity of bio-mass, not only production, but re-use 

• Policy gap- relates to taxation to incentivize re-use of materials. Carbon tax on fossil related waste 

at the point of production/extraction to the end-of-life. 
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• Actions to be taken – coordinate among sectors. National policy in bioeconomy with taxes and 

regulate policy. With enforcement of policies, and not just paper strategies without actions. 

• Aim of action, to have sustainable, productive soil, through diversified land-use, and reduced 

dependence on chemical fertilizers, and reduce the land-fill dependence. 

Expected added value 

• Increased use of urban/municipal waste, cleaner energy, reduced environmental impact, 

potential to improve revenue of all stakeholders 

• Efficient system of urban waste collection, improvements possible in higher share of energy 

utilisation (biogas) 

• New opportunities for eco-construction options in integration of renewable energy 

• Cross-sectoral value chains need to be identified. Recycling is the first step and separated into 

waste that can be re-used in other industries. Waste that can be organically processes to be 

linked in the bioeconomy, eg. fertilizers. Non-bio waste which needs to be assessed for toxicity 

and safety, could be reused in construction, re-furbished plastics, and electonics. Can these 

processes be scaled, large or small, urban vs. rural.  

 
Product Group Market size Europe 

Cosmetics  

Paints & coatings 

Plant based-chemicals  

Fertilisers 

Sustainable Energy  
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5. Implementation plan 
 

Agriculture 

Policy  

Have the ministries cooperate on the overall/holistic approach to bioeconomy.  

Avoid the misuse of subsidies and negative unintended impacts that will 

undermine the confidence of individual actors. On the contrary, present positive 

examples and sustainable impacts. 

Incorporate the topic of bioeconomy (specific challenges to ensure the 

sufficiency of biological renewables, new technologies and innovations, 

research) in the preparation of the subsidy programs 2021-27 (within the relevant 

ministries). 

Society 

Showcase good examples through proper targeted PR; Local politicians should 

also spread the examples and messages of bioeconomy. We need to work with 

them to raise awareness. 

Broaden the involvement of society, encourage and involve local players, 

politicians, academia, private investors and entrepreneurs - support start-up and 

spin-off companies. 

Economy 

SMEs should be supported, preferably from private money. 

Technology 

Development of precision agriculture, new breeding technologies. Hemp fibers 

and new technology for harvesting 

Spin-offs and start-ups to develop technological solutions to bioeconomy 

problems. 

Environment 

The opportunity for the Czech Republic could be to have the big farmers adopt 

the bioeconomy/green deal agenda, it could turn public opinion around.  
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Forestry 

Policy 

Develop policies to recycle wood.  

Instate a land-fill tax or ban on wood in landfill.  

Incentivize new business ideas to bring wood products to the market (grants, 

vouchers, etc.) 

Society 

Develop a ‘Made from Czech Forests” label, for wood products. Which would 

create demand for Czech wood and for high-added value products. 

Economy 

Establish a better setting for subsidies to support the concept of bioeconomy. An 

economically viable solution should be proposed to enable sustainable forestry 

and high-quality wood products. 

Incentivize new business ideas to bring wood products to the market. 

Technology 

Innovations aimed at promoting sustainable forest management, better 

assortment, processing of lower quality wood.  

Use harvesters more than we do or increase their efficiency.  

To move to more small scale, not large-scale sawmills, with the incorporation of 

new technologies.  

Environment  

Promote the integration of ecosystem services. The current practices, particularly 

in agriculture, leads to forest dryness, as water tables are depleted. 
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Waste 

Policy 

Need for a national level framework to the endorsement of the European Green 

Deal. 

Set policies to establish the Czech bioeconomy action plan, based on zero-

carbon principles 

Government Plan in the form of a roadmap with targeted goals are needed. 

Policy needed to reduce the ecological footprint of per capita in Czech 

Republic (currently double of EU average). 

Policies must have long-term objectives, beyond the political cycle 

Strategy – An independent working group should lead the bioeconomy strategy, 

in concert with relevant ministries (linking an inter-ministerial working-group). The 

independent body should own the agenda 

Society 

Education at the level of municipalities (cities) via workshops.  

Private sector actors need to make visible that they are engaged in bioeconomy 

(eg. national certificate label). 

Economy  

Research centres should directly contribute via supported innovation hubs (eg. 

AIT in Austria), in effect solving waste challenges through new projects. 

Technology  

Development for small, medium and large scale sustainable and eco-friendly 

waste centre within the country (waste sorting, filtering of toxins, processing, 

distribution).  

SMEs together with research centres should engage to develop new 

technologies 

Environment 

Concrete actions needed to ensure high air and water quality standards meeting 

the European targets 

Development of waste to fertilizer actions will increase biodiversity through use of 

organic fertilizer, which will lead to increased soil richness. 
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Actions, actors involved and funding instruments 
 

 
Action4 Actors involved Funding instruments 

Pilot, demonstration actions at  

 small-scale, with technological pathways 

that can be flexible (modular) and 

adaptable for various domestic sources 

(T)  

 

Eco-Fund: Loan, subsidy and tender for 

RES-E 

RES-H new building obligation 

Development for small, medium and large 

scale sustainable and eco-friendly waste 

centre within the country (waste sorting, 

filtering of toxins, processing, distribution) 

(T) 

 

Next Generation EU 

Action Plan on financing sustainable 

growth 

Restoration of marginal land (Env) 
 

Action Plan on financing sustainable 

growth 

CAP 

Increasing private financial lever for 

supporting investments   

in biobased technologies, in particular 

seed investments  

and venture capital (Econ) 

  

Informed citizens that are aware of the 

need to reduce dependence on fossil 

fuels and favors bio-based alternatives (S) 

 Action Plan on financing sustainable 

growth 

 

Incorporate the topic of bioeconomy 

(specific challenges to ensure the 

sufficiency of biological renewables, new 

technologies and innovations, research) 

in the preparation of the subsidy programs 

2021-27 (within the relevant ministries (P) 

 Action Plan on financing sustainable 

growth 

 

Encouraging development of  

bioeconomy clusters (P) 

 

 Action Plan on financing sustainable 

growth 

 

 
4 T: Technology; Env: Environment; Econ: Economy; S: Society; P: Policy 
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6. Socio- economic impact of Czech Republic Bioeconomy 

Action Plan 
 

JOBS 

Create 3,000 new jobs in agriculture, forestry and 

food processing industry 

LEVERAGE INVESTMENTS 

Leverage 100 million € private investments within 

ten years 

FOSTER COLLABORATIONS 

Cluster creation 

At least five new collaborations between raw 

material providers and industrial actors 

BOOST INNOVATION 

Five new biobased value chains embedded in 

agriculture, forest industries and biowastes. 

 

Produce five new patents and IP rights,  

Support the creation of ten spin-offs and start-

ups. 
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7. Environmental impact of the Czech Republic Bioeconomy 

Action Plan 
 

 

 

Reduce emissions in agriculture by 30% 

 

Restore 50% of marginal land. 

 

Contribute to the sustainable 

management of natural resources and 

foster efficient water use.  

 

Support a circular and sustainable 

bioeconomy in Czech Republic 

 

Biodiversity 

 

Local resources for products, energy and 

fuels 
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Key points for bioeconomy in the Hungary 
 

Bioeconomy in Hungary is at initial stage of development. 

 

Hungary is rich in biomass resources, high expertise and good education in biomass, forestry 

and waste management skills. Biomass production/harvesting/collection is a challenge.   

 

There is good potential in local arrangements and regulations as they can influence access 

and ownership rights to lands where biomass resources are available.  

 

A key issue apart from the availability of the feedstock is the mobilisation of biomass and the 

role of land managers’ willingness and capabilities is critical. 

 

Opportunities mainly relate to the increase of public support for the use of biomass and more 

employment in this sector. 

 

Bioeconomy must be considered with its complexity exploitable potential, environmental and 

economic point of view. Main utilization is for energy purposes in the country, however more 

complex utilization must be considered.  

 

Within the value chains different the highest ecological risks can be anticipated without 

sustainable practices in agricultural residues, because of high biodiversity loss when harvesting 

too many crop residues. 

 

The main considerations are flexibility, cost effective policy support and sustainability and 

enhanced connection and communication between stakeholders. Improvement of interest 

level of small-scale investors. 
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1. Introduction 
 

The aim of the report is to present a set of specific, attainable, relevant biobased value chains 

and time-based Action Plan for the development of bioeconomy in Hungary. The work has 

capitalised on the findings of the work in CELEBIO1 and is structured in four sections.  

 

The first presents the current state of bioeconomy, discusses the country’s comparative 

strengths and opportunities, and provides an overview of the existing policy regime per value 

chain stage (i.e. biomass production, conversion, distribution, end use).  

 

The second introduces the Bioeconomy Vision, the value chains selected by national 

stakeholders and outlines how they fit to the three main priorities2 from the 2018 Update of the 

European Bioeconomy Strategy3: 

• Strengthen and scale-up the bio-based sectors, unlock investments and markets 

• Deploy local bioeconomies rapidly across Hungary 

• Understand the ecological boundaries of the bioeconomy 

 

The third provides facts tailored to each value chain in terms of current exploitation of biomass 

raw materials, future actions that could steer innovative and resource efficient market uptake 

for biobased products, potential interventions and expected added value. This information 

has resulted from the consultation with national stakeholders within the duration of the project. 

This section also includes information on the relevance to the UN Strategic Development Goals 

(SDGs), selected relevant projects and markets for the biobased products that will derive from 

each value chain. 

 

Finally, the fourth part provides an implementation plan, jointly developed with stakeholders, 

which includes time specific goals for reaching the Vision. 

 

  

 

 

  

 
1 https://celebio.eu/wp-content/uploads/2020/07/Hungary-Country-Report.pdf 
2 https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line_actions.pdf#view=fit&pagemode=none  
3 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018DC0673&from=EN  

https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line_actions.pdf#view=fit&pagemode=none
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018DC0673&from=EN


 

 

5 

 

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087 

 

2. Bioeconomy in Hungary 

Current state 
Bioeconomy in Hungary had an annual turnover of thirty billion Euros in 2017 which translates to 80,000 

Euros per person employed in the sector with the EU27 average figure being 127,000 Euros. 

 

Figure 1 Jobs and wealth in the Hungarian bioeconomy (source: datam.jrc.ec.europa.eu) 

The value added from the bioeconomy sector in the country was nine billion Euros and in the same 

year there were 374,500 people employed. 

 

Figure 2 Employment and value added in the bioeconomy by sectors in Hungary in 2017 (source: 

datam.jrc.ec.europa.eu)  

 

Agriculture remains the biggest sector in terms of employment (46% of the total number of people 

employed) with food, beverage, and tobacco following with similar share (28.5%). In terms of value-

added agriculture leads with 4.51 million Euros and food, beverage and tobacco follow with 2.34 

million Euros. Biobased chemicals and products have a turnover of approximately 1 million Euros 

annually. 



 

 

Strengths, opportunities and barriers 
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Policy mechanisms relevant to bioeconomy in Hungary  
 

The following table summarizes the relevant bioeconomy related policy mechanism. 

 

 

 

 Production Conversion  Distribution End-use 

A
g

ri
c

u
lt
u

re
, 
F
o

re
st

, 
W

a
st

e
 

CAP: Rural 

Development 

Programmes   

Carpathian 

Convention Operational Programme Environment and Energy (KEOP) 

Nitrate  

Forest Act 

Hungary’s first National Environmental Technology Innovation 

Strategy (NETIS) 

Forest Strategy  National Forest Strategy (NES) 

Act expropriation - 

National Land Fund 

Act on Sustainable biofuels; Biofuel 

quota   

Waste Management 

Act  Excise duty 

National waste 

management plan 

2014-2020  

Territorial and Settlement 

Development Operational 

Programme (TOP)  

Competitive Central 

Hungarian Operational 

Programme (CCHOP) 

  

Act on the sustainability 

criteria and certification for 

biofuels and liquid bio-

energy carriers; Biofuel 

Quota 

  Training programme for RES Installers 

  RES-H building obligations 

  Certification programmes for RES Installation 

Decree on Air protection 

Environmental Protection Act 

BIOEAST (H2020 RUR-2019-1) Vision for 2030 and Action Plan. 

The National Energy Strategy 2030 (NES 2030) 

The National Climate Change Strategy 2018-2030; Food Industry Program if Hungary 2016-

2050 

The Second National Climate Change Strategy (2018-2050) 

 

National Renewable Energy Action Plan 2010-2020 transposes EU Directive 2009/28/EC 

The National Strategy of Biodiversity (2015-2020) 

  

 

 

Figure 3 Policy mechanisms relevant to bioeconomy in Hungary (green: regulations; blue: financing; 

beige: information provision) 
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3. Vision and implementation plan 
 

Vision for sustainable and circular bio- economy. 
 

The actors of the biomass sector (raw material producers, biomass users) cooperate on the basis of 

common interests, in a stimulating and supportive economic environment, in order to make 

sustainable and efficient use of the special agro-ecological potential of the Carpathian Basin. 

 

Research and innovation performance in agriculture, aquaculture, forestry and the food industry in 

the EU's Central and Eastern European Member States lags far behind that of Western European 

countries. Regions that perform poorly in research and development find it difficult to exploit their 

potential for excellence, face obstacles in establishing transnational collaborations, and are less able 

to lobby for their specific research topics. Bridging the gap can be facilitated by addressing the 

specific challenges of the sector within a biomass-based economy. To this end, the biomass-based 

economy must be equipped with an appropriate strategy, a strategic research and innovation 

framework, considering the following details: 

 

- Reconciling economic growth and job creation with economic sustainability.  

- Value creation, application of biotechnology, research and commercialization of 

technology. 

- Development of integrated production systems and high-quality products with a territorial 

identity.  

- Development of agricultural, food and municipal waste management, development of 

mechanization of biomass treatment.  

- Utilization of the capacity of the existing power plants suitable for biomass utilization, 

increasing and expanding their efficiency.  

- Exploiting the human and infrastructural potential of research and development in Hungary, 

connecting science and the market.  

- Ecological sustainability, biodiversity, preservation of ecosystems, avoidance of soil 

degradation.  

- Conversion and development of biological resources, optimized land use, involvement of 

less-favored areas in biofuel production, expansion and use of biomass-based resources, 

identification of “best practice”, dissemination of circular and self-sustaining production 

methods. 

 

Socio-technical visions are important element in innovation and transformation processes, especially 

for complex new and emerging technologies and for the transformation of well-established large 

socio-technical systems. 

 

Effective communication and coordination, addressing actors is key element. Broadening Portfolio 

of Research and Competing Value Chains is also important.  
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Strengthen and scale-up the bio-based sectors, unlock investments and 

markets 
This section focuses the Hungarian Action Plan on value chains selected by national stakeholders as 

promising ones that have significant potential for market uptake of domestic raw materials and are 

suitable to foster innovation for the existing industrial infrastructure. 

 

 

Figure 4 Biorefineries in Hungary (source: 

https://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED_INDUSTRY/index.html ) 

 

Figure 4 Biorefineries in Provides and overview of the biorefineries in Hungary. There are currently 

nineteen commercial facilities operating in the country within the starch and sugar, liquid biofuels, 

biomethane, chemicals, pulp and paper and timber.  

 

CELEBIO has also engaged with national stakeholders to understand their perspectives of the 

Hungarian bioeconomy and select value chains with strong potential to uptake indigenous raw 

materials, foster the development of innovative products and contribute to the development of 

Hungarian bioeconomy. 

 

 

https://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED_INDUSTRY/index.html
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Deploy local bioeconomies rapidly across Hungary   

 
The value chains mentioned in this section and selected by national stakeholders fit well the regional 

distribution of biomass raw materials across Hungary. 

 

Value chains from agriculture 
 

In 2019, 3.2 million tons of biomass were used for energy purposes in Hungary, of which 123.4 thousand 

tons were imported. (Source: NAIK-AKI) 

 

There are currently 26 operating and 7 non-operating power plants operating for electricity and 

heating. In the case of non-operating power plants and heating plants, production stopped 

because the boilers were shut down due to expensive raw materials and a mild winter. Of the 

biomass generated in agriculture, the use of sunflower husks and grain straw was the most common, 

at 7.7 and 7.3 percent, respectively. Other raw materials accounted for 21.9 percent. Agricultural 

products and paper waste contributed 11.7 percent to energy production. 

 

The use of agriculture residues for bioenergy today include mainly straw (bales or bundles) or agro-

pellets produced from straw and other agricultural residues such as sunflower husks. The figure shows 

the total agricultural residues potential including permanent crops too. The value chain fits to the 

regional distribution.  

 

In the case of biogas plants, there were 35 operating and 8 non-operating. The main raw materials 

for biogas production are agricultural products with 56.1 % (632.3 thousand tons), of which 86.9 % 

were animal manure. The second most important raw material group is manufacturing raw materials 

with 37.7 % (435.8 thousand tons), of which 11.5 % were spirits by-products in 20194. 

 

The use of biomass raw materials used for renewable electricity generation decreased from 54% to 

48% between 2014 and 2018, while the biomass production capacity of agriculture did not change. 

The use of rapeseed straw or grape seed is not typical either, partly due to the lack of mechanical 

capacity at the producers, partly due to the lack of compaction technology suitable for the 

automatic feeding of the biomass plant. Addressing these shortcomings will require significant 

investment, the design and efficient operation of which will depend on the amount of raw material 

available and the distance from the place of use. 

 

The value chains selected by the national stakeholders are:  

 

Unused potential of cereal straw – straw residues for electricity 

Corn stover for biofuel 

 

 

 

 

 

 

 

 

 
4 http://repo.aki.gov.hu/3581/1/Statisztikai%20Jelentes%20Biomassza%20felhaszn%C3%A1l%C3%A1s.pdf 
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Figure 5 Total primary residual biomass potential from agriculture in ton d.m/year (S2Biom Base 2020 

potential) 
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Value chains from forestry 
 

The official supervision of forest planning and management is performed by the Forestry Directorates 

of the County Government Offices. The most significant part of Hungary's forestry performance is in 

state-owned forest areas. State forest areas are typically managed by forestry companies (22 

companies) and a smaller part by other state organizations. 

 

The importance of community-owned forest areas is much smaller than that of public and private 

forest areas. Managers of community-owned forest areas can typically be municipalities, churches, 

foundations, associations, forest managers belonging to other sectors. Private forest areas are of 

similar importance to state-owned forests. To date, there are a number of regulatory, ownership, 

expertise, and technology deficiencies associated with the management of private forests. 

 

For forestry activities, the law requires compliance with the criteria of so-called sustainable forest 

management. Extraction can be carried out by different methods depending on the different 

topographic conditions and species composition. 

 

Sources of wood and wood chips are mainly concentrated in forestry areas (South-West, North and 

East Hungary). The trade in wood chips with neighbouring countries is significant. A very significant 

amount of wood chips arrives in Hungary from Slovakia, Romania, Ukraine and Croatia for fiber and 

energy use. Austria is a significant buyer in Transdanubia due to the high price of electricity produced 

using renewable energy sources and the demand for raw materials from pelletizing facilities. 

Significant sources of wood chips are still available in the region covered by forests in the Northern 

Great Plain. The chips available in this area had previously moved towards Kazincbarcika (closed) 

and Vásárosnamény (closed). 

 

Currently, the most important domestic recipients of energy-utilized forest biomass products, such as 

wood chips and other firewood assortments, are chipboard factories, the population, power plants 

and heating plants. 

 

The particle board and fibreboard mills (Falco, KRONOSPAN-MOFA) purchase a total of about 1.1 

million tons of firewood, fiber wood and bulk goods annually. The use of cylindrical firewood is 

dominated by household consumption, which according to the CSO data accounts for 71% of the 

total use of firewood (approximately 2 million m3). Thermal power plants buy 22% of the firewood 

and the remaining 7% is exported. 

 

The small size of wood waste is fiber and chip wood, paper wood and firewood. Forestry extracts and 

classifies wood waste and then sells it according to market demand. The wood industry / wood fiber, 

fibreboard and pulp production / and the firewood market, and secondarily the energy sector 

(heating and power plant wood chips market) also compete for wood waste. 

 

 

The value chains selected by the national stakeholders are: 

 

Forest based biomass for bioenergy 
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According to the information registered in the National Forestry Database, in 2006, at the beginning 

of the National Forest Program cycle, one fifth or 19.9% of Hungary's territory was covered by forests. 

By the end of 2014, the country's forest cover reached 20.8 percent, which is 1,939,263 hectares. The 

country's total forest management area is 2,059,678 hectares, or 22.1 percent. Most of the forest area 

(89%) is occupied by deciduous species, with acacia (24%) and oak (21%) accounting for the largest 

share. 63 percent of the forests are indigenous, and 37 percent are non-native species or breeds. 

Due to the afforestation, the forest area of Hungary has increased further in the last ten years. 

Spontaneous afforestation of unused agricultural land also contributes to this. 

 

 

Figure 6: Distribution of primary residues potential from forests Kton d.m (S2Biom Base 2020 potential) 

In the forest sector stemwood, primary residues and secondary residues from forest industries are available. For 

bioenergy and bio-material potential assessment we particularly focus on availability of primary and secondary 

residues as stemwood conversion to energy is not the most resource efficient and therefore preferable use.   

Primary forestry production accounts for an additional 4.8 mio dry tonnes / year. Estimated sustainable potential 

can reach up to 6.3 mio dry tonnes/ year. 
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Value chains from biowastes 
 

The proportion of communal waste that is disposed in Hungary still close to 50%, and that of 

industrial waste is less than 50%.  On average in the European Union, the proportion of communal 

waste is deposited below 30%, with a decreasing trend. In order to comply with circular 

management and the waste hierarchy, the EU intends to reduce the amount of deposited waste, 

which has also been set as a goal in Hungary's long-term strategic ideas. 

 

Waste analysis carried out in several different settlements showed that in Hungary the proportion of 

paper in waste is 20-25%, that of plastics and composites 8-10%, that of textiles 3-5%, that of metals 

2-5%, while that of decomposing organic matter reaches 30-50%. It is not possible to separate a 

coarse fraction from the crude waste by sieving directly, which is a finished fuel product or a part of 

it, as the decomposing biomaterial content is> 20%. Biodegradable organic matter must be 

stabilized for both manageability and deposition. Aerobic biostabilization is best suited for this5.  

 

On July 1, 2020, the elimination of illegal landfills will begin. From then on, a waste management 

authority will also be set up, which will be responsible, among other things, for supervising the waste 

management sector. They radically transform the system of using plastic bottles, metal cans and 

bottles, allowing them to be replaced. 

 

The biodegradable fraction of municipal solid waste falls within the definition of biomass according 

to the EC Directive. The utilization of biomass with the help of waste incineration plants is therefore a 

waste recovery activity and the energy produced is renewable energy. (According to the 

International Energy Agency, 50% of the energy produced in an incinerator can be considered as 

renewable energy for both heat and electricity.) 

 

To deploy bioeconomy in Hungarian forestry the following actions must take place6: 

- creation of new energy facilities, 

- conversion-modernization-expansion of existing recovery facilities, 

- strengthening the regulatory-support side of recovery 

- rethinking KÁT-METÁR (mandatory energy transfer price), 

- support for "green / brown" electricity generation, 

- an increase in the landing levy, 

- social acceptance of waste as a renewable resource 

- the intention to provide central support, 

 

 

 
5 lib.unideb.hu 2FIJEMS%%% 2Farticle 2Fdownload% 2F4991% 2F4734 & USG = AOvVaw1-c2x2kkBnLLtnMZ687oHK 
6 https://www.eszk.org/attachments/l321/ea/szilard_hulladekok_eloadas_eszk.pdf 
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The value chains selected by the national stakeholders are: 

 

Communal waste for recycling plants 

Communal waste for electricity and heat 

 

 

Hungary has recently introduced major waste sector reforms. A state-owned company called the 

National Waste Management Coordination and Asset Management Company (NHKV - Nemzeti 

Hulladékgazdálkodási Koordináló és Vagyonkezelő Zrt.) has been coordinating and overseeing the 

delivery of waste services at local level since 2016. NHKV is responsible for distributing waste fees to 

the relevant operators and also for selling recyclable materials, supervising infrastructure spending 

and the use of EU funds. 

 

Municipal waste is the most important type of waste generated by the consumption of society with 

the consequent increase in the standard of living. One of the most important constituents of 

municipal waste is packaging waste, whose volume, weight and proportion are also constantly 

increasing. 

 

Figure 7 Distribution of total bio waste potential over country Kton d.m (S2Biom Base 2020 potential) 
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Understand the ecological boundaries of the bioeconomy 
 

Land use change 
Land use is related to raw material production. Emissions from land use change can be significant in 

some circumstances, however, the simple notion of land use change emissions is not sufficient reason 

to exclude biomass from the list of worthwhile technologies for climate change mitigation, 

bioeconomy and circular economy.  

The value chains selected for the Hungarian bioeconomy comprise mainly of residual and waste 

fractions so there is no risk expected from their mobilisation and future exploitation. 

 

Biodiversity   
Forest biomass: moderate risks can be anticipated. Loss of dead wood and stumps may negatively 

influence species diversity and soil fauna. Contrary to this, leaving them all on the ground may result 

in increased fertilisation (N and wood ash) and negative impacts on vegetation 

 

Agricultural biomass: High risks can be anticipated without sustainable practices, because of high  

Biodiversity loss when harvesting too many crop residues 

Absence of fertilisation with animal manure would reduce  microbiological activity 

 

Biowastes: Positive in regions where it avoids landfill 

 

Soil & Carbon stock  
Forest biomass: Increased risk of soil erosion; risk to lose soil organic carbon; risk to lose nutrients and 

risk of reduced soil fertility and soil structure when overharvesting forest residues 

There are debates that using the wood in panel boards, creates a carbon stock in comparison to 

combustion of the wood 

 

Agricultural biomass: Moderate risk to lose soil organic carbon when overharvesting crop residues; 

risk to loose nutrients when overharvesting  

Absence of fertilisation with animal manure would reduce soil organic matter and soil nutrients,  

Reduction of soil organic matter and soil nutrients 

 

Biowastes: Positive in regions where it avoids landfill;  

Digested organic waste is a source of soil improving material.  

 

Water 
Forest biomass: No effect on the quantity; If no removal leads to increased fertilisation the leaching 

on N to water may increase 

 

Agricultural biomass: Reduction of soil water retention capacity, increasing risk of water erosion 

Reduction of soil water retention capacity due to lower microbiological activity  

 

Biowastes: Lower risk of water pollution in regions where it avoids landfill 

 

Air pollution 
Forest and wood processing biomass: Burning wood increases CO2 emission. Utilizing wood 

processing industry residues as a fuel results greater air pollution, this represents increased risks.  
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Sustainability risks from the exploitation of biomass raw materials for bioeconomy in Hungary (red: 

high risk; yellow: moderate risk; green: no/ positive impact) 
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4. Value chains for the Hungarian bioeconomy 
 

The third provides facts tailored to each value chain in terms of current exploitation of raw materials, 

future actions that could steer innovative and resource efficient market uptake for biobased 

products, potential interventions and expected added value. This information has resulted from the 

consultation with national stakeholders within the duration of the project. This section includes 

information on the relevance to the UN Strategic Development Goals (SDGs), selected relevant 

projects and markets for the biobased products that will derive from each value chain. 

 

Agriculture 

Main aim of the selected value chains is to:  

• Support livestock and crop production; Involvement of rural citizens in rural development 

• Exploit high straw residue potential; Local food processing industries offer opportunities as the 

negative balance of food export and import is growing   

 

 

Forestry 

Main aim of the selected value chains is to:  

- Development of rural business activities by mobilising new value chains in the context of circular 

economy 

-New legislation divide State and non-state forests and makes access to funds from state easier (?) 

-Research and Innovation activities towards higher added value products from forest biomass and 

to increase the share of RES 

 

 

Wastes 

Main aim of the selected value chains is to:  

-Increase efficiency of waste recovery methods in municipalities 

 

 

 

 



 

 

19 

 

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087 

 

Straw for biobased products, heating and as a fuel & corn stover for biofuel 
 

Value chain SDGs Examples of relevant 

projects 

Straw for heating and as a fuel  

 

 
Corn stover for biofuel  

 

 

Current exploitation of biomass raw materials 

• There is a well-developed practice to utilise a considerable portion of the straw from harvested 

crops and use it in horticulture and livestock breeding. 

• Low-level of utilisation of agro residuals for biogas and electricity production. 

  

Future actions 

• Promotion the efficient, sustainable use of available natural resources respecting ecological 

burdens  

• Optimise the efficient use of straw 

• Displace fossil-based resources in the agri-food supply chain 

• Support for machinery and storage facilities for biomass harvesting 

• Support for sustainable farming (fertilization in the areas concerned). Development of grant 

applications 

 

Potential interventions 

• Extension of regulatory and funding instruments of the Ministry of agriculture and food for rural 

areas for the bioeconomy. 

• Further development of technologies for the conversion of straw to higher value products 

 

Expected added value 

• Securing the supply of raw materials for a sustainable circular bioeconomy and exploiting future-

oriented opportunities for creating added value and employment in rural areas. 

• Contribution to the reduction of greenhouse gasses and other pollution environmental, social, 

economic benefits 

 
Product Group Market size 

Agro-chemicals  

Fertilisers 

Sustainable Energy  
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Forest based value chains 
 

Value chain SDGs Examples of relevant 

projects 

Dendromass for electricity and heat 

 

  

 

Current exploitation of biomass raw materials 

• Dominating publicly owned pattern - large share of state ownership of the forest is a good 

prerequisite for sustainable management  

• A long tradition in forest management, uniform forest management system  

• Availability of 10-years local/regional forest plans, good planning of biomass flow balance,  

 

Future actions 

• Development of Regional action plans for utilisation of forest biomass 

• Establishment of regional/local biomass logistic centres 

• Promotion of efficient and effective biomass generation and bioeconomic value creation chain 

trough digital options in the areas of forestry 

• Wide campaign for replacement of old inefficient stoves with alternative efficient heating 

devices based on modern wooden biofuels and bio-heat 

• Developing suitable concepts for harvest, decentralised processing, logistics and warehousing, 

minimizing post-harvest losses, and ensuring that biomass quality is maintained during storage 

and processing. 

• Integration of R&D activities related to paper industry waste into Regional Innovation Centres for 

clean technologies in the field of circular bioeconomy 

 

Potential interventions 

• Forest Certification 

• Introduce innovation financing for food SMEs and industries 

• Regulation on forest raw materials for bioeconomy 

 

Expected added value 

• Increase sustainable utilisation of biomass  

• Reduction of air pollution, including PM10 and PM2,5 

• Decrease of energy poverty 

Product Group Market size Europe 

Cosmetics  

Paints & coatings 

Plant based-chemicals  

Sustainable Energy  
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Value chains based on biowastes 
 

Value chain SDGs Examples of relevant projects 

Communal waste for recycling plants 

 

  

Communal waste for electricity and heat 

 

Current exploitation of biomass raw materials 

More than a hundred companies in Hungary are engaged in the recycling of waste, and large 

investments have been made in Hungary. The share of separately collected waste in total quantity 

increased from 22% in 2011 to 23% in 2016, while the volume (846 thousand tons) increased by 9 

thousand tons. This is due to the collection method in a separate door to large-scale spread. 

 

Future actions 

• Acceleration of introduction of end of waste legislation to facilitate utilisation of some of 

biowastes 

• Stimulate the turning of bio-waste, residues, and discards into valuable resources 

 

Potential interventions 

• Incentives for the use of waste for biogas production (subsidies) and fostering the development 

of clean and renewable energy production. This could include penalties and rewards for energy 

production, depending on their environmental impact. 

• National wide recycling and waste separation campaign and implementation of this type of 

education in the schools. 

 

Expected added value 

• Increased use of urban/municipal waste, cleaner energy, reduced environmental impact, 

potential to improve revenue of all stakeholders 

• Efficient system of urban waste collection, improvements possible in higher share of energy 

utilisation (biogas) 

• New opportunities for eco-construction options in integration of renewable energy 

 

Product Group Market size Europe 

Cosmetics  

Paints & coatings 

Plant based-chemicals  

Fertilisers 

Sustainable Energy  



 

 

5. Implementation plan 
 

 
 

Txt 
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Actors and funding opportunities 
 

 

 
Action7 Actors involved Indicative cost Funding instruments 

Development of waste recycling, 

agricultural and forest biomass 

technology  (harvesting, logistic, 

processing) (T)  

 

2020-2025: 20 million € 

 

2025- 2030: 40 million € 

Territorial and Settlement 

Development Operational 

Programme (TOP)  

Competitive Central Hungarian 

Operational Programme 

(CCHOP) 

Regional logistics systems (T) 
 

2025- 2030: 20 milion € Next Generation EU 

Action Plan on financing 

sustainable growth 

Diverse, sustainable crop rotations 

include high-mass biomass crops, 

direct energy crops in 

rudimentary areas 

The afforestation program will 

continue 

(Env) 

 

2020-2025: 20 milion €  Action Plan on financing 

sustainable growth 

CAP 

Less tax on biofuels-less price 

Price premium for biomass-based 

energy (Econ) 

 2020-2030: 10 milion €  Auction-based green 

premium subsidy scheme 

State and civil initiatives, active 

local groups to raise awareness of 

environmental awareness and 

local biomass management 

opportunities (S) 

 2020-2030: 5 milion €  

 

Action Plan on financing 

sustainable growth 

 

Based on the regional priorities 

(smart specialisation), develop 

thematically oriented financial 

vehicles to invest in demonstration 

and flagship projects, such as 

biotech funds.  (P) 

 2020-2030: 1 milion €  

 

Action Plan on financing 

sustainable growth 

 

Stimulate EU and international co-

operation. Remove regulatory 

obstacles to share pilot facilities 

with other regions to scale up 

investments in bio-economy 

(example Smart Pilot)  (P) 

 2020-2030: 10 milion €  

 

Action Plan on financing 

sustainable growth 

 

 
7 T: Technology; Env: Environment; Econ: Economy; S: Society; P: Policy 



 

 

24 

 

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087 

 

6. Potential socio- economic impact of Hungarian 

Bioeconomy Action Plan 
 

JOBS 

Create 3,000 new jobs in agriculture, 

forestry and food processing industry 

LEVERAGE INVESTMENTS 

Leverage 100 million € private investments 

within ten years 

FOSTER COLLABORATIONS 

Cluster creation 

At least twenty new collaborations 

between raw material providers and 

industrial actors 

BOOST INNOVATION 

Eight new biobased value chains 

embedded in agriculture, food, and forest 

industries. 

 

Produce ten new patents and IP rights,  

Support the creation of ten spin-offs and 

start-ups. 
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7. Potential environmental impact of Hungarian Bioeconomy 

Action Plan 
 

 

Reduce emissions in food industry by 25% 

 

Reduce emissions in agriculture by 30% 

 

Contribute to the sustainable 

management of natural resources and 

foster efficient water use.  

 

Support a circular and sustainable 

bioeconomy in Europe. 

 

Biodiversity 

 

Local resources for products, energy and 

fuels 
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Summary 
 

Slovakia does not have a strategy for bioeconomy, however there are regulations, developmental 

goals and priorities that are encompassed in the national strategy. 

 

 The country is involved in the BIOEAST initiative, which represents the Central and Eastern Europe 

initiatives for knowledge-based agriculture, aquaculture and forestry. 

 

Key issues identified by stakeholders for the development of bioeconomy in Slovakia include: 

 

• Availability of local resources 

• Availability of working force 

• Availability of necessary of knowhow 

• Lack of government support 

• Lack of investments 

• Insufficient subsidies in the agriculture- direct farming  
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1. Introduction 
 

The aim of the report is to present a set of specific, attainable, relevant value chains and time-

based Action Plan for the development of bioeconomy in Slovakia. The work has capitalised 

on the findings of the work in CELEBIO 1 and is structured in four sections.  

 

The first presents the current state of bioeconomy, discusses the country’s comparative 

strengths and opportunities, and provides an overview of the existing policy regime per value 

chain stage (i.e. biomass production, conversion, distribution, end use).  

 

The second introduces the Bioeconomy Vision, the value chains selected by national 

stakeholders and outlines how they fit to the three main priorities2 from the 2018 Update of the 

European Bioeconomy Strategy3: 

• Strengthen and scale-up the bio-based sectors, unlock investments and markets 

• Deploy local bioeconomies rapidly across Slovakia 

• Understand the ecological boundaries of the bioeconomy 

 

The third provides facts tailored to each value chain in terms of current exploitation of biomass 

raw materials, future actions that could steer innovative and resource efficient market uptake 

for biobased products, potential interventions and expected added value. This information 

has resulted from the consultation with national stakeholders within the duration of the project. 

This section also includes information on the relevance to the UN Strategic Development Goals 

(SDGs), selected relevant projects and markets for the biobased products that will derive from 

each value chain. 

 

Finally, the fourth part provides an implementation plan, jointly developed with stakeholders, 

which includes time specific goals for reaching the Vision. 

 

 

 

  

 
1 Slovakia-Country-Report.pdf (celebio.eu) 
2 https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line_actions.pdf#view=fit&pagemode=none  
3 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018DC0673&from=EN  

https://celebio.eu/wp-content/uploads/2020/07/Slovakia-Country-Report.pdf
https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line_actions.pdf#view=fit&pagemode=none
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018DC0673&from=EN
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2. Bioeconomy in Slovakia 

Current state 
Bioeconomy in Slovakia had an annual turnover of thirteen billion Euros in 2017 which translates to 

77,000 Euros per person employed in the sector with the EU27 average figure being 127,000 Euros.  

Figure 1Jobs and wealth in the Slovakian bioeconomy in 2017 (source: datam.jrc.ec.europa.eu) 

The value added from the bioeconomy sector in the country was four billion Euros and in the same 

year there were 167,800 people employed. 

 

Figure 2 Employment and value added in the bioeconomy by sectors in Slovakia in 2017 (source: 

datam.jrc.ec.europa.eu)  

 

Agriculture remains the biggest sector in terms of employment (27.7% of the total number of people 

employed) with food, beverage, and tobacco as well as wood products and furniture following (25% 

and 19.4% respectively). In terms of value-added agriculture is first with 1.4 billion Euros and the 

aggregate category of forestry, wood products and furniture is second with approximately 1 billion 

Euros.  Food, beverage, and tobacco contribute with 0.85 billion Euros.  

 

Slovakia has not yet developed its own strategy for bioeconomy. The country is involved in the 

BIOEAST initiative, which represents the Central and Eastern Europe initiatives for knowledge-based 

agriculture, aquaculture and forestry. 



 

 

 

 

 

 

Strengths, opportunities and barriers 
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Policy mechanisms relevant to bioeconomy in Slovakia 
 

Slovakia does not have a strategy for the purpose of fostering bioeconomy, however there are 

regulations, developmental goals and priorities that are encompassed in the national strategy. 

 

Errore. L'origine riferimento non è stata trovata. the policy mechanisms that are currently operational 

in Slovakia. 
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 CAP: Slovakia Rural Development Programme  
Act No. 57/2013 Agricultural 

soil- cultivation of fast 

growing trees 

RES Act - Act No. 309/2009 Coll. on the Support of Renewable Energy Sources 
and High-efficiency Cogeneration 

 
Act No. 97/2013 Coll. on 

Land Associations  
Act 478/2002 Coll. on Air Protection Excise Act: Mineral Oil Taxation Act (No. 268/2017 Coll. 

amended Act No. 98/2004 on excise duties on mineral oil. 
Act No. 356/2019 Coll. on 

Nature and Land Protection   

Act 478/2002 Coll. on Air Protection  

Act No. 355/2019 Coll. on 
Forests (Amended the 
Forestry Act 326/2005) Biofuel Quota 
Act No. 113/2018 Coll. on Placing Timber on the Market; Decree No. 232/2006 on Timber Harvesting, Labelling of 
Harvested Timber and Documents of Origin of Timber. 

 
Act 79/2015 amended Waste Act: Act. No. 

223/2001 
Green Households Programme: Operational Programme 

Quality of the Environment. 
The Slovak Energy Efficiency and Renewable Energy Finance Facility (SlovSEFF III) 
 Decree on biofuel Sustainability Criteria and transport fuel GHG targets 

 
Feed-in Tariff: RES Act - Act No. 309/2009 Coll and 

Regulation No. 221/2013 amended in 2018 
National emissions target under the EU Effort Sharing Decision (406/2009/EC) Slovakia 

2014 Energy Policy (2035 and 2050 Horizon) 
The Environ Strategy 2030:  The Strategy of the Environmental Policy of the Slovak Republic until 2030 

 

 

 

Figure 3 Policy mechanisms relevant to bioeconomy in Slovakia (green: regulations; blue: financing; 

beige: information provision) 
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3. Vision and implementation plan 
 

The Vision for the Slovakian Bioeconomy is to: 

Become one of the main pillars of the national economy. 

Achieve a relative food self- sufficiency. 

Generate high added value within the whole value chain creation of the 

bioeconomy processes.  

Foster circular economy development. 

Increase revenue energy sources generation. 

Improve the environment and to mitigate of the climatic change. 

 

Consultations with experts in the field of bioeconomy have shown that the sector has significant 

development potential and its turnover can reach up to 2/3 of the turnover of the automotive 

industry in the course of a decade and can be compared to it in the future. 

 

At the same time, bioeconomy can include the opportunities of the European Commission's "Green 

deal" initiative, contribute to increasing food self-sufficiency in the Slovak Republic, develop the 

circular economy based on domestic production and biomass use, increase waste treatment 

options, create domestic jobs, valorise domestic resources and contribute to increasing Slovakia's 

Gross Domestic Product (GDP). 
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Strengthen and scale-up the bio-based sectors, unlock investments and 

markets  
 

This section focuses the Slovakian Action Plan on value chains selected by national stakeholders as 

promising ones that have significant potential for market uptake of domestic raw materials and are 

suitable to foster innovation for the existing industrial infrastructure. 

 

 

 

Figure 4 Biorefineries in Slovakia  

(source: https://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED_INDUSTRY/index.html ) 

 

Figure 4 Biorefineries in SlovakiaProvides and overview of the biorefineries in Slovakia. There are 

currently twenty-eight facilities operating in the country within the liquid biofuels, timber, chemicals, 

pulp and paper, starch and sugar and composites and fiber.  

 

Slovakia is a country with large rural areas where a part of the population has a relationship towards 

land and forest, and with a huge production potential in agricultural, forestry and water resources 

and a significant biobased economy and industry potential which could be used to develop 

sustainable and competitive production of food, feed, biomass and other biological raw materials. 

 

CELEBIO has also engaged with national stakeholders to understand their perspectives of the 

Slovakian bioeconomy and select value chains with strong potential to uptake indigenous raw 

materials, foster the development of innovative products and contribute to the development of 

Slovakian bioeconomy. 

https://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED_INDUSTRY/index.html
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Deploy local bioeconomies rapidly across Slovakia   

 
The value chains mentioned above and selected by national stakeholders fit well the regional 

distribution of biomass raw materials across Slovakian regions. 

 

Value chains from agriculture & food industry 
 

Agricultural production mainly comes from cereals: wheat (Danube and East Slovak lowlands), 

barley - mainly surroundings of Nitra and Trnava, rye and oats - production increases due to 

changes in eating habits of the population (rye bread, oat flakes), are grown in higher areas, corn - 

lowlands and basins of southern Slovakia. Further crops are sugar beet, rape and sunflower, 

potatoes, poppy and soy, hop and vegetable (cabbage, tomatoes, onions, peppers, carrots, 

parsley, and cucumbers). 

 

The value chains selected by the national stakeholders are: 

• Agriculture 

o Efficient agriculture 

▪ Soil care 

▪ Irrigation systems 

▪ Feed 

o Food processing 

▪ Food production 

▪ Crop production 

▪ Food industry and processing capacity development 

o Biofuel production 

▪ Production of biofuels from second generation agricultural residues 

▪ Use of agricultural biomass residues for agricultural purposes 

 

 

 

The main aim of the selected value chains is to:  

 

• Implementation of preventive measures for soil protection. 

• Renewal of irrigation systems as well as the growth of new irrigation equipment using innovative 

technologies. 

• Increasing domestic production of compound feeds. 

• Use the country's potential to ensure relative food self-sufficiency. 

• Development of a national strategy to achieve relative food self-sufficiency. 

• Increasing value added, land yields per hectare and employment in agricultural production. 

• Create an effective system of support for subsidies, including human resources, to ensure the 

gradual development of animal production. 

• Soil care. 

• Support for the production of bioethanol from non-food and / or feed residues of biomass. 
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Value chains from forestry 
 

At present, forests account for about 45% of Slovakia's area, which represents 2, 21 million 

hectares.9 51, 4% of the forests are owned by state or municipalities, and the rest is privately owned 

by landowner or churches. 

 

The value chains selected by the national stakeholders are: 

• Forestry 

o Effective forestry 

▪ Forestry systems: cultivation, protection & forest management 

▪ Ecological functionality of the forest 

▪ Forestry economics and policy Information systems and decision 

▪ Efficient logging technologies and mechanical processing  

o Wood processing 

▪ Wood processing, including cascade and recycling systems 

o Energy from wood biomass 

▪ Energy from wood biomass 

 

 
The main aim of the selected value chains is to:  

 

• Increasing the stability and vitality of forest stands. 

• Strengthening forest functions in relation to climate change mitigation. 

• Support and optimization of information and decision-making systems - development of forest 

management tools and increase of its efficiency 

• Optimization of logging in the required structure and quantity corresponding to the needs of the 

bioeconomy. 

• Creation of value chains. 

• Increased efficiency of energy production from wood biomass, gradual replacement of fossil 

resources 
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Value chains from wastes 
 

In Slovakia, almost 1.9 million tonnes of municipal waste are produced annually, which is about 350 

kilograms per capita. Yet the country is still lagging behind in the European Union's waste 

separation level. Slovakia is implementing novelisation of the Waste Act from January 2020 with a 

lot of changes for companies and municipalities as well. 

 

The value chains selected by the national stakeholders are: 

 

• Waste management 

o Wate treatment 

▪ Waste treatment 

▪ Reducing the number of landfills 

 

 
The main aim of the selected value chains is to foster:  

 

• Energy production from municipal waste. 

• Reducing the number of landfills 



 

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087 

 

Understand the ecological boundaries of the bioeconomy 
 

Land use change 
Land use is related to raw material production. Emissions from land use change can be significant in 

some circumstances, however, the simple notion of land use change emissions is not sufficient reason 

to exclude biomass from the list of worthwhile technologies for climate change mitigation, 

bioeconomy and circular economy.  

The value chains selected for the Slovakian bioeconomy comprise of residual and waste fractions so 

there is no risk expected from their mobilisation and future exploitation. 

 

Biodiversity   
Forest biomass: High risks can be anticipated. Loss of dead wood and stumps may negatively 

influence species diversity and soil fauna. Contrary to this, leaving them all on the ground may result 

in increased fertilisation (N and wood ash) and negative impacts on vegetation 

 

Agricultural biomass: medium risks can be anticipated without sustainable practices.  

Biodiversity loss when harvesting too many crop residues 

Absence of fertilisation with animal manure would reduce  microbiological activity 

 

Biowastes: Positive in regions where it avoids landfill 

 

Soil & Carbon stock  
Forest biomass: Increased risk of soil erosion; risk to lose soil organic carbon; risk to lose nutrients and 

risk of reduced soil fertility and soil structure when overharvesting forest residues 

There are debates that using the wood in panel boards, creates a carbon stock in comparison to 

combustion of the wood 

 

Agricultural biomass: Moderate risk to lose soil organic carbon when overharvesting crop residues; 

risk to lose nutrients when overharvesting  

Absence of fertilisation with animal manure would reduce soil organic matter and soil nutrients,  

Reduction of soil organic matter and soil nutrients 

 

Biowastes: Positive in regions where it avoids landfill.  

Digested organic waste is a source of soil improving material.  

 

Water 
Forest biomass: No effect on the quantity; If no removal leads to increased fertilisation the leaching 

on N to water may increase 

 

Agricultural biomass: Reduction of soil water retention capacity, increasing risk of water erosion 

Reduction of soil water retention capacity due to lower microbiological activity  

 

Biowastes: Lower risk of water pollution in regions where it avoids landfill 
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Sustainability risks from the exploitation of biomass raw materials for bioeconomy in Slovakia (red: 

high risk; yellow: moderate risk; green: no/ positive impact) 
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4. Value chains for the Slovakian bioeconomy 
 

This section provides facts tailored to each value chain in terms of current exploitation of raw 

materials, future actions that could steer innovative and resource efficient market uptake for 

biobased products, potential interventions and expected added value.  

 

This information has resulted from the consultation with national stakeholders within the duration of 

the project. This section includes information on the relevance to the UN Strategic Development 

Goals (SDGs), selected relevant projects and markets for the biobased products that will derive from 

each value chain. 
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Manure for biogas & organic fertilisers 
 

Value chain SDGs Examples of relevant 

projects 

Manure for biogas & organic 

fertilisers 

 

https://www.4p1000.org/ 

 

Current exploitation of biomass raw materials 

• Manure utilization is approximately 10% of the known potential.  

• The existing network of biogas plants (those of the order of 1 to 4 MW predominate) consists of 

oversized installations, causing excessive environmental loads (too little area for fertilization with 

digestate of biogas plants) 

 

Future actions 

Establishment of smaller biogas installations (range of 250 kW) on larger agricultural holdings, or in 

cooperation with other users (eg local communities) in collective investments 

 

Potential interventions 

Climate & Energy Fund: Subsidy schemes for biogas installations 

Standards for agricultural biomass 

Introduce premiums for manure 

Regulation on agricultural raw materials for biofuels and bioliquids 

 

Expected added value 

Reduced nitrates in the soil 

Sustainable energy  

Soil carbon sequestration 

 
Product Group Market size 

Agro-chemicals  

Fertilisers 

Sustainable Energy  
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Residues from agri- food industries 
 

Value chain SDGs Examples of relevant 

projects 

Dairy production (mainly sour whey) – > extraction / 

biotechnological processes -> food additives, enzymes / 

biorefinery -> platform chemicals -> biobased materials 

 

   

Residues from cereal processing to biobased materials 

(bioplastic, biocomposites) & biogas plants for energy 

 

Current exploitation of biomass raw materials 

Currently most of the agri-food residues end up as waste. 

 

Future actions 

• Processing of dairy production residues: extraction of individual fractions (e.g. lactose, proteins, 

bioactive peptides), or through biotechnological processes, related extraction of platform 

chemicals (eg alcohols, polysaccharides, organic acids, biosurfactants, biologically active 

components and enzymes) or as a raw material for microbial production biomass (e.g. meat 

substitute) 

• Specialised installation for management of side streams from meat productions, technologically 

advanced processing with relatively high added-value products; currently, the main challenge 

is more efficient and environmentally sustainable use of digestate from biogas plant. 

 

Potential interventions 

Standards for agricultural biomass 

Introduce innovation financing for food SMEs and industries 

Regulation on agricultural raw materials for bioeconomy 

 

Expected added value 

• Less wastes from food-processing, use of side streams and reduction of negative impact on the 

environment. Subsequently, improved revenues of all the involved stakeholders.  

• Untapped potentials in obtaining functional components and materials (bioactive components, 

fibrous materials) before energy use 

 

Product Group Market size 

Cosmetics  

Paints & coatings 

Plant based-chemicals  

Fertilisers 

Sustainable Energy  
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Forest based value chains 
 

Value chain SDGs Examples of relevant 

projects 

Forest residues biorefinery -> platform 

chemicals for biobased materials)  

 

  

 

Current exploitation of biomass raw materials 

• Increased logging (5-6 mill. m3 annually), largely on account of emergency logging due to 

damaged forest stands (climatic events, pests), emergency logging. 75% of coniferous wood 

(70% of timber harvested) sold as logs, other pulp&paper, plywood. 56% of deciduous wood used 

as firewood; From the point of view of the long-term perspective, this is a category that will gain 

in importance with changes in forest stands (growing share of beech). On the long-run (due to 

climate change), beech production will increase, bringing additional potential for biorefining 

processes and the subsequent production of new bio-based materials. 

• Low value-added of timber harvested in Slovakian forests; 

• Fragmented ownership structure, which makes it difficult to establish efficient supply chains; 76% 

of forests in Slovakia are privately owned, 314,000 owners, average size of forest holding is 2.9 

hectares. 

 

Future actions 

• Increased commercial use of roundwood within Slovakia, strengthening technologically more 

advanced alternatives to the energy use of lower quality wood assortments; optimization of 

logistics flows, primary processing at the local level and biorefining. 

 

Potential interventions 

• Forest Certification 

• Introduce innovation financing for food SMEs and industries 

• Regulation on agricultural raw materials for bioeconomy 

 

Expected added value 

• Bring lower quality wood to better use than energy use, i.e. bio-based processes (biorefinery) 
 

Product Group Market size Europe 

Cosmetics  

Paints & coatings 

Plant based-chemicals  

Sustainable Energy  
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Value chains based on biowastes 
 

Value chain SDGs Examples of relevant 

projects 
Biowastes to biogas installations for energy & composting 

 

  

 

 

Current exploitation of biomass raw materials 

High cost of disposal of sludge due to cross-border transport (no disposal capacity in Slovakia) 

 

Future actions 

• Awareness raising about waste sorting and collection.  

• Development of biogas plants that would utilize untapped waste streams. Communication with 

all relevant stakeholders on improving the legislative framework 

 

Potential interventions 

• Incentives for the use of waste for biogas production (subsidies) and fostering the development 

of clean and renewable energy production. This could include penalties and rewards for energy 

production, depending on their environmental impact. 

 

Expected added value 

• Increased use of urban/municipal waste, cleaner energy, reduced environmental impact, 

potential to improve revenue of all stakeholders 

• Efficient system of urban waste collection, improvements possible in higher share of energy 

utilisation (biogas) 

 

Product Group Market size 

Cosmetics  

Paints & coatings 

Plant based-chemicals  

Fertilisers 

Sustainable Energy  
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5. Implementation plan 
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Actors and funding opportunities 

 

 
Action4 Actors involved Indicative cost Funding instruments 

Pilot, demonstration actions at  

 small-scale, with technological 

pathways that can be flexible 

(modular) and adaptable for 

various domestic sources (T)  

 

2020-2025: 10 milion € 

 

2025- 2030: 20 milion € 

Eco-Fund: Loan, subsidy and 

tender for RES-E 

RES-H new building obligation 

Scale up and commercialisation 

of biobased pathways in the food 

and forest industries (T) 

 

2025- 2030: 50 milion € Next Generation EU 

Action Plan on financing 

sustainable growth 

Restoration of damaged forests, 

gradual replacement of forest 

stands with more resistant species 

(Env) 

 

2020-2025: 10 milion €  Action Plan on financing 

sustainable growth 

CAP 

Increasing private financial lever 

for supporting investments   

in biobased technologies, in 

particular seed investments  

and venture capital (Econ) 

 2020-2030: 50 milion € 
private funds 

 

Next Generation EU 

 

Informed citizens that are aware 

of the need to reduce 

dependence on fossil fuels and 

favors bio-based alternatives (S) 

 2020-2030: 5 milion €  

 

Action Plan on financing 

sustainable growth 

 

Dedicated bioeconomy strategy; 

Strong emphasis on cascading 

biomass use; support for  

multi-sectoral group investments, 

aimed toeards adding value to 

biomass (P) 

 2020-2030: 1 milion €  

 

Action Plan on financing 

sustainable growth 

 

Encouraging development of  

bioeconomy clusters (P) 

 

 2020-2030: 10 milion €  

 

Action Plan on financing 

sustainable growth 

 

 
4 T: Technology; Env: Environment; Econ: Economy; S: Society; P: Policy 
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6. Potential socio- economic impact of Slovakian 

Bioeconomy Action Plan 
 

JOBS 

Create 1,000thousands  new jobs in 

agriculture, forestry and food processing 

industry 

LEVERAGE INVESTMENTS 

Leverage 50 million € private investments 

within ten years 

FOSTER COLLABORATIONS 

Cluster creation 

At least ten new collaborations between 

raw material providers and industrial actors 

BOOST INNOVATION 

Eight new biobased value chains 

embedded in agriculture, food, and forest 

industries. 

 

Produce ten new patents and IP rights,  

Support the creation of ten spin-offs and 

start-ups. 
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7. Potential environmental impact of Slovakian 

Bioeconomy Action Plan 
 

 

Reduce emissions in food industry by 25% 

 

Reduce emissions in agriculture by 30% 

 

Contribute to the sustainable 

management of natural resources and 

foster efficient water use.  

 

Support a circular and sustainable 

bioeconomy in Europe. 

 

Biodiversity 

 

Local resources for products, energy and 

fuels 
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Summary 
 

 

Slovenia has an excellent resource base and can use bioeconomy as an opportunity to optimise 

productivity and potential from existing natural resource assets. This will offer significant prospects for 

improved circularity, optimal use of resources and meeting the needs of modern society in terms of 

health and well-being, the environment, food, energy, materials, and chemicals.  

 

The Slovenian chemical industry is particularly inclined towards biobased economy. The spectrum of bio-

based products is quite broad, covering polymers for textile industry, various coatings, resins, wood-

derived chemicals, plant extracts, biological drugs etc. One of the most vital issues impeding extension 

of bio-based industry is lack of commercial bio-refineries in Slovenia.  

 

A few regional bio-based initiatives are already in place, among whom SRIP Circular Economy is in the 

lead, while CEL.CYCLE is the largest research, development and innovation project; beside CELEBio also 

Bridge2Bio is performing the mapping of bioeconomy, the latter is also linked to the BIOEAST etc. 

However, there are no international flagship bio-based projects at present or even domestic at high TRLs. 

 

Slovenia does not have a strategy for the purpose of fostering bioeconomy, however there are 

regulations, developmental goals and priorities that are encompassed in the nation strategy called the 

Slovenian Smart Specialization Strategy (S4). 

 

The Vision for the Slovenian Bioeconomy developed with national stakeholders in CELEBO aims to: 

 

• Boost productivity and value added in lagging bioeconomy sectors 

• Consolidate economic and environmental performance of conventional biomass manufacturing 

sectors (food & drinks, wood processing, pulp & paper) by technological advancing and by closing 

local biomass flows and cascading use of biomass. 

• Capitalise R&D excellence in technological innovations ready to deploy by biobased industries in 

Slovenia, in particular for more efficient biomass uses and low- bulk & high-value applications. 

• Establish a modular network of biorefinery capacities to increasing the level of industrial symbiosis 

between conventional and novel bioeconomy sectors. 
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1. Introduction 
 

The aim of the report is to present a set of specific, attainable, relevant biobased value chains and time-based 

Action Plan for the development of bioeconomy in Slovenia. The work has capitalised on the findings of the 

work in CELEBIO 1 and is structured in four sections.  

 

The first presents the current state of bioeconomy, discusses the country’s comparative strengths and 

opportunities, and provides an overview of the existing policy regime per value chain stage (i.e. biomass 

production, conversion, distribution, end use).  

 

The second introduces the Bioeconomy Vision, the value chains selected by national stakeholders and outlines 

how they fit to the three main priorities2 from the 2018 Update of the European Bioeconomy Strategy3: 

Strengthen and scale-up the bio-based sectors, unlock investments and markets. 

Deploy local bioeconomies rapidly across Slovenia. 

Understand the ecological boundaries of the bioeconomy. 

 

The third provides facts tailored to each value chain in terms of current exploitation of biomass raw materials, 

future actions that could steer innovative and resource efficient market uptake for biobased products, 

potential interventions and expected added value. This information has resulted from the consultation with 

national stakeholders within the duration of the project. This section also includes information on the relevance 

to the UN Strategic Development Goals (SDGs), selected relevant projects and markets for the biobased 

products that will derive from each value chain. 

 

Finally, the fourth part provides an implementation plan, jointly developed with stakeholders, which includes 

time specific goals for reaching the Vision. 

 

 

 

  

 
1 Slovenia-Country-Report.pdf (celebio.eu) 
2 

https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line_actions.pdf#view=fit&pagemode=

none  
3 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018DC0673&from=EN  

https://celebio.eu/wp-content/uploads/2020/07/Slovenia-Country-Report.pdf
https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line_actions.pdf#view=fit&pagemode=none
https://ec.europa.eu/research/bioeconomy/pdf/bioeconomy_line_actions.pdf#view=fit&pagemode=none
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018DC0673&from=EN
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2. Bioeconomy in Slovenia 

Current state 
Bioeconomy in Slovenia had an annual turnover of seven billion Euros in 2017 which translates to 67,000 Euros per 

person employed in the sector with the EU27 average figure being 127,000 Euros.  

Figure 1Jobs and wealth in the Slovenian bioeconomy in 2017 (source: datam.jrc.ec.europa.eu) 

The value added from the bioeconomy sector in the country was 2 billion Euros and in the same year there were 

113,700 people employed. 

Figure 2 Employment and value added in the bioeconomy by sectors in Slovenia in 2017 (source: 

datam.jrc.ec.europa.eu)  

 

Agriculture remains the biggest sector in terms of employment (59% of the total number of people employed) with 

food, beverage, and tobacco as well as wood products and furniture following with much smaller shares (15.4% and 

10.7% respectively). In terms of value added the aggregate category of forestry, wood products and furniture is first 

with 0,65 billion Euros (32% of total value added- TVA) food, beverage, and tobacco contribute follow with 0.54 billion 

Euros (27% of TVA), agriculture is third with 0.47 billion Euros (23.6% of TVA) and biobased chemicals, pharmaceuticals 

follow with 0.44 billion Euros (21.7% of TVA). 

 

Based on JRC biomass balances (https://datam.jrc.ec.europa.eu/datam/mashup/BIOMASS_FLOWS/index.html ) the 

main biomass supply (quantities below are all expressed in million tons of dry matter) is primary wood biomass (2.65), 

crops (2.33) and grazed biomass (0.682). The production of biomaterials and bioenergy is not as prevalent in Slovenia 

as food production. Wood biomass is the main export and greatest supply in Slovenia. Biofuels are not produced from 

crop residuals.  Almost half of the wood produced is exported as roundwood (1.17) and the other half is converted to 

heat and power bioenergy (1.32), solid wood products (0.939) and wood pulp (0.33).  

https://datam.jrc.ec.europa.eu/datam/mashup/BIOMASS_FLOWS/index.html
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Policy mechanisms relevant to bioeconomy in Slovenia 
 

Slovenia does not have a strategy for the purpose of fostering bioeconomy, however there are regulations, 

developmental goals and priorities that are encompassed in the nation strategy called the Slovenian Smart 

Specialization Strategy (S4). It directs the use of funds in the context of Operational Programme for the execution of 

the European cohesion policy for the 2014-2020 period. The S4 also applies to other funds and instruments of the 

developmental policy. An important document is “Transition signpost towards a green economy (2018)”4 (Slo. “Kažipoti 

prehoda v zeleno gospodarstvo (2018)”), which is more recent and up to date. It deals with bioeconomy as an integral 

part of the circular economy; another noteworthy program is the Rural Development Program.  

 

There are several other frameworks that serve as a general support for bioeconomy in Slovenia, and they include both 

funding from the EU, as well as from the Ministries5. 

 

Errore. L'origine riferimento non è stata trovata. the policy mechanisms that are currently operational in Slovenia. 

 

 

 
 

Figure 3 Policy mechanisms relevant to bioeconomy in Slovenia (green: regulations; blue: financing; beige: 

information provision) 

 
4 Lovec M, Juvancic L, Mesl M. Družbeni kontekst prehoda v biogospodarstvo / Social context of the transition 

into bioeconomy. BRIDGE2BIO. 
5 Brkanovic S. Case Study Report [Slovenia]. Mapping the EU Member States’ / regions’ Research and Innovation 

plans & Strategies for Smart Specialisation (RIS3) on Bioeconomy. 
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3. Vision and implementation plan 
 

 

The aim of the Vision for the Slovenian Bioeconomy is to: 

 

Boost productivity and value added in lagging bioeconomy sectors (in particular 

agricultural production) 

Consolidate economic and environmental performance of conventional biomass 

manufacturing sectors (food & drinks, wood processing, pulp & paper) by technological 

advancing and by closing local biomass flows and cascading use of biomass. 

Capitalise R&D excellence in technological innovations ready to deploy by biobased 

industries in Slovenia, in particular for more efficient biomass uses and low- bulk & high-

value applications. 

Establish a modular network of biorefinery capacities to increasing the level of industrial 

symbiosis between conventional and novel bioeconomy sectors. 
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Strengthen and scale-up the bio-based sectors, unlock investments and 

markets  
 

This section focuses the Slovenian Action Plan on value chains selected by national stakeholders as promising ones 

that have significant potential for market uptake of domestic raw materials and are suitable to foster innovation for 

the existing industrial infrastructure. 

Figure 4 Biobased industry plants  in Slovenia  

(source: https://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED_INDUSTRY/index.html ) 

Figure 4 Biobased industry plants  in SloveniaProvides and overview of the biobased industry plants in Slovenia. There 

are currently eleven facilities operating in the country within the pulp and paper, timber, chemicals, composites and 

fiber. In addition to other industrial sectors, domestic chemical industry is particularly inclined towards going biobased. 

Spectrum of bio-based product is quite broad, covering polymers for textile industry, various coatings, resins, wood-

derived chemicals, plant extracts, biological drugs etc. One of the most vital issues impeding extension of bio-based 

industry is lack of commercial bio-refineries in Slovenia.  

 

A few regional bio-based initiatives are already in place, among whom SRIP Circular Economy is in the lead, while 

CEL.CYCLE is the largest research, development, and innovation project. Similarly to CELEBio project, the nationally 

funded project Bridge2Bio provides the quantitative evidence on various biomass potentials, motivates stakeholders 

to better exploit the bioeconomy potentials, and develops recommendations to decision-makers (policy, industry 

associations). This effort is integrated with macro-regional activities, most notably the BIOEAST initiative and its 

BIOEASTsUP CSA project. However, there are few international flagship bio-based projects (InnoRenew CoE, 

https://innorenew.eu/sl/) at present or even domestic at high TRLs. According to future biomass valorisation the bio-

refining is much of an interest. A Slovenian (additional) „Valley of death“ is due to lacking basic/commodity chemicals.  

 

Work in CELEBIO has suggested that a large-scale biomass bio-refinery may not be optimal for Slovenia.  Better fit seems 

to be achieved by local (hence smaller) bio-refinery concept. There is an ongoing initiative led by NIC and PPI, 

promoting a network of local (modular, potentially mobile) biorefinery operations, capable of processing diverse and 

https://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED_INDUSTRY/index.html
https://innorenew.eu/sl/
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mixed residual (lignocellulosic) biomass as a feedstock for locally-sourced materials' production. The technological 

platform has been developed and is ready for installation at demo-scale. 

 

CELEBIO has also engaged with national stakeholders to understand their perspectives of the Slovenian bioeconomy 

and select value chains with strong potential to uptake indigenous raw materials, foster the development of innovative 

products and contribute to the development of Slovenian bioeconomy. 

 

Deploy local bioeconomies rapidly across Slovenia  
 

The value chains mentioned above and selected by national stakeholders fit well the regional distribution of biomass 

raw materials across Slovenian regions. 

 

Value chains from agriculture & food industry 
Agricultural production in Slovenia is determined by natural conditions for agricultural production. Grassland is by far 

the prevailing land use with 58%, followed by arable area (36%) and perennial crops (6%). For this reason, ruminant-

based livestock production prevails in agricultural production (predominantly cattle breeding – dairy, beef). Another 

livestock sector with significant output and solid organisation is poultry. As for the plant production, the most widely 

cultivated crops are maize (fodder) and cereals while leguminoses (soya) and oil crops (sunflower, rape and turnip 

rape seeds) are cultivated in a smaller area. The predominant permanent crops are fruit crops, grapes, and olives.  

 

Southern Slovenia is the region with the highest concentration of forest biomass (almost 8 million tonnes per year), 

central Slovenia, Savinja and Gorizia (with almost 7 million tonnes per year) and Drava and Upper Carniola and Goritzia 

following with quantities ranging around 6 million tonnes per year. 

 

 

Figure 5 Biomass potential from agriculture and food industry in Kton d.m. (S2Biom Base 2020 potential) 
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Slovenia had over seven hundred (733) registered food processing enterprises in 2017, and this number has been 

growing for at least the last five years. The most common types of such enterprises are in the field of Manufacture of 

bread, manufacture of fresh pastry goods and cakes (322/733), followed by production of meat and poultry meat 

products (53/733), processing and preserving of meat (42/733) and manufacture of beer (32/733). The biggest 

employer is Perutnina Ptuj d.d. (poultry production), the enterprise with the highest net sales revenue in Slovenia and 

in foreign markets is Droga Kolinska d.d.(food-processing) and the enterprise with the highest total added value is 

Pivovarna Laško d.o.o. (brewery). 

Residues from food and fruit processing represent an excellent opportunity to improve cost efficiency of agro-food 

processing companies. While food processing industry is generally well-adapted and able to keep up the pace with 

the technological development, the strongest potentials for valorisation of biomass side-strams are in the largest and 

most consolidated sectors, ie. the brewing industry, dairy industry and manufacture of grain mill products. 

 

The value chains selected by the national stakeholders are: 

• manure (550,000 t d.m. annually) -> biogas installations -> energy   -> organic fertilisers 

• residues from cereal processing (e.g. beer pomace, residues in the processing of cereals) -> extraction / 

biotechnological processes -> enzymes, bioactive compounds -> food & feed additives, ; biorefinery (bioactive 

compounds, platform chemicals) -> biobased materials (bioplastic, bio-composites) -> biogas plants -> energy 

• residues from dairy production (mainly sour whey) -> extraction / biotechnological processes -> food additives, 

enzymes / biorefinery -> platform chemicals -> biobased materials 

• slaughter residues, residues from meat processing -> thermal processing -> processed fats (oleochemical industry, 

cosmetics) / proteins (animal feed) -> biogas installations -> energy -> organic fertilisers 
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Value chains from forestry 
 

Southern Slovenia is the region with the highest concentration of forest biomass (almost 1.2 million tonnes per year), 

Savinja (with almost 0.8 million tonnes per year) and Drava, central Slovenia, Upper Carniola and Goritzia following 

with quantities ranging around 600,000 ktonnes per year. 

 

 
 

Figure 6: Biomass potential from forests and forest industry in Kton d.m. (S2Biom Base 2020 potential) 

With regard to the fact that 58% of the country area is covered with forests and that the annual felling reaches up to 

6 million m3 (70% of which is attributed to conifers), wood biomass represents by far the most perspective biomass 

stream. In national economy terms, the current use of wood biomass is unfavourable. 75% of conifers  

Is exported as logs, logs, pulpwood and boards account for a further 20%. More than half of deciduous wood (56%) is 

currently used for firewood, the rest is evenly divided between cellulose wood and boards and logs. The most important 

exporting countries are Italy and Austria18. Only a small fragment is exported as added-value products such as 

chemicals, pulpwood, fibreboard, and particleboard. The sector offers great opportunities for bioeconomy in the field 

of replacing products of the fossil fuel industry with bio-based products mainly through the development of chemical 

digestion of lignocellulosic biomass. With the introduction of modern chemical wood processing, changes in the 

market are also expected, in terms of resource efficient and innovative consumption of low-quality wood and wood 

residues, as well as investments in bio-refineries.  

 

The value chains selected by the national stakeholders are: 

• Logging residues (tree bark, tree knots) -> extractives (eg. tannins, polyphenols) -> green chemistry, food additives 

• Wood processing residues (industrial processing eg. plywood / pulp & paper industry / biorefinery -> platform 

chemicals for biobased materials) 

 



 

 
   13 

 

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087 

 

Value chains from wastes 
 

Slovenia is among the countries with the highest percentage of separately collected waste and management of 

recycling. In 2016, 386 facilities for waste recycling, 180 facilities for backfilling and 10 facilities for waste energy recovery 

operated in Slovenia. Waste was disposed of in three incineration plants and landfilled at 17 (legal) landfill sites. 

 

The highest potential of biowaste source was assigned to Osrednjeslovenska region. Since Ljubljana is located in that 

region, the estimates seem to be logic, because of the high population density in this area a lot of waste is generated. 

Distribution of biowaste potential across the country is also presented on figure 8 

 

 
 

Figure 7 Biomass potential from biowastes in Kton d.m. (S2Biom Base 2020 potential) 

 

The value chains selected by the national stakeholders are: 

 

• urban waste -> biogas installations -> energy -> composting 

• food waste -> minimizing food waste ->  the inclusion of usable discarded food for human consumption -> use of 

discarded food for animal consumption -> use of discarded non-food related food / biogas plant as probably the 

most rational alternative 
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Understand the ecological boundaries of the bioeconomy 
 

Land use change 
Land use is related to raw material production. Emissions from land use change can be significant in some 

circumstances, however, the simple notion of land use change emissions is not sufficient reason to exclude biomass 

from the list of worthwhile technologies for climate change mitigation, bioeconomy and circular economy.  

The value chains selected for the Slovenian bioeconomy comprise of residual and waste fractions so there is no risk 

expected from their mobilisation and future exploitation. 

 

Biodiversity   
Forest biomass: High risks can be anticipated. Loss of dead wood and stumps may negatively influence species diversity 

and soil fauna. Contrary to this, leaving them all on the ground may result in increased fertilisation (N and wood ash) 

and negative impacts on vegetation 

 

Agricultural biomass: medium risks can be anticipated without sustainable practices.  

Biodiversity loss when harvesting too many crop residues 

Absence of fertilisation with animal manure would reduce  microbiological activity 

 

Biowastes: Positive in regions where it avoids landfill 

 

Soil & Carbon stock  
Forest biomass: Increased risk of soil erosion; risk to loose soil organic carbon; risk to loose nutrients and risk of reduced 

soil fertility and soil structure when overharvesting forest residues 

There are debates that using the wood in panel boards, creates a carbon stock in comparison to combustion of the 

wood 

 

Agricultural biomass: Moderate risk to loose soil organic carbon when overharvesting crop residues; risk to loose 

nutrients when overharvesting  

Absence of fertilisation with animal manure would reduce soil organic matter and soil nutrients,  

Reduction of soil organic matter and soil nutrients 

 

Biowastes: Positive in regions where it avoids landfill;  

Digested organic waste is a source of soil improving material.  

 

Water 
Forest biomass: No effect on the quantity; If no removal leads to increased fertilisation the leaching on N to water may 

increase 

 

Agricultural biomass: Reduction of soil water retention capacity, increasing risk of water erosion 

Reduction of soil water retention capacity due to lower microbiological activity  

 

Biowastes: Lower risk of water pollution in regions where it avoids landfill 
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4. Value chains for the Slovenian bioeconomy 
The third provides facts tailored to each value chain in terms of current exploitation of raw materials, future actions 

that could steer innovative and resource efficient market uptake for biobased products, potential interventions and 

expected added value. This information has resulted from the consultation with national stakeholders within the 

duration of the project. This section includes information on the relevance to the UN Strategic Development Goals 

(SDGs), selected relevant projects and markets for the biobased products that will derive from each value chain. 

 

Agriculture 

Main aim of the selected value chains is to:  

• Support livestock and crop production; Involvement of rural citizens in rural development 

• Exploit high residue potential; Local food processing industries offer opportunities as the negative balance of food 

export and import is growing   

 

 

Forestry 

Main aim of the selected value chains is to:  

• Development of rural business activities by mobilising new value chains in the context of circular economy 

• -New legislation divide State and non-state forests and makes access to funds from state easier (?) 

• -Research and Innovation activities towards higher added value products from forest biomass and to increase the 

share of RES 

 

 

Wastes 

Main actions (based on Opportunities):  

• -Increasing efficiency of metal processing and of electricity generation from waste could increase overall resource 

efficiency 
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Manure for biogas & organic fertilisers 
 

Value chain SDGs Examples of relevant projects 

Manure for biogas & organic fertilisers 

 https://www.4p1000.org/ 

 

 

Current exploitation of biomass raw materials 

• Manure utilization is approximately 10% of the known potential.  

• The existing network of biogas plants (those of the order of 1 to 4 MW predominate) consists of oversized 

installations, causing excessive environmental loads (too little area for fertilization with digestate of biogas plants) 

 

Future actions 

Establishment of smaller biogas installations (range of 250 kW) on larger agricultural holdings, or in cooperation with 

other users (eg local communities) in collective investments 

 

Potential interventions 

Climate & Energy Fund: Subsidy schemes for biogas installations 

Standards for agricultural biomass 

Introduce premiums for manure 

Regulation on agricultural raw materials for biofuels and bioliquids 

 

Expected added value 

Reduced nitrates in the soil. 

Sustainable energy  

Soil carbon sequestration 

 

Product Group Market size  

Agro-chemicals 

 

Fertilisers 

Sustainable Energy 
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Residues from agri- food industries 
 

Value chain SDGs Examples of relevant projects 

dairy production (mainly sour whey) – > extraction / 

biotechnological processes -> food additives, enzymes / 

biorefinery -> platform chemicals -> biobased materials 

 
   

slaughter residues, residues from meat processing -> thermal 

processing -> processed fats (oleochemical industry, 

cosmetics) / proteins (animal feed) -> biogas insallations -> 

energy -> organic fertilisers  

residues from cereal processing (eg. beer pomace, residues 

in the processing of cereals) -> extraction / biotechnological 

processes -> enzymes, bioactive compounds -> food&feed 

additives, ; biorefinery (bioactive compounds, platform 

chemicals) -> biobased materials (bioplastic, biocomposites) 

-> biogas plants -> energy 

 

Current exploitation of biomass raw materials 

Currently most of the dairy residues end up as waste, putting strong pressure on the water treatment facilities 

Future actions 

• Processing of dairy production residues: extraction of individual fractions (eg lactose, proteins, bioactive peptides), 

or through biotechnological processes, related extraction of platform chemicals (eg alcohols, polysaccharides, 

organic acids, biosurfactants, biologically active components and enzymes) or as a raw material for microbial 

production biomass (eg meat substitute) 

• Specialised installation for management of side streams from meat productions, technologically advanced 

processing with relatively high added-value products; currently, the main challenge is more efficient and 

environmentally sustainable use of digestate from biogas plant. 

Potential interventions 

Standards for agricultural biomass 

Introduce innovation financing for food SMEs and industries 

Regulation on agricultural raw materials for bioeconomy 

Expected added value 

• Less wastes from food-processing, use of side streams and reduction of negative impact on the environment. 

Subsequently, improved revenues of all the involved stakeholders.  

• Untapped potentials in obtaining functional components and materials (bioactive components, fibrous materials) 

before energy use 

 

Product Group Market size 

Cosmetics 

 
Paints & coatings 

Plant based-chemicals 

 

Fertilisers 

Sustainable Energy 
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Forest based value chains 
 

Value chain SDGs Examples of relevant projects 

Lower quality wood assortments (industrial processing 

eg. plywood / pulp & paper industry / biorefinery -> 

platform chemicals for biobased materials)  

   

Quality wood assortments (furniture production / 

construction -> wood composites / biorefinery use of 

side streams -> platform chemicals for biobased 

materials -> energy ) 

 

 

 

Current exploitation of biomass raw materials 

• Increased logging (5-6 mill. m3 annually), largely on account of emergency logging due to damaged forest stands 

(climatic events, pests), emergency logging. 75% of coniferous wood (70% of timber harvested) sold as logs, other 

pulp&paper, plywood. 56% of deciduous wood used as firewood; From the point of view of the long-term 

perspective, this is a category that will gain in importance with changes in forest stands (growing share of beech). 

On the long-run (due to climate change), beech production will increase, bringing additional potential for 

biorefining processes and the subsequent production of new bio-based materials. 

• Low value-added of timber harvested in Slovenian forests; 

• Fragmented ownership structure, which makes it difficult to establish efficient supply chains; 76% of forests in 

Slovenia are privately owned, 314,000 owners, average size of forest holding is 2.9 hectares. 

 

Future actions 

• Increased commercial use of roundwood within Slovenia, strengthening technologically more advanced 

alternatives to the energy use of lower quality wood assortments; optimization of logistics flows, primary processing 

at the local level and biorefining. 

 

Potential interventions 

• Forest Certification 

• Introduce innovation financing for food SMEs and industries 

• Regulation on agricultural raw materials for bioeconomy 

 

Expected added value 

• Bring lower quality wood to better use than energy use, i.e. bio-based processes (biorefinery) 

 

Product Group Market size 

Cosmetics 

 
Paints & coatings 

Plant based-chemicals 

 

Sustainable Energy 
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Value chains based on biowastes 
 

Value chain SDGs Examples of relevant projects 

residues in the paper industry (primary sludge, in particular) -

> biofuels / fertilisers (in case of primary sludge with high 

carbohydrate contents) / construction materials (in case of 

primary sludge with     prevailing inorganic fraction) 

urban waste -> biogas installations -> energy -> composting 

 

  

food waste -> minimizing food waste ->  the inclusion of usable 

discarded food for human consumption -> use of discarded 

food for animal consumption -> use of discarded non-food 

related food / biogas plant as probably the most rational 

alternative 

 

 

Current exploitation of biomass raw materials 

High cost of disposal of sludge due to cross-border transport (no disposal capacity in Slovenia) 

 

Future actions 

• Awareness raising about waste sorting and collection.  

• Development of biogas plants that would utilize untapped waste streams. Communication with all relevant 

stakeholders on improving the legislative framework 

 

Potential interventions 

• Incentives for the use of waste for biogas production (subsidies) and fostering the development of clean and 

renewable energy production. This could include penalties and rewards for energy production, depending on 

their environmental impact. 

 

Expected added value 

• Increased use of urban/municipal waste, cleaner energy, reduced environmental impact, potential to improve 

revenue of all stakeholders 

• Efficient system of urban waste collection, improvements possible in higher share of energy utilisation (biogas) 

 

Product Group Market size 

Cosmetics 

 
Paints & coatings 

Plant based-chemicals 

 
Fertilisers 

Sustainable Energy 
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5. Implementation plan 
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Actors and funding opportunities 

 

 

Action6 Actors involved Indicative cost Funding instruments 

Pilot, demonstration actions at  

 small-scale, with technological 

pathways that can be flexible 

(modular) and adaptable for 

various domestic sources (T)  

 

2020-2025: 10 milion € 

 

2025- 2030: 20 milion € 

Eco-Fund: Loan, subsidy and 

tender for RES-E 

RES-H new building obligation 

Scale up and commercialisation 

of biobased pathways in the food 

and forest industries (T) 

 

2025- 2030: 50 milion € Next Generation EU 

Action Plan on financing 

sustainable growth 

Restoration of damaged forests, 

gradual replacement of forest 

stands with more resistant species 

(Env) 

 

2020-2025: 10 milion €  Action Plan on financing 

sustainable growth 

CAP 

Increasing private financial lever 

for supporting investments   

in biobased technologies, in 

particular seed investments  

and venture capital (Econ) 

 2020-2030: 50 milion € 

private funds 

 

 

Informed citizens that are aware 

of the need to reduce 

dependence on fossil fuels and 

favors bio-based alternatives (S) 

 2020-2030: 5 milion €  

 

Action Plan on financing 

sustainable growth 

 

Dedicated bioeconomy strategy; 

Strong emphasis on cascading 

biomass use; support for  

multi-sectoral group investments, 

aimed toeards adding value to 

biomass (P) 

 2020-2030: 1 milion €  

 

Action Plan on financing 

sustainable growth 

 

Encouraging development of  

bioeconomy clusters (P) 

 

 2020-2030: 10 milion €  

 

Action Plan on financing 

sustainable growth 

 

 
6 T: Technology; Env: Environment; Econ: Economy; S: Society; P: Policy 



 

 
   22 

 

This project received funding from the BBI JU under the EU Horizon 2020 research and innovation programme under grant agreement No.838087 

 

6. Potential socio- economic impact of Slovenian 

Bioeconomy Action Plan 
 

JOBS 

Create 1,000 new jobs in agriculture, forestry 

and food processing industry 

LEVERAGE INVESTMENTS 

Leverage 50 million € private investments within 

ten years 

FOSTER COLLABORATIONS 

Cluster creation 

At least ten new collaborations between raw 

material providers and industrial actors 

BOOST INNOVATION 

Eight new biobased value chains embedded in 

agriculture, food, and forest industries. 

 

Produce ten new patents and IP rights,  

Support the creation of ten spin-offs and start-

ups. 
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7. Potential environmental impact of Slovenian Bioeconomy 

Action Plan 
 

 

Reduce emissions in food industry by 25% 

 

Reduce emissions in agriculture by 30% 

 

Contribute to the sustainable management of 

natural resources and foster efficient water use.  

 

Support a circular and sustainable bioeconomy 

in Europe. 

 

Biodiversity 

 

Local resources for products, energy and fuels 

 

 


