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The main goal of this document, the so-called concept paper, is to propose the framework for 

a national bioeconomy strategy and action plan development, aiming to generate a deeper 

discussion on the necessi-ty of paradigm shift in the economic thinking regarding the valorisa-

tion of biomass as a renewable natural resource. The past decade’s climate change related 

consequences show that without carefully planning the use of available bioresources in the 

circular and sustainable bioeconomy, the country’s viable future will be threatened. Therefore, 

inter-sectorial approaches concerning production and processing of bioresources and 

strengthening strategic planning are required. 

The BIOEAST Initiative aims to build knowledge-based agriculture, forestry and aquaculture 

in the bioecon-omy. The bioeconomy could bring climate neutral solutions which could become 

the core part of the sus-tainable economic model in Central and Eastern Europe. The strategic 

thinking concerning sustainable use of bioresources at a national and macro-regional level 

should become a priority in terms of ensuring food, energy and industrial security. To support 

this idea, presented in the BIOEAST Initiative Vision Paper, the BIOEASTsUP project (Horizon 

2020 EU) was launched to build the concept for bioeconomy strategies in each of the eleven 

partner countries.  

The transition towards sustainable agriculture, forestry and fisheries in the bioeconomy does 

require spe-cific sustainability conditions and adoption of sector-specific transformation path-

ways. The European Fore-sight Exercise developed by the Standing Committee of Agricultural 

Research [13] set forth the five princi-ples of the sustainable bioeconomy: food first, sustaina-

ble yields, cascading approaches, circularity and diversity should be strived for. The transition 

cannot be governed by markets and technology, but strong strategic orientation and constant 

monitoring is necessary. The premises of the transition should be ena-bled by principles and 

political willingness. 

The proposed model of the bioeconomy development strategy with special focus on agriculture 

is based on two pillars, i.e.: (1) strengthening traditional, relevant (when taking into account 

economic indicators) sec-tors of the economy and improving their "sustainability" by imple-

menting the proposed transformation paths; and (2) developing economic activities or 'niche 

or novel sectors', which are prospective accelerators of changes in the face of global chal-

lenges that guaranties their upscaling. This approach constitutes the basis for policy planning 

at the national and regional level in these EU countries where bioeconomy devel-opment strat-

egies were triggered by a dialogue between science and administration as well as industry 

stakeholders. The main objective of the proposed approach is to accelerate the bioeconomy 

transition to a knowledge-based sustainable system covering the key bio-based sectors, 

strongly related to agriculture in line with the European Green Deal. 

The conceptual study on the directions of bioeconomy development in Poland can serve as a 

collection of postulates developed by research centres for policymakers at the national and 

regional level. The docu-ment points to the current state-of-the-art and to recent achievements 

of science, both in the field of technology as well as a diagnosis and identification of the direc-

tions of socio-demographic and economic changes, mainly from the point of view of social 

science and humanities. This is a position document in-tended for discussion by policy makers 

and stakeholders towards a bioeconomy strategy build-up process. It attempts to set up a 
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coherent vision of a strategic approach with the aim to tackle the problem of the adverse effects 

of human interaction with nature, or rather to integrate these relationships in a holistic (and 

systemic) perception of the Earth as a community of resources, values and rights. We point 

out the need that sustainable development of bio-based sectors should first be ensured, on 

which the concept of bioeconomy imposes a double burden of providing food for the growing 

population and biomass to be used for products and processes. 

 

The definition of the bioeconomy has been evolving over the years, so that in recent period the 

focus on sustainable use of biological resources predominates [12]. As a result, the actual 

characterization of the bioeconomy emphasizes the aspect of sustainability and circularity. Ac-

cording to the latest report of the European Commission (May 2022) [11], ‘bioeconomy policy 

should be based on all three dimensions of sustainable development, namely environmental, 

economic and social ones respectively specified as: (1) management of land and biological 

resources, taking into account the ecosystem boundaries; (2) sustaina-bility of value and con-

sumption chains; and (3) the pursuit of social justice and just transitions. The circular economy 

is a concept aiming at the rational use of resources, according to which materials and products 

should remain in the economy as long as possible, and the generation of waste should be kept 

to the mini-mum. The definition of bioeconomy formulated in the Roadmap for the Circular 

Economy (CE) in Poland [15] indicates that bioeconomy is a closed-loop economy i.e. a bio-

logical cycle in the economy is one of the two pillars of the CE, alongside the technological 

cycle. The biological cycle in CE is related to the man-agement of renewable resources – the 

so-called biomass – throughout its life cycle. This includes produc-tion of agricultural raw ma-

terials, production of goods (e.g. food, feed, bioenergy), processing, sale of goods, the use 

phase, and bio-waste management. 

The Polish National CAP Strategic Plan (2022) indicates the necessity to pay special attention 

to the biomass and production of bio-based products. The bioeconomy sector in Poland in 

2019 was responsible for 14% of employment and it generates an annual value of 147 billion 

euro [16]. The data show that the largest share in the bioeconomy turnover in the EU and in 

Poland is represented by the food, feed and beverage production sectors, which account for 

nearly half of the total turnover. The turnover of bio-products, in-cluding the production of 

chemicals and chemical products, pharmaceuticals, plastics, paper, textiles, bio-fuels and bi-

oenergy, and the wood industry sector, is worth around 690 billion euro – according to Com-

mission’s platform for management and analysis of data and the output from models address-

ing issues of resource economics and sustainability (Data M):  for these sectors throughout 

European Union. The agri-cultural and forestry sector is mainly responsible for the production 

of raw material for the biomass pro-cessing industry. Agricultural products generate 17% and 

wood products 4% of the total product value in the economy [9] with notable regional differen-

tiation regarding input-output coefficients [6]. 

The most relevant paths for the transformation of the current fossil-based economy to a sus-

tainable circu-lar bioeconomy system [9] comprise the following directions: (1) sustainable in-

tensification of the produc-tivity of the primary sector; (2) replacement of fossil fuels in energy 

production and increasing the share of energy from renewable sources; (3) new or more effi-

cient biomass use streams; (4) increasing the use of high value added intermediates; (5) val-

orisation (monetization) of ecosystem services. 
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 Poland belongs to the EU countries with a high potential in the production and use of 

biomass [7] and resulting waste biomass resources [5], with the prospect of further devel-

opment to supply the internal and external market. 

 Based on the volume of cited publications in world scientific literature, agricultural and 

biological sci-ences as well as biochemistry, genetics and molecular biology are the most 

studied topics in Poland. 

 It has a significant potential of RDI institutions at disposal: 10 agricultural universities, 7 

universities educating in the field of forestry, 2 universities educating in fields related to 

fisheries, 12 agricultural in-stitutes, 1 forestry institute, 2 institutes dealing with fields re-

lated to fisheries, 24 institutes dealing with bio-products and biomass processing 

(Łukasiewicz Research Network); and a significant secondary edu-cational potential in the 

field of agriculture (62) and forestry (11) supporting bioeconomy extension and knowledge 

transfer. 

 Lessons learned so far from implementation of innovations by sectors such agriculture, 

food, forestry, renewable energy, can be used both to absorb innovations and to adapt to 

the new challenges of the bioeconomy [17]. 

 

 Insufficient knowledge on the level of sustainability, including the carbon footprint and cir-

cularity of bioeconomy sectors (according to expert opinions), which makes it difficult to 

coordinate work aimed at achieving climate neutrality. 

 Deficient recognition of relationships between sectors of the economy [7].  

 Low level of interaction between bio-based industry and science, even lower in the agri-

cultural sector, only one in five enterprises declares maintaining interaction and coopera-

tion with research centres (except for the pharmaceutical sector), and a small number of 

national patents for bioeconomy tech-nologies [4].  

 Low average productivity of farms in Poland, in comparison to the EU, being a result of 

agrarian frag-mentation, lower soil quality and a relatively shorter growing season than in 

most of the European countries [14, 8]. 

 High dependence of the Polish economy on global value chains based on the use of for-

eign inputs in exports (reverse participation) and the provision of intermediate goods and 

services, further used in the exports of other countries [2]. 

 Labour productivity in bioeconomy sectors in Poland is below the EU-27 average [2]. 

 Poorly developed and insufficiently integrated prospective bioeconomy sectors, such as: 

biogas and biomethane sector (use of heat, fertilizing products for the circular economy), 

inland fishing sector (very low carbon footprint, local market) [1].  

 Poorly developed bioeconomy clusters (business support institutions) [4]. 
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One of the most important aims behind the development of the Polish Bioeconomy Strategy 

and Action plan is to create the ecosystem, which can help the sustainable transition to a 

climate neutral future and add value to the locally available bioresources. Thus, the ultimate 

aim is to create value-added processes, which contribute to increasing the living standards of 

the Polish and macro-regional society.  

It is proposed to plan interventions in four intervention areas: 

 Conventional sectors including agriculture, timber and food production 

Niche sectors:  

 Organic Agriculture 

 Agro-energy: biogas and biomethane 

 Aquaculture 

The work conducted as part of the BIOEASTsUP project, literature review, analyses of availa-

ble data carried out by the networks of experts, thematic-working groups of the BIOEAST ini-

tiative, and consulted at the level of national working groups, allowed the identification of the 

following interventions, which should help as drivers for bioeconomy deployment: 

 Conventional bioeconomy sectors in Poland include agriculture and forestry, as bio-

mass production sectors, and those with the food-industry, which all constitute the most 

important part of the Polish Bioeconomy, thus they are representing the main challenge in 

the sustainable transition. The productivity of farms in Poland is one of the lowest in the 

EU as a result of agrarian fragmentation, as well as lower soil quality and a shorter growing 

season than in Western European countries. In such a situation, the need to reduce the 

use of mineral fertilisers and plant protection products is linked to the need to implement 

technological progress and improve knowledge and skills in the biomass production and 

food/feed processing sector. Therefore, the conventional bioeconomy sectors require re-

gional planning coordination towards: (1) the review of production technologies to increase 

their productivity: including the exploitation of marginal and abandoned land, reducing the 

use of natural resources and increasing the use of biobased fertilizers; (2) reconsidering 

the biomass value-chains by overarching systemic management of agricultural biomass to 

fully exploit its economic potential for both food and non-food use, i.e. food and non-food 

valorisation should be connected by promoting the interconnection of production and pro-

cessing  sectors of the bioeconomy (including production of biomaterials, biomethane, 

etc.); (3) developing monitoring systems to monitor the carbon footprint of processes and 

products; (4) strengthening the relationship between the main sub-sectors of the food sec-

tor, the biogas and biomethane sectors, and the production of bioproducts and bio-based 

carbon as well.  

 

In order to accelerate the transformation process, it is necessary to undertake the following 

actions in conventional bioeconomy sectors: (1) significantly strengthen the relationship 

between business, science and educational activities in the field of sustainability and cli-

mate change, as well as in the search for novel technological, organizational and social 

solutions; (2) bring about a significant reduction in the level of inputs and costs of the use 

of plant protection products and fertilizers; important investments are necessary, as well 

as an appropriately large scale of production on farms and the use of modern techniques 



EXECUTIVE SUMMARY OF THE STRATEGIC CONCEPT PAPER FOR BIOECONOMY: 
POLAND 

 8 

and technologies, which will allow for compensating the reduction of the applied doses of 

fertilizers and plant protection products with higher effectiveness of their impact (i.e. pre-

cision farming), as well as "regenerative" farming (inter alia, no-till, digital maps of soil and 

crop abundance, monitoring, application of measures depending on the needs of plants, 

etc.); (3) implement a system for data collection, assessment, monitoring and management 

of biomass for the food chain and for non-agricultural use in bioeconomy sectors; (4), im-

plement a system to assess the carbon footprint of products and define actions to achieve 

climate neutrality in the agricultural sector and at the supply chain level, to enhance the 

competitiveness of agriculture; (5) create sustainable relationships between key sub-sec-

tors of the food sector, the biogas and biomethane sector and the production of bio-based 

products; (6) carry out systematic educational activities regarding sustainability and cli-

mate change, waste management, responsible consumption and healthy diet.  

A SWOT analysis of the traditional (food systems) and of the three niche sectors of Polish 

bioeconomy identified by experts: organic farming, biogas and biomethane, and inland aqua-

culture based on strategic niche management principles resulted in the following points [Hiba! 

A hivatkozási forrás nem található.]:   

 Development of the organic farming sector as a niche sector in Poland, which, in the 

future, is to significantly increase its impact on the economy, should include: (1) increasing 

the number of producers and consumers of organic farming products; (2) changing the 

perception of consumers in assessing the value of organic farming products as high value 

added products; (3) increasing technical capabilities of organic farming and the availability 

of knowledge and dissemination of information on organic farming in Poland; (4) increasing 

the possibility of interaction between producers and consumers in order to boost consumer 

involvement in the sustainable development of organic farming. 

In order to eliminate barriers to the development of the organic sector in Poland, it is nec-

essary to: (1) increase the level of the institutional – non-financial support to farmers, 

through technological support, advisory services, market information; (2) support the mar-

ket mechanisms aimed at the development of value chains.  

 

In order to reduce the risk of unfavourable changes, the following are needed: (1) farms 

that have stronger market power, (2) processors that will primarily focus on organic pro-

duction, (3) strong market surveillance, also by the non-governmental organisations; (4) 

efficient network of knowledge dissemination; (5) efficient market information. 

 

 Development of the biogas and biomethane sector with high potential for the manage-

ment of integrated supply chains in agriculture (by-products) and food industry as a crucial 

sector for energy independence to exploit waste that requires the following measures: (1) 

stabilization of the economic and legal context for biogas and biomethane producers; (2) 

promotion of sustainable business models of biogas plants for waste management and for 

agriculture as a necessary element for recycling of waste biomass to maintain soil fertility; 

(3) support for modern technical solutions, including flexible demand driven meso and mi-

cro installations.  

In order to eliminate barriers to the development of the biogas and biomethane sector, 

efforts should be made to change: (1) the perception that a biogas plant creates an unfa-

vourable change in the ecosystem through negative environmental impact and creating a 

hardship for small communities (odour nuisance). In order to reduce the risk of adverse 
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change, it is necessary to (1) implement monitoring of the processes in biogas plants re-

garding sustainable substrates through cooperation with specialized laboratories; and (2) 

introduce carbon certificates for biogas plants that take into account the avoided emis-

sions. 

 

 Development of the inland aquaculture in Poland requires: (1) creating conditions for 

developing new business models for products with high added value; (2) creating support 

systems for fish farms, which will include a fee for ecosystem services provided by the 

sector, especially for water management and water retention, providing habitats for many 

valuable species and places for recreation; (3) establishing local partnerships of science, 

business and administration for strengthening cooperation within the sector and for edu-

cational purposes; (4) promoting products of inland fisheries as products with high added 

value and low carbon footprint.  

In order to eliminate barriers to the development of the inland fishing sector, it is necessary 

to review the existing legal regulations in the light of the latest strategies with the aim to 

eliminate the provisions that constitute a hindrance. In order to reduce the risk of unfavour-

able changes, a monitoring system is needed that will consider the impact of the sector on 

the environment and will be able to present a range of values resulting from the supply of 

products with high added value in a short supply chain. 
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Strategic directions to develop over-arching intersectoral bioeconomy appropriate strategic ac-

tions can be supported in three areas with regard to: 

 Market intervention: introducing sustainability criteria for the national production system 

could help the deployment of bio-based products; the high added value products and re-

lated delivered ecosystem services should be promoted; special programs to be launched 

to support new business models and cooperations in local/micro cluster partnerships.  

 

 Research, innovation and education: research agenda as a functional part of the macro-

region Strategic Research and Innovation Agenda (SRIA) with the most important ele-

ments for bioeconomy: (1) increasing the agricultural productivity through sustainable in-

tensification; (2) cascading the use of  agricultural and forest residues potential (increasing 

circularity) and the added value of biomass through innovative bio-products and technolo-

gies, (3) new and modern bio-refinery technologies and products. Significantly strengthen 

the relationship between business and science and educational activities in the field of 

sustainability and climate change. 

 

 Governance and policy actions: (1) set up a Polish Bioeconomy Council to ensure long-

term engagement at the national level to act as a catalyser for interministerial coordination;  

(2) enforce the relationship between the main sub-sectors of bioeconomy and niche sec-

tors in frame of bioeconomy strategy or action plan; (3) evaluate and monitor policy adop-

tion by appropriate indicators valid for different environmental policies, e.g. sustainability 

indicators (carbon footprint, water footprint, energy footprint), annual expenditure on edu-

cation in individual departments/sectors, added value of products from bioeconomy sec-

tors, number of newly created jobs. 
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3. Rozakis, S., Troullaki, K., & Jurga, P. (forthcoming). Theory and practice in strategic 

niche planning: The Polish biogas case, in Wojciech Czekala (Ed.), Biogas Plants: 

Waste Management, Energy Pro-duction and Carbon Footprint Reduction, Wiley.  

4. Vitunskienė V., Ramanauskė N., Aleknevičienė V.,Karaliūtė A., (VMU), Dapkuvienė A., 
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