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Abstract

:

The following article presents the current legal situation in Poland as well as in the European Union. Data on biomass production in the Polish South Baltic area were analyzed, along with an indication of the key sectors for the development of bioeconomy. Presentation of the current state of biomass management was made and areas necessary for development were indicated to facilitate the sustainable management of biomass and waste generated during its processing. Differences between regions in the Polish South Baltic Area show how an individual approach in each of these areas is required. During the analysis, the most important barrier to the implementation of the circular economy was distinguished, which is the lack of an appropriate legal framework. This is to be changed by the Circular Economy Road Map, adopted in 2019.
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1. Introduction


The dynamic development of the world economy not only influences the constantly increasing standard of living but also has a negative impact on the natural environment, which undoubtedly also affects human life. Climate changes are becoming more visible, and reducing it is now one of the most urgent issues raised in the world—decisions are made not only at the national level but also internationally. In order to decrease worldwide the negative impact of technological development on the environment, it becomes necessary not only to minimize the emission of pollutants or reconstruct energy systems but also to change the entire approach to the production of a single detail—starting from the design level, which must predict the environmental impact of a given product, through its production with a minimized negative impact on the environment and the final waste management. Due to that, increased efforts are being exercised to develop the concept of the circular bioeconomy, which combines the idea of bioeconomy and circular economy.



As defined in the EU Updated Bioeconomy Strategy [1], the term “bioeconomy” includes all branches of the economy that use or produce biological resources. The development of bioeconomy is currently a global trend that is to ensure safety and access, above all, to food, energy, water, and raw materials, as well as ensuring their efficient use [2]. Therefore, it can be noticed that for the present and future generations, this issue is very important, and activities in line with the idea of bioeconomy may have a decisive impact on quality of life. The most important components of the bioeconomy are sustainability and circularity. Sustainability refers to managing the environment in such a way that satisfying the needs of today’s generations does not negatively affect the lives of future generations. Great emphasis is placed on the sustainable management of natural resources—at present, efforts are being employed to use as much as possible renewable raw materials, and thus limit the use of raw materials whose resources are still running out. The effect of this approach is primarily to reduce the emission of harmful compounds into the atmosphere (mainly carbon dioxide), which is to prevent further global warming, and this will have a positive effect on our lives and future generations. Sustainable development is an important and an international issue, which is regulated by law, among others in the provisions of the Paris Agreement [3] and its Climate objectives, as well as the 2030 Agenda for Sustainable Development and its Sustainable Development Goals [4].



The second pillar of bioeconomy is circularity. It is based on the use of biomass-based waste from agro-industrial chains to produce valuable products from them. As a result, it is possible to significantly reduce the amount of produced waste. The scheme of such action is, for example, cited in the Updated Economy Strategy—by using some waste from the livestock industry (properly and according to the adopted requirements) and producing animal feed from them, it is possible to reduce the area intended for bringing up animal feed and to use this area for the cultivation of the feedstock used for fulfilling the demand for human food [1].



Circularity is the basis of the circular economy concept. This, despite many years of discussions and activities, is yet not precisely specified, and in the literature, there are presented as many as 114 definitions [5]. The analysis of these definitions allowed us to specify one meta-definition: “A circular economy is an economic system that replaces the ‘end-of-life’ concept with reducing, alternatively reusing, recycling and recovering materials n production/distribution and consumption processes” [5,6]. The circular economy is the opposite of a linear economy, which has led to an imbalance between resource supply and goods demand, which in turn made it impossible to regenerate the natural environment due to the excessive extraction of natural raw materials [7,8]. Additionally, there are still many barriers (for example, cultural barriers, company culture, particularly a lack of consumer interest and awareness as well as a hesitant company culture) that limit the transformation towards the circular economy [9]. It should be noted, that the circular economy is not the same as the idea of bioeconomy, and some differences should be considered (mainly it concerns the fact that it is not possible to recycle some products, for example, cosmetics, paints, etc., and carbon dioxide generated in energy processes prior to its utilization, it cannot be said that the circular economy condition is met) [10].



Ideas of bioeconomy and circular economy are combined by the concept of the circular bioeconomy, which is described as “the meeting point of the bioeconomy and the circular economy, integrating common goals, such as sustainability and resource efficiency with a low carbon footprint” [10]. The European Union, wishing to achieve a resource-efficient biomass use, continues to create new strategies in which it is considering a transformation towards circular bioeconomy [11].



The article is aiming to present the status of readiness of the Polish South Baltic Area for the introduction of the bioeconomy. The discussion hence comprised the review of the law regulations regarding bioeconomy in the European Union and Poland, followed by the main types of biomass available in the Polish SBA Region. Discussed are Polish Regional Operational Programs in the years 2014–2020 and their impact on the Polish bioeconomy.




2. Law Regulations


2.1. Law Regulations on Bioeconomy in the European Union


The European Union has been a leader in the combat against climate change and environmental issues for years. Member States are striving to develop the economy, respecting natural resources and ecosystems to meet the challenges of the 2030 Agenda and its Sustainable Development Goals, the EU’s commitments under the Paris Agreement, and the targets of the 2030 Climate and Energy Framework. The European Commission is constantly creating new strategies related to the development of a sustainable bioeconomy that will contribute to fulfilling the provisions of the 2030 Agenda and the Paris Agreement, which are the base of the international cooperation on climate change. These new documents are increasingly advanced and contain more precise information on good practices, which the main goal is to reduce greenhouse gas emissions and preserve biodiversity in the European Union. In October 2018, the Updated Bioeconomy Strategy came into force, which is based on the 2012 Bioeconomy Strategy, and the results of its reviews. The Updated Strategy underlined that sustainable bioeconomy activities have been recognized as a central, to meet the Sustainable Development Goals [1]. It has the Action Plan, which sets out in detail the path to be followed to ensure the further development of a sustainable and circular bioeconomy. The Action Plan focuses on five objectives [1]:




	
ensuring food and nutrition security,



	
managing natural resources sustainably,



	
reducing dependence on non-renewable, unsustainable resources whether sourced domestically or from abroad,



	
mitigating and adapting to climate change,



	
strengthening European competitiveness and creating jobs.








These goals are represented by three main actions, which include 14 special sub-actions [1]. The first action is aimed at accelerating the development of sustainable and circular biomass-based solutions in Europe, mainly by accelerating the development of biomass-based solutions in Europe, increasing the number of stakeholders involved in the development of these solutions and by supporting these activities differently, for example by launching of the EUR 100 million Circular Bioeconomy Thematic Investment Platform under Horizon 2020. The second act focuses on deploying local bioeconomy across Europe, mainly by developing a Strategic Deployment Agenda, supporting Member States and regions to develop Bioeconomy Strategies and promoting different activities regarding bioeconomy. The last action is based on understanding the ecological boundaries of the bioeconomy. The aim of this action is to increase awareness about biodiversity and ecosystems and ecological limits.



The latest plan, which is very important in the context of bioeconomy is The European Green Deal, which was presented in December 2019. The goal of the actions described in the document is to become by 2050 a continent that is climate neutral [12]. To implement this provision, the presented plan focuses on the transition from a linear economy to a circular economy, as well as caring for biodiversity and reducing pollution. This involves undertaking a number of initiatives that the European Green Deal Annex specifies. In March 2020, the Circular Economy Action Plan for a cleaner and more competitive Europe was presented, which is based on the European Green Deal. One of the sub-actions of this document is supporting sustainable and circular bio-based sectors by the implementation goals presented in the Bioeconomy Strategy and its Action Plan [13]. Furthermore, different strategies such as The Farm to Fork Strategy and EU 2030 Biodiversity Strategy, which are connected with the bioeconomy, are under development.



Each country in the European Union places a different emphasis on bioeconomy. The law is enacted individually on the basis of recommendations issued by the relevant bodies of the European Union. For this reason, the situation of the bioeconomy in each country of the European Union differs from one another. Some countries have a Dedicated Bioeconomy Strategy, others are just developing it, and others have only strategies. A summary is presented in Table 1.




2.2. Law Regulations on Bioeconomy in Poland


Poland is one of the countries that currently do not have a dedicated Bioeconomy Strategy at the national level, but there are some documents that take into account issues relevant to the development of bioeconomy at the national but also at the regional level. They are mainly based on supporting activities aimed at sustainably developing the country, which is one of the principles of bioeconomy. Guiding by the principle of sustainable development is dictated by the most important document in Poland, which is the Constitution of the Republic of Poland. The fifth article of this document states that the state guards the national heritage and protects the environment, guided by the principle of sustainable development [14]. In turn, the definition of this term according to Polish law is quoted in the Act on Environmental Protection and states that it is socio-economic development in which political, economic and social activities are integrated with the preservation of natural balance and basic natural processes to guarantee the possibility of satisfying basic needs of the communities and citizens of present and future generations [15]. The principle of sustainable development is the most important issue during drawing up various concepts and spatial development plans for the country and individual regions, as well as development strategies for these regions.



In 2017, the Strategy for Responsible Development up to 2020 with a perspective until 2030 was announced [16]. This document is an update of the National Development Strategy 2020 and is a key document related to the economic policy of the Polish state. It is strongly associated with the 2030 Agenda and its Sustainable Development Goals and meets the expectations formulated in the Agenda. The strategy has three main objectives:




	
Sustainable economic growth based increasingly on knowledge, data and organizational excellence;



	
Socially sensitive and territorially sustainable development;



	
An effective state and institutions serving the growth and social and economic inclusion.








Based on the above document, nine integrated strategies have been created, where these issues are specified, including the National Strategy for Regional Development 2030, Ecological Policy of the State 2030, and the Strategy for Sustainable Development of Rural Areas, Agriculture and Fisheries 2030, which are important in the development of Polish bioeconomy.



In September 2019, the National Strategy for Regional Development 2030 was announced. It is the basic strategic document of Poland’s regional policy until 2030 and underlines the sustainable development of the entire country, supporting individual regions to reduce disparities in the level of their development [17]. One of the challenges of the presented strategy is an adaptation to climate change and minimizing threats to the environment. Taking into account the specificity of each region, appropriate solutions should be introduced that will serve to preserve biodiversity and to develop the bioeconomy and “green innovations”. Such activities aim to improve the quality of life and protect the most valuable natural areas, which have an impact on the fight against adverse climate change. The strategy also emphasizes the need to develop waste management in such a way as to introduce a circular economy that seeks to maximize the use of waste as raw materials in new processes, thus counteracting food waste. This, in turn, is associated with the creation of innovative projects for the recycling of waste and its selective collection, as well as installations for the processing of biowaste, adapted to the specificity of the region.



Another document is the 2030 Ecological Policy of the State, which is a development of the environmental part of the Strategy for Responsible Development and implements 11 of 17 Sustainable Development Goals [18]. Its main goal is to develop the potential of the environment for the benefit of citizens and entrepreneurs. Specific objectives, in turn, are related to health, economy and climate, focusing, among others, on the elimination of sources of air pollution, improvement of biodiversity in the country and the introduction of a circular economy. The implementation of the 2030 Ecological Policy in the field of a circular economy is supported by the National Waste Management Plan 2022 [19]. The foundation of this document is the Waste Act, in which are described definitions of the basic terms used to refer to waste in the bioeconomy approach [20]:




	
biowaste—garden and park waste, food and kitchen waste from households, gastronomy, mass caterers and other units producing or marketing food that is biodegradable, i.e., aerobic or anaerobic digestion with the presence of microorganisms;



	
green waste—municipal waste which are parts of plants from the care of green areas, gardens, parks, and cemeteries, as well as from marketplaces, excluding waste from cleaning streets and squares.








The 2030 strategy for the Sustainable Development of Rural Areas, Agriculture and Fisheries is also a key document from the point of view of Polish bioeconomy. Its main plan is the implementation of the second goal of the 2030 Agenda, namely, to eliminate hunger, achieve food security and better nutrition and promote sustainable agriculture [21]. It emphasizes the importance of creating national systems for sustainable food production, adapting agriculture to a changing climate and ensuring plant and animal biodiversity. The strategy also implements at different levels other Sustainable Development Goals, as well as the individual goals of the 2030 Agenda.



In addition, each of the 16 regions (voivodeships) of Poland has a separate, dedicated development strategy, which focuses on one territory and is oriented in such a way that it is possible to introduce changes on which individual local governments have a real impact, and this will subsequently translate into the development of the whole country. These strategies take into account the specificity of individual territories within a given region and indicate that each challenge may have different nature and be easier or harder to perform.



However, it is worth remembering that Poland as a member state of the European Union must endorse provisions and regulations issued by the European Parliament. All strategies that are created by the European Commission and approved by the member countries must be reflected in national regulations, and thanks to that joint work can be done to protect the climate and the environment, as well as sustainable development.





3. Major Types of Agricultural Biomass in Polish SBA


The South Baltic Area (SBA) in Poland consists of three regions, that is West Pomerania, Pomerania, Warmia and Mazury. The regions differ from each other in terms of land area, population, size of agricultural areas, the share of individual farm sizes and the main production types. Furthermore, all the statistical data and considerations are related to the year 2018.



The total area (and population) of West Pomerania, Pomerania, Warmia and Mazury Regions are, respectively, 2,289,732 ha (1,701,030 people), 1,832,193 ha (2,333,523 people) and 2,417,347 ha (1,428,983 people) [22,23,24]. The diversity of area groups is shown in Figure 1 [25,26,27]. The use of arable land in individual regions is presented in Table 2 [25,26,27]. As can be deduced, the land area of agricultural holdings covers 38.2%, 45.5% and 43.6% of the entire West Pomeranian, Pomeranian and Warmia and Mazury region area, respectively.



As can be seen in Figure 1, SBA regions are diverse in farms by area group [25,26,27]. The largest area in the Pomeranian region is occupied by farms with a plot area of over 50 ha (48.2%). Such farms significantly prevail in the region. The situation is different in the West Pomeranian region where the largest share in farms (32.0%) belongs to those with a plot area ranging from 2 ha up to 5 ha. Moreover, the variation is not as big as in the Pomeranian region because farms with an area from 1 ha up to 2 ha and from 5 ha up to 10 ha have a share of 18.7% and 22.5%, respectively. The Warmia and Mazury region is quite uniform in term of farms by the area group where most of the area group have a share of about 20% (2–4.99 ha, 5–9.99 ha, 20–49.99 ha) or about 10% (1–1.99 ha, 10–14.99 ha, 15–19.99 ha, over 50 ha) in the total agricultural land. These data are crucial when thinking about biomass utilization. The market situation in the West Pomeranian region, where there are mainly small farms (up to 10 ha) is quite different from this in the Pomeranian region where the main share in the agricultural market is taken by farms with over 50 ha of land.



The total area of the region and the area of agricultural holdings and their area group diversity are not the only differences between regions in Polish SBA. Another one is the types of cereals that are sown. The total area under cereals in West Pomeranian, Pomeranian and Warmia and Mazury region is 437,447 ha, 422,859 ha and 385,872 ha, respectively. The main part of that area covers wheat (about 40% in every Polish SBA region). However, the differences between other cereals can be significant, e.g., the West Pomeranian region features almost twice a higher area with sown with rye than Warmia and Mazury region. On the other hand, the total area of cereal mixtures in West Pomeranian is about 2.5 times lower than in Pomeranian and Warmia and Mazury as well. The full analysis of the cereals area can be found in Figure 2 [25,26,27].



The sown area by crop groups in the Polish SBA region is shown in Figure 3 [25,26,27]. The main crop group in every region is cereals (from 65% to 70%). The rest crop groups cover the area of 192,961 ha, 180,011 ha and 209,937 ha in West Pomeranian, Pomeranian and Warmia and Mazury region, respectively. The main group is feed crops in Warmia and Mazury (49.7% of total sown area excluding the cereals) and industrial crops in West Pomeranian and Pomeranian (49.7% and 39.6% respectively). The crop group of least interest in the Warmia and Mazury region is potatoes (only 1.5% of the total sown area including the cereals). The Warmia and Mazury is 13th out of 16 regions in terms of potato production in Poland [28].



The main producer of potatoes in the Polish SBA region is the Pomeranian region (ranked 6th in Poland). The total sown area of this crop is 21,824 ha. The total production of potatoes in Pomeranian is 2.5 times bigger than in Warmia and Mazury. The analysis of yields and production of potatoes in Polish SBA regions is shown in Figure 4.



As can be seen in Figure 4 [25,26,27], the best yields in SBA are found in the Pomerania and West Pomerania Regions, whereas the worst are in Warmia and Mazury. It is not surprising that due to inadequate conditions for the production of potatoes (low yields), Warmia and Mazury produce the least of them in the entire SBA. However, the yields in the Pomerania and West Pomerania regions are similar to each other, yet in West Pomerania the production is about 28% lower.



Analyzing the yield and production of rape and turnip rape (Figure 5) in SBA [25,26,27] some surprising conclusions can be made. First of all, it can be seen that both the yields and production have been lowered in 2018 compared to 2017 by about 40%. The lowest production is in Warmia and Mazury but the differences between regions are not as significant as in the case of potato production. Although the yields from each hectare in West Pomerania are the lowest (22 dt/ha in 2018), production in this region is still the highest. This is due to the larger crop area in this region. For comparison, the crop area in the Pomeranian Region in 2018 was 61,494 ha, while in the West Pomeranian Region it was 79,963 ha. The Pomeranian region is the 3rd voivodeship in Poland in the area of rape and turnip rape production [28].




4. Regional Operational Programs 2014–2020


The necessity to reuse biomass is underlined many times nowadays. Osman et al. [29] emphasized that the essence is a change of thinking from “waste” to “resources”—after all, each waste can be used energetically at the end, which makes it always a kind of raw material. Most desirable is increasing the value of waste—i.e., up-cycling, according to the cascading approach (Figure 6). There are expert reports which confirm the improvement of the efficiency of the use of renewable resources through the cascading approach [30] and also research that shows that European bioeconomy cluster experts indicated the sector of bioplastics, pharmaceuticals as well as food and feed additives as the most promising future directions of bioeconomy development [11].



In Poland, there are several forms of supporting and developing a circular economy and biomass valorization. There are numerous projects at universities concerning new biomass waste management technologies; however, most of them are yet in the implementation stage. Due to the diversity of natural resources in individual parts of Poland and the fact that each region has infrastructure at a different level, in Poland, there are dedicated regional programs tailored to the needs of specific areas.



Polish South Baltic Area regions have their Regional Operational Programs for years 2014–2020, under which it is possible to obtain funding for innovative projects crucial for the development of the region [31,32,33]. The programs co-finance projects from several priority axes, different for each region. Table 3 summarizes the priority axes for each of the regions examined in the article. The italic text indicates the priority axes, which include projects related to sustainable development, i.e., the circular economy and bioeconomy. They aim, among others, at supporting small and medium enterprises, development of new technologies, improvement of waste management, promotion of their reuse, implementation of waste recovery technologies and construction of infrastructure for the production and distribution of energy from renewable sources.



According to the EU subsidy map [34], the SBA is currently financing: 11,736 projects in West Pomeranian Region (PLN 61,075,185,277.47), in Pomerania 14,970 projects (PLN 75,279,454,194.85), while in Warmia and Mazury Region 14,850 (PLN 59,596,511,647.43).



In the West Pomeranian Region, projects containing the keyword “biomass” mainly relate to the construction of biomass or biogas-fired installations (combined heat and power plants, heat plants, pyrolysis systems, modernization of existing heating systems) and are implemented for a total amount of approximately PLN 87 million. Several projects are being carried out on issues related to the reuse of waste (among others implementation of technology for the production of concrete precast using waste from wood biomass combustion, the technology of processing plastic and rubber waste into elements of road safety infrastructure or the use of slaughterhouse waste for the degradation of hydrocarbons). These projects amount to a total of approximately PLN 15 million [34]. In the Warmia and Mazury Region, the largest number of projects regarding the energy use of biomass are carried out from all SBA regions. Most projects co-financed by the European Union concern the modernization of existing installations to adapt them to biomass combustion or to increase the efficiency of biomass combustion devices. These projects are for a total amount of approximately PLN 407 million. Projects developing the reuse of post-production waste are also financed. Research is underway on the reuse of difficult-to-process waste for the production of soil stabilizing grates, and on the technology for recovering some raw materials from waste from the production of mineral-acrylic panels. These projects amount to approximately PLN 30 million [34].



The least number of projects related to the energy use of biomass is carried out in the Pomeranian Region, although they have a relatively large amount of funding (PLN 90 million). This amount is higher than in the West Pomeranian Region; however, almost PLN 85 million of this amount relates to the development of a single installation in an enterprise from the woodworking industry. The number of projects and funds allocated to the development of waste recycling technologies is the lowest among Polish SBA regions [34]. Figure 7 and Figure 8 present estimated data collected based on a website providing data on co-financing under the Regional Operational Programs of the considered regions for the years 2014–2020 [34]. Data on the number of co-financing for highlighted purposes and the estimated number of projects carried out in a given field were presented. The presented data show the emphasis placed on building the basis for a circular economy, i.e., modernizing the energy system. The differences in co-financing result from the separate needs of the regions—the Warmia and Mazury area requires much greater financial outlays for the modernization and inclusion in the energy system of biogas plants and the energy use of biomass. There are the fewest projects in the Pomeranian region, both for the energy use of biomass and its reuse; however, this may be since this region is the most developed in the Polish Baltic Sea basin, so the funds are allocated to projects in less developed regions.




5. Discussion


The presented data show the current status and possibilities in the Polish South Baltic area in the field of biomass reuse. The analysis of data on the number and size of farms as well as the type and quantity of raw materials shows numerous differences between regions and the need for an individual approach attempting to implement innovative technologies for the reuse of waste biomass. In the Pomeranian region, the majority of farms are 50 ha and larger. On the other hand, in the West Pomeranian region, most of the farms are up to 10 ha. Warmia and Mazury are characterized by a uniform structure of farms in terms of their size. It should be remembered that agricultural production in small farms differs from that on large farms. The volume of production is completely different and, thus, so is the amount of waste or by-product. Large farms in Pomerania would be a good place to start huge investments with a high rate of return but also with high risk. Due to the size of the farms, all ideas for the management of large amounts of waste can be implemented in the Pomeranian region. On the other hand, small pilot plants with low capacities will perform well in smaller farms. Smaller investment is a smaller business risk too. Besides, if there are several smaller farms in the neighborhood, it can be still reasonable to create a new company, which will manage waste from several nearby places.



Similarly, regions are diversified in terms of projects and implementation works carried out within them. The analysis of the allocated funds and the type of projects shows significant differences in the degree of modernization of the regions—in the Warmia and Mazury region there is a greater number of projects related to the development and modernization of the power grid. The Pomeranian Region, which has the most developed infrastructure in the field of renewable energy, is beginning to open up more to projects involving the reuse of biomass for the production of new goods, rather than its use for energy purposes. Therefore, it is important to adjust the introduced innovations in the field of new biomass utilization technologies to the degree of development of the region to equalize the opportunities as soon as possible.



The above situation is also influenced by the human factor. In order to take an active part in extending the biomass processing chain, farmers must recognize these practices as beneficial not only for the environment but also for themselves [35]. Many factors influence the perception of innovation and new technologies by farmers, including gender, property status and experience. Jiang et al. pointed out that highly educated, high-income farmers will be more willing to invest and participate in innovations in the field of biomass waste [35]. This may be related to the general level of farmer satisfaction—research on the economic situation on farms in the first half of 2019 showed that the most optimistic opinions about the economic situation came from farmers aged up to 24, with higher education and people running a farm for no longer than a year [36]. In general, farmers were pessimistic about the general situation of their farms and the profitability of agricultural production [36]. In such a situation, they probably will also not be interested in new products until their basic demands are met. The implementation of new biomass management technologies must, therefore, go hand in hand with raising awareness, education and the quality of life of farmers.



Polish South Baltic Regions have a great biomass valorization potential; however, the data presented above show how little is being done to use them for purposes other than energy. The basic problem in Polish law that blocks the implementation of innovations in the field of biomass residues is the status of waste. Procedures to be followed to be able to use waste as raw materials in subsequent processes are complicated and time-consuming. The problem is that to change this status, each case must be considered separately at the request of a given company, which significantly lengthens and complicates the process. This is a kind of challenge that may discourage producers from taking steps regarding the use of waste in the production process due to the fact that each new component/waste will require a separate clearance procedure. The examples of existing products fabricated from post-processing biomass waste show that it is possible in Poland to change the waste status; however, it should be remembered that there are only a few examples in the huge Polish market. A faster, generalized procedure for changing the waste status should therefore be possible. Since the waste material and the products made from it must be comprehensively tested in a laboratory, it would be beneficial to support entrepreneurs in terms of access to laboratories or co-finance research on the composition of their post-production waste.



Poland is starting to take the first steps to change the legal status in the field of bioeconomy, circular economy and waste from biomass processing. In 2019, Poland adopted the Circular Economy Road Map [37], prepared by the Ministry of Entrepreneurship and Technology. The road map contains suggestions for specific actions to develop this economy system in Poland. The main goal is a comprehensive change from a linear approach (raw material—production—consumption—waste) to a closed circuit. The document introduces concepts such as extended producer responsibility (EPR), which requires a change in the approach of entrepreneurs to design a product from the very beginning with the intention of reusing parts or simplifying the recycling process. The proposed approaches are analyzed in many aspects and provide for close cooperation between ministries (Minister of the Environment, Minister for the Economy, Minister for Information Technology) to effectively implement changes [37].



According to the document, the most important undertakings will be works related to [37]:




	
unification of legal provisions regarding biomass, including developing materials and models for calculating the impact of products and economic activities on the environment (LCA—life cycle assessment);



	
increasing consumer awareness to support products manufactured in accordance with the circular economy;



	
creating a framework and setting directions at a central and local level;



	
creating local value chains and resource base;



	
campaigns on the principle of cascading approach in the usage of biomass;



	
comprehensive analysis of bioeconomy barriers;



	
creating norms and standards for particular categories of products made from biomass;



	
changes in the tax system enabling the increase of competitiveness of enterprises operating according to the philosophy of the circular economy.








The need for changes in biomass processing is also emphasized—the road map assumptions point out that the energetic purposed are not one of the pillars of the circular economy and the value of biomass should be maximized due to the activities planned for 2020–2023. The road map is also aiming at solving the above-mentioned problem regarding the waste status and introducing new legal provisions, enabling easier re-use of valuable by-products from biomass processing.




6. Conclusions


Each country should strive for a circular economy and minimize waste generated by society and industry. Such an opportunity is offered by new technologies for the use of waste from agriculture, food processing and many other branches of industry to extend the chain of biomass products. The Polish South Baltic Area, consisting of the Pomeranian, West Pomeranian and Warmia and Mazury regions, has a wide potential in terms of the produced agricultural biomass, giving many opportunities; however, differences between regions show how individual approaches to each of these areas are required. The activities undertaken under the Regional Operational Programs 2014–2020 show that it is necessary to “align” the level of advancement of the infrastructure before large-scale activities for the development of biomass reuse for purposes other than energy are undertaken in individual regions. In the programs for the coming years, however, it is necessary to start decisive actions to support and encourage the development of projects in the field of extending the biomass processing chain, coordinated with the government’s actions to unify the law in this matter.



Apart from the need to level the differences between regions, the most important barrier to the implementation of the circular economy, not only in the Baltic regions but also throughout Poland, is the lack of an appropriate legal framework. This is to be changed by the Circular Economy Road Map, adopted in 2019, announcing a number of changes and facilitation regarding the re-use of biomass waste. The map has a wide range of activities, but as the entrepreneurs emphasize, the most important thing is to facilitate and simplify the initial path, i.e., to facilitate the change of waste status into raw material. The current legal provisions make it even more difficult to change this status and block the re-use of waste as a raw material in another process, and the long administrative path discourages entrepreneurs from taking action in this matter.
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Figure 1. Farms by area group in Polish South Baltic Area (SBA) in 2018 [25,26,27]. 
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Figure 2. The area under various cereals in Polish South Baltic Area (SBA) in 2018 [25,26,27]. 
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Figure 3. The sown area by crop groups in Polish South Baltic Area (SBA) in 2018 [25,26,27]. 
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Figure 4. Yields and production of potatoes in the Polish South Baltic Area (SBA) in 2018. Bars refer to the left axis (Production) and points refer to the right axis (Yields) [25,26,27]. 
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Figure 5. Yields and production of rape and turnip in the Polish South Baltic Area (SBA) in 2018. Bars refer to the left axis (Production) and points refer to the right axis (Yields) [25,26,27]. 
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Figure 6. The cascading approach pyramid. 
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Figure 7. Financing amounts for projects related to biomass processing at SBA, Poland [34]. 
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Figure 8. Number of projects related to biomass processing conducted in SBA, Poland [34]. 
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Table 1. The situation of bioeconomy in the European Union [1].
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	Policy
	EU Country





	Dedicated Bioeconomy Strategy at national level
	Spain, France, Italy, Germany, Finland, Latvia, Ireland



	Dedicated Bioeconomy Strategy at national level under development
	The United Kingdom, The Netherlands, Austria, Hungary, Lithuania, Estonia,



	Other policy initiatives dedicated to the bioeconomy
	Belgium, Denmark, Poland, Sweden, Czech Republic, Slovakia, Slovenia, Croatia, Romania, Bulgaria



	Other related strategies at the national level
	Portugal, Luxembourg, Malta, Greece, Cyprus
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Table 2. Agricultural land use in individual regions [25,26,27].
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	Region
	The Land Area of Agricultural Holdings [ha]
	Agricultural Land [ha]
	Forests and Forest Land [ha]
	Other Land [ha]





	West Pomerania
	874,354
	824,934
	17,396
	32,023



	Pomerania
	833,800
	750,800
	48,300
	34,700



	Warmia and Mazury
	1,053,000
	943,200
	45,057
	64,743
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Table 3. Priority axes in SBA regions Regional Operational Programs [31,32,33].
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West Pomerania

	
Pomerania

	
Warmia and Mazury






	
Priority Axes

	
1. Economy, innovations, modern technologies

	
1. Commercialization of knowledge

	
1. Smart economy




	
2. Low carbon economy

	
2. Enterprises

	
2. Staff for the economy




	
3. Environmental protection and adaptation to climate change

	
3. Education

	
3. Digital region




	
4. The natural surroundings of man

	
4. Vocational training

	
4. Energy efficiency




	
5. Sustainable transport

	
5. Employment

	
5. Natural environment and rational use of resources




	
6. Labor market

	
6. Integration

	
6. Culture and heritage




	
7. Social inclusion

	
7. Conversion

	
7. Transport infrastructure




	
8. Education

	
8. Health

	
8. Areas requiring revitalization




	
9. Public infrastructure

	
9. Mobility

	
9. Access to high-quality public services




	

	
10. Energy

	
10. Regional labor market




	

	
11. Environment

	
11. Social inclusion
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