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Poland is the fifth largest member state of the EU, both in its surface area — 307 236 km?2 —
and population size — around 37min in January 2023 (European Union, n.d.). It is also
themember state that has recognized the third largest aggregated economic growth —
after Malta and Ireland — over the past 20 years of its EU membership, almost doubling its
GDP inthe process (Ministry of Development Funds and Regional Policy, 2023).

However, such an extensive growth does not come without a cost. Like most other high-
income economies, Polish economy has been linear, that isreliant on extracting resources,
including intensively used fossil fuels, directly from the environment. Poland’'s economic
growth has been therefore accompanied by the ongoing rise of material consumption,
89.2% of which are virgin materials (Circle Economy et al., 2022).

It is worth noting that the resource productivity is alsorising — between 2000 and 2022 it
grew in Poland by 64 percentage points, though it still remains around 60 pp below the EU
average (Eurostat, 2023a), and that the GDP has been growing atafaster pace than
material consumption, which signals relatively high decoupling ofeconomic growth from
resource use (Circle Economy et al,, 2022). Nevertheless, in 2022 Poland’'s material footprint,
expressed in tonnes of raw material used per capita, came to almost 20 tonnes per capita,
which is around one third larger than theEU’s material footprint (Eurostat, 2024a) and
more than double theestimated sustainable resource use — 8 tonnes (Circle Economy et
al., 2022).

One possible solution to reducing the harmful effects of material consumption is
transitioning from linear to circular economy (CE) — a model concentrated around
Mmaximizing eco-system functioning andhuman well-being through slowing and closing
resource loops (Moraga et al,, 2019). It is not only sustainable, but also provides new jobs,
independence from supply chains andfluctuations of the price of resources, and can be
profitable for businesses (European Commission, 2020). In Poland the benefits of circular
approach are already recognized by many government officials and business managers
(Kulczycka and Harazin, 2021; Jasinska, 2022).

However, Poland’'s economy is at this point only 10.2% circular - that is from all the
materials used, beitmetals, biomass or fossil fuels, only 10.2% come from secondary
sources (CircleEconomy et al, 2022), though according to the Eurostat data for 2022, the
Polish circularity rate may be even lower, equaling 8.4% (Eurostat, 2023b). Additionally,
around onefifth of the secondary-use materials are used for backfilling, which is a
guestionably ecological practice (CircleEconomyetal.,2022). Furthermore, as much as
18.7% ofthe materials used are non-circular fossil fuels, which are burned and therefore
cannot bereintroduced into the economy.




Unfortunately, Poland is still heavily reliant on coal, much ofwhich is extracted within its
borders, as well as gas and oil, which are imported. Astheresource loop on fossil fuels
cannot be closed, limiting their consumption isanimportant part of achieving circularity in
Poland. With the use of resources inevitably comes waste. In Poland, in line with the EU's
guidance, waste management is organized according to a five-stage hierarchical
strategy, prioritizing waste prevention, forexample through design choices that lengthen
the life of a product, followed by reusing the product orits parts and only then recycling or
other ways of recover materials used in its construction (Council of Ministers, 2023).
Landfilling in particular should be seen as the last-resort solution.

In Poland, the total amount of waste generated per capita falls very close to the EU
average, coming to 4492 and 4815 tonnes of waste per capita, respectively (Eurostat,
2024b). However, Polish economy can still be classified as very waste intensive, as shown
by its high rate ofwaste per unit of GDP - in 2020, in Poland, 150 kg of waste were
generated per unit of GDP (1000<€), compared to65kg in the EU (World Bank, 2023).

It is important to highlight thatmost of the generated waste, in EU as in Poland, is
industrial — in 2022 it comprised 89,6% of all waste in Poland (Statistics Poland, Agriculture
and Environment Department, 2023). The most waste was generated inthemining
andquarrying sector, followed by manufacturing, electricity, gas, steam, and air
conditioning supply.

While around 48% of the waste has been subject to recovery, still as much as 48 million
tonnes of industrial waste (42%) is being landfilled. It is also the industry sector, especially
construction, that is responsible for the largest use of resources in the first place (Circle
Economy et al., 2022). Thus, achieving circularity would demand first and foremost limiting
the amounts of materials used and waste generated by the industry.

The municipal waste, however, is not to be ignored, as it is a complex issue linked
withsocietal consumption patterns. For example, higher national GDP usually correlates
with higher levels of municipal waste, which can be caused by higher production and
consumption rates in high-income economies (Blagoeva et al,, 2023). On the other hand,
richer countries can invest more inenvironmental protection, creating more efficient
waste management systems, and reducing its negative environmental impact.

In 2022, Polish municipal waste amounted to 364 kg per capita, which is one of the lowest
scores among the EU member states, second only to Romania (Eurostat, 2024c).
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However, while the amount ofwaste itself falls way below the EU average of 512 kg per
capita, problems occur at the level of waste management. In 2022, only around 41% of that
waste was recycled (Eurostat, 2024d), which falls below the EU’s 48%, and as much as 38%
of the waste was landfilled (Statistics Poland, Agriculture and Environment Department,
2023). The municipal waste is, in line with a 2012 act, currently administered locally, by
gminas, the lowest Polish administrative units.

One category of municipal waste in which the relation between waste and societal
consumption patterns isvery clear, is the food waste. According to a report by the United
Nations Environment Programme (2024), as much as 60% of food waste is generated
byindividual households, a figure true also for Poland, where in 2023 56% of Poles
admitted to food waste (Federacja Polskich Bankdw Zywnosci, 2023). The latter rate rose
by 12 percentage points since the previous survey, which, however, may signal rising
awareness of the problem, rather than more waste production.

In nominal values, food waste in Poland diminished in 2022 compared to the previous year
and does not exceed the EU average - in 2022 it amounted to113 kg per capita and 131 kg
per capita, respectively (Eurostat, 2024e). However, even these values signal an excessive
waste of products, as according to estimates, as much as 10% ofthefood supplied to the
EU may be wasted (Eurostat, 2023c).

In the recent years, Poland recognised the need, signalled also by the European
Commission, for strategic documents that would enable thecountry to introduce CE
solutions. Accordingly, in 2019, the Council of Ministers adopted Roadmap - transformation
towards a circular economy — a set of guidelines serving toidentify actions aimed at
“maximizing the added value of raw materials/resources, materials andproducts
andreducing waste generation, while maintaining the efficiency of production
andconsumption processes” (Council of Ministers, 2019).




Thedocument provides a reference frame for pursuing Poland'’s priority CE goals:

e Innovation, strengthening cooperation between the industry and the science sector,
andas a result implementing innovative solutions in the economy;

e Creating the European market for recyclable materials allowing their enhanced flow;

e Ensuring high quality of secondary raw materials resulting from sustainable
production and consumption;

o Development of the service sector as an element necessary to develop the circular
economy.

The Roadmap proposed analytical and conceptual initiatives aimed at creating new
legislative frameworks supporting the introduction of CE and informational campaigns
aimed atbroadening the society’'s knowledge of CE and its benefits. CE was also included
horizontally, in strategic goals and specific proposals for business action, in most regional
(voivodeship) development strategies till 2030 (Kulczycka and Harazin, 2021). CE solutions
have also been included in the projects realised with the 2021-2027 EU funds (Baczyk, 2021).

Obstructions on the way of implementing circular
waste management

While data points to significant development of sustainable waste management over the
recent years — for example, the municipal waste recycling rate rose by nearly 39 pp inthe
2000-2022 period - there are still significant challenges obstructing Poland’'s way
toachieving circularity, which will be further discussed in this chapter.

First of such problems is the largely outdated and fragmented legislation. While, as
mentioned, measures are being taken to bring the current laws in line with the EU’s
objectives and promote theimplementation of existing regulations, they are often short-
termed and developed inconsistently (World Bank, 2023). For example, the 2019 Roadmap
proposed actions thatwere to be implemented in the 2019-2023 period, and from 2024 on
Poland lacks acomprehensive national strategy focused on CE.

While some CE objectives are implemented via a number of regional strategies, such as
the State Ecological Policy 2030 - strategy ofdevelopment in the area of environment and
water management and the National Waste Management Plan 2028, as well as EU-
financed programmes, e.g. National Recovery andResilience Plan, the CE goals and
indicators are not sufficiently integrated in policies, both at the central and regional levels.

Additionally, the existing laws, especially those regulating recycling companies’ activity, are
sometimes overly strict, limiting the use ofwaste assecondary materials (Jasinska, 2022;
World Bank, 2023). What is more, there are little to no financial incentives forcompanies
introducing CE strategies.




Further problems arise also at the level of implementing regulations. As CE solutions
areoften associated with high costs and complex requirements, their introduction may
result in the use of cheaper and atthe same time environmentally harmful solutions, such
aslandfilling waste on private plots or abandoning it in forest areas (Brycht, 2024). Such
practices are still prevalent, both among companies and members of general public. In
2022 alone, more than 10700 wild dumps of municipal waste were cleaned up and further
2217 were inventoried (Statistics Poland, Agriculture and Environment Department, 2023).

This phenomenon points to the lack of efficient and accessible waste management
systems, butalso to limited responsibility and awareness among the business owners and
members ofthe public. Notwithstanding, the growth of pro-environmental attitudes
among consumers can be considered aCE megatrend (World Bank, 2023). For example,
according to a 2020 survey, asmany as 95% of Poles declared that they recycle their waste
at home, which is a 40 pp growth compared tothe 2008 results (Omyta-Rudzka, 2020).

However, while on the surface level the support forsustainable solutions may be high, a
2021 Innowo survey has shown that the declarations often do not correspond with reality,
e.g. despite high declared recycling, many persons do not recycle their waste into the five
fractions, according to the current requirements (Bukowski et al., 2021). Furthermore, “not
in my backyard” attitude towards CE-friendly investments, prevalent especially inrural
areas andsmaller towns, also limits the CE transition (World Bank, 2023).

Another problem in Poland is the very low level of innovation, in particular eco-innovation,
which has strongly decreased since 2016 (European Commission, 2023). The lack
ofinnovations is largely caused by lack of human resources and skills gap, and lack of
financial resources, such as favourable taxes or public tenders favouring or requiring
sustainable solutions (Jasinska, 2022).

Concurrently, low levels of eco-innovations limit Poland'’s access to EU Structural funds, that
are available for CE investments (World Bank, 2023). While many Polish NGOs, start-ups
and businesses are willing to promote and engage in CE initiatives, there is little
cooperation between different sectors and many current solutions hinder rather than
foster eco-innovations.

Consequently, many officials still point tothelack of awareness among the
public as a leading barrier toimplementing CE solutions (Kulczycka and
Harazin, 2021).




SWOT analysis on waste management sector in Poland

The opportunities and limits to CE implementation, as described in the two previous
chapters, with a specific focus on circular waste management, are here represented in a
SWOT analysis.

The successful transition into CE would require cooperation of multiple stakeholders. First,
it requires engagement on the part of the government, which must be willing toupdate
and create new legislation promoting CE and facilitating its implementation. Other
important actors include businesses, NGOs and academia, which should cooperate in order
to create new, sustainable and profitable solutions.

Finally, NGOs and academia, as well as the government should also engage with the
public, in order to promote CE and foster individual consumer responsibility. In the face of
rising awareness, the members of civil society can also exert influence over the
government and businesses, demanding that they undertake appropriate measures to
ensure the implementation of sustainable solutions.




SWOT

Strenghts

Weaknesses

Some inclusion of CE inlegislation, national
(Roadmap) and regional development
strategies;

New waste management strategy till 2028,
further implementing the five step
hierarchy of waste management;

Rising awareness of CE and its benefits
among the business owners;

Rising awareness and responsibility among
the public;

Rising recognition ofareas that need most
attention due to their waste-intensive
character;

Many already operating start-ups, NGOs
andcivil society, ready to cooperate
increating CE solutions;

Increasing role of repair and maintenance
sector.

Lack or fragmentation ofappropriate
legislation; outdated laws limiting
secondary use ofresources;

Lack of a comprehensive national CE
strategy;

Most legislation focusing on waste
management rather than waste
prevention;

Low eco innovation level and lack

of human capital that would help
increase it;

Lack of cooperation between sectors;
High levels of employment in waste-
intensive sectors, especially mining;
Limited success with enforcing waste
management standards and preventing
illegal dumping.

Opportunities

Threats

External funding, especially EU funds;

High potential forfinancial benefit forthe
Polish economy from increasing resource
efficiency;

Best practice sharing with other countries,
increasing access toready, tested solutions;
Increasing demand for CE products;
Increasing cost of waste management
andenvironmental taxes and fees,
discouraging waste production.

Currently, high cost of CE solutions, which
also often require a long-term
investment;

Insufficient and improperly allocated EU
funds;

Quality and price of waste material;
Changing EU legislations.




Case Studies/ Examples/ Solution(s) of Circular Waste
Management

In this section three examples of good practices in the area of circular waste
management are presented. The examples were selected to represent a variety of
strategies — preventing waste, redistribution of products, and recycling — and actors
— businesses, local governments, and civil society — engaged in implementing CE
principles in Poland.

EcoBean: Upcycling and eco-innovation

EcoBean is a Polish start-up battling bio-waste, with the particular focus
on spent coffee grounds. Its mission is closing the loop on coffee through
collecting spent coffee grounds from coffee users, such as shops, offices
and coffee producers, and subjecting them to chemical engineering,
creating innovative solutions of valuable chemicals extraction
andproposing new sustainable products that can be sold to various
businesses. The company collaborates with theWarsaw University of
Technology and an external body of scientists, fostering positive links

between innovative business and academia.
As 9000 tonnes of spent coffee grounds are daily thrown away in Europe,

the coffee business significantly contributes to waste generation. At the
same time, brewing coffee uses up only some of its potential, meaning
that valuable chemicals from the coffee grounds that could find various

application, are wasted.
Through extraction of these chemicals, such as a biodegradable bio-

polymers polylactide andlignin, and developing ready-to-use products
such as lignin straws or biodegradable flower pots, EcoBean can turn
waste into marketable secondary resources, providing an alternative
toproducts currently made from natural or fossil resources. In the process,
it reduces CO2 emissions and the overall waste generated by theentire
coffee supply chain.

POLTLACTIDE
(PLAY

POLYLACTIDE (PLA) PROTEN ADDITIVES LN

Link to the company website: ecobean.pl


https://ecobean.pl/
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Gmina Mosina: Reduction of single-use plastics use and
awareness raising

Mosina is an urban-rural gmina in Greater Poland voivodeship, within the
Poznan agglomeration, with around 31000 inhabitants (“Basic
information,” n.d.). The municipality is comprised of 21 village districts and
the town of Mosina, where local government authorities reside. Within
the municipality borders, Wielkopolski National Park is located, visited by
over a million people every year.

In 2022 the Mosina local government agreed on introducing new
regulations concerning open calls for implementation of public tasks
aimed at eliminating single-use plastics (SUPs) (Helwak and Fiszer,
2023). According tothe new rules, parties applying for government
financial support cannot use SUPs in the course of implementing the
government-funded project.

SUPs are ubiquitous in modern economy, however, their production and
consumption patterns have over time become increasingly inefficient and
linear (European Union, 2019). They can have asignificant negative
environmental, health and economic impact, but are still often used due
to their convenience, while other, more sustainable options are readily
available.

The introduction of new regulations for government-funded projects
implementation in Mosina successfully led to reducing the number of
SUPs used in the municipality’s public projects (Helwak and Fiszer, 2023).
One such example may be a yearly marathon in the Wielkopolski
National Park, where organizers ceased to serve the participants water in
plastic cups, reminding them to bring their own water bottles. Such
decisions can also contribute to rising awareness of sustainable solutions
in the local community.

Fragment of a poster of a yearly marathon in Wielkopolski National Park, Gmina Mosina,
reminding the contestants to bring their own water bottle



foodsharing

Foodsharing Warsaw: food-waste

redistribution

Preventing through

Foodsharing Warsaw is an informal civic society organization with
around 200 volunteers, operating inthe capital of Poland (Chowaniec et
al.,, 2023). It was started in 2016 and was inspired by similar grassroots
activities in Germany.

The community’s goal is preventing food waste through its redistribution.
Food is picked up by the volunteers, e.g. from local shops, and is placed in
openly available foodsharing equipped with shelves orfridges (Chowaniec
et al,, 2023). Some of such spots are run by the city government and some,
by theorganization itself.

Food waste is a present and pressing problem, largely tied to consumers’
behavior patterns, since much as 60% of food waste is generated
byindividual households (Federacja Polskich Bankéw Zywnosci, 2023).
While the most common reason is overlooking the food expiration date,
over 20% of Poles declare waste caused by buying and preparing too
much food.

36 3% AT

A map of foodsharing spots in Warsaw

The Foodsharing Warsaw group picks up and redistributes food in
Warsaw and other cities nearby, making it freely available to everyone and
conseqguently contributing to reducing food waste. It also runs
foodsharing points where individuals may leave their own uneaten
products and an open Facebook group, via which its members can
communicate, schedule pick-ups, etc (Chowaniec et al., 2023). While the
mission of the community is solely preventing food waste, it often
cooperates with other non-profits to redistribute the collected food
among those in need.

N



Conclusions and Recommendations

Over the recent years, Poland has largely developed in a way that does not support
circularity principles — the use of materials grew, while most of them are still virgin
materials, andthecurrent Polish economy can be classified as waste-intensive. On
the other hand, reverse trends, such as rise in material productivity, recycling rates,
and awareness, could also be observed, giving hope for development of CE in
Poland.

To achieve this goal, current legislation must be consequently
andcomprehensively updated and successfully implemented, so that it fosters
sustainable practices and eco-innovations rather than hinders progress in this area.
It is also important to close theresource loops, especially in the resource-intensive
sectors, such asconstruction.

Finally, building positive links between different sectors is needed, so
thatgovernment, members of the academia, various businesses and start-
ups, NGOs and civil society organisations all collaborate in the
implementation of CE and awareness rising.

12



BIBLIOGRAPHY

Baczyk, A, 2021. Finansowanie gospodarki o obiegu zamknietym w nowej perspektywie finansowej
na lata 2021-2027, in: Kulczycka, J. (Ed.), Ewaluacja Gospodarki o Obiegu Zamknietym - Wyzwania,
Bariery, Korzysci. Instytut Gospodarki Surowcami Mineralnymi i Energig Polskiej Akademii Nauk,
Krakéw, pp. 9-18.

Basic information [WWW Document], n.d. Mosina Municipality. URL https://en.mosina.pl/ (accessed
1 April 2024).

Blagoeva, N., Georgieva, V., Dimova, D., 2023. Relationship between GDP and Municipal Waste:
Regional Disparities and Implication for Waste Management Policies. Sustainability 15.
https://doi.org/10.3390/su152115193

Brycht, N., 2024. The Problem of Recycling Construction Waste in Poland, in: Blikharskyy, Z.,
Koszelnik, P., Lichotai, L., Nazarko, P., Katunsky, D. (Eds.), Proceedings of CEE 2023. Springer Nature
Switzerland, Cham, pp. 42-48. https://doi.org/doi.org/10.1007/978-3-031-44955-0_5

Bukowski, H. Czachodrska, A, Kasek, L., Koszewska, M. Sznyk, A, 2021. Gospodarka obiegu
zamknietego - co na to konsument? Innowo, Warszawa.

Chowaniec, M., Czapnik-Jurak, M., Helwak, M., Jasinska, A, Lipka-Szostak, K., Kochan, P., Zakrzewska-
Sobaczek, N. 2023. Dobre praktyki zero waste inicjowane przez organizacje pozarzadowe i
aktywistéw. Federacja Polskich Bankéw Zywnosci.

Circle Economy, Innowo, Natural State, 2022. The Circularity Gap Report - Poland.

Council of Ministers, 2023. Uchwata nr 96 Rady Ministrow z dnia 12 czerwca 2023 r. w sprawie
Krajowego planu gospodarki odpadami 2028.

Council of Ministers, 2019. Mapa drogowa transformacji w kierunku gospodarki o obiegu
zamknietym. Council of Ministers, Warszawa.

EcoBean. Coffee waste reinvented. [WWW Document], 2024. EcoBean. URL https://ecobean.pl/
(accessed 11 April 2024).

European Commission, 2023. European Innovation Scoreboard 2023 - Country profile Poland.
European Commission.

European Commission, 2020. Communication from the Commission to the European Parliament,
the Council, the European Economic and Social Committee and the Committee of the Regions ‘A
New Circular Economy Action Plan for a Cleaner and More Competitive Europe.’

Eurostat, 2024b. Waste generation per capita. https://doi.org/10.2908/CEI_PC034

Eurostat, 2024c. Municipal  waste  statistics [Www Document]. Eurostat. URL
https://ec.europa.eu/eurostat/statistics-
explained/index.phptitle=Municipal_waste_statistics#Municipal_waste_treatment (accessed 8 April
2024).

Eurostat, 2024d. Recycling rate of municipal waste. https://doi.org/10.2908/cei_wmOTl

Eurostat, 2024e. Food waste. https://doi.org/10.2908/cei_pc035

13



Eurostat, 2023a. Resource productivity statistics [WWW Document]. Eurostat. URL
https://ec.europa.eu/eurostat/statistics-explained/index.php?
title=Resource_productivity_statistics#Variation_of_resource_productivity_across_EU_Member_Stat
es (accessed 7 April 2024).

Eurostat, 2023b. Circular material use rate. https://doi.org/10.2908/ENV_AC_CUR

Eurostat, 2023c. Food waste and food waste prevention - estimates [WWW Document]. Eurostat.
URL https://ec.europa.eu/eurostat/statistics-explained/index.php?
title=Food_waste_and_food_waste_prevention_-
_estimates#In_the_supply_and_consumption_sectors.2C_food_waste_generation_may_represent_1
O_percent_of_food_supplied_in_the_EU (accessed 8 April 2024).

Federacja Polskich Bankéw Zywnosci, 2023. Nie marnuj jedzenia 2023. Federacja Polskich Bankéw
Zywnosci.

Helwak, M., Fiszer, A., 2023. Dobre praktyki zero waste w polskich samorzadach. Federacja Polskich
Bankdow Zywnosci.

Jasinska, A, 2022. Eco-Innovation Country Profile 2022: Poland. Ecorys.

Kulczycka, J., Harazin, P. 2021. Gospodarka o obiegu zamknietym w strategiach i planach
wojewodztw w Polsce — badania ankietowe, in: Kulczycka, J. (Ed.), Ewaluacja Gospodarki o Obiegu
Zamknietym - Wyzwania, Bariery, Korzysci. Instytut Gospodarki Surowcami Mineralnymi i Energig
Polskiej Akademii Nauk, Krakdw, pp. 59-68.

Ministry of Development Funds and Regional Policy, 2023. Wptyw polityki spdjnosci narozwdj
spoteczno-gospodarczy Polski i regionédw w latach 2004-2021. Ministry of Development Funds and
Regional Policy, Warszawa.

Moraga, G., Huysveld, S., Mathieux, F., Blengini, G.A, Alaerts, L., Van Acker, K., de Meester, S., Dewulf,
J., 2019. Circular economy indicators: What do they measure? Resour. Conserv. Recycl. 146, 452-46].
https://doi.org/10.1016/j.resconrec.2019.03.045

Omyta-Rudzka, M., 2020. Swiadomos¢ ekologiczna Polakéw (No. 163/2020). CBOS.

Pamietaj o zabraniu bidonu [WWW Document], 2023. Krél Parku. URL https://krolparku.pl/pamietaj-
o-zabraniu-bidonu/ (accessed 11 April 2024).

Statistics Poland, Agriculture and Environment Department, 2023. Environment 2023, Statistical
analyses. Statistics Poland, Warszawa.

United Nations Environment Programme, 2024. Food Waste Index Report 2024.
Think Eat Save: Tracking Progress to Halve Global Food Waste.

World Bank, 2023. Diagnostic Analysis for Circular Economy Interventions in Poland. World Bank,
Washington DC.

14



