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Abstract: The Constitution of the Republic of Poland repeatedly refers to 
environmental protection. It mentions it in Article 5, stating: 

“The Republic of Poland (...) shall ensure environmental protection, guided by the principle 
of sustainable development,” 

and in Article 74, which reads: "Art. 74. 

1. Public authorities shall pursue a policy ensuring ecological safety for present and 
future generations. 

2. Environmental protection is the duty of public authorities. 

3. Everyone has the right to information about the state and protection of the 
environment. 

4. Public authorities shall support citizens' activities aimed at protecting and 
improving the state of the environment,“ and in 

Article 86, which states: ”Everyone is obliged to care for the state of the environment and 
is responsible for any deterioration caused by them. The principles of this responsibility are 
specified by law." 

This state of affairs allows us to make the indisputable assertion that environmental 
protection was of great importance to the framers of the Constitution. However, 30 years 
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have passed since the adoption of the Polish Constitution, and the state of the environment 
– broadly understood – has deteriorated rather than improved, which allows us to make 
another thesis that the legislator has failed in this matter. It has not met the constitutional 
requirements. This issue is very broad and consists of many components, one of which is 
paper recycling. It is this aspect that will form the basis of this study. The aim of the study 
is to indicate the extent to which artificial intelligence can increase paper recycling and thus 
contribute to environmental protection in this area. The essence of the study will be to 
present the legal framework for paper recycling, statistics on the actual secondary processing 
of raw materials, and to show whether the measures taken by the legislator actually 
contribute to an increase in paper recycling or whether, despite constant legislative changes, 
there is a kind of stagnation in this area; and finally, to indicate ways in which the use of 
artificial intelligence can contribute to increasing recycling rates and the secondary use of 
raw materials. The study will use theoretical and dogmatic legal methods. 

Keywords: recycling, paper recycling, extended producer responsibility, waste 

 

1. EU regulations on paper recycling 

Poland's accession to the EU bound the Polish legal system in many areas. One 

of these was environmental protection and waste management standards. One of the first 

important legal acts in this area was Directive 2008/98/EC of the European Parliament and 

of the Council of November 19, 2008 (Waste Framework Directive), which established a 

hierarchy of waste management: from prevention through management, preparation for 

reuse, recycling, other recovery processes, and finally disposal.1 This directive also imposed 

an obligation for the selective collection of paper and, above all, material processing (points 

1 and 2). Ten years after its adoption, it became necessary to review it, mainly due to the fact 

that, in the opinion of legislators, the practice of recycling raw materials was not effective 

enough. 

Therefore, in 2018, Directive 2018/851 amending Directive 2008/98/EC on 

waste, which is part of the so-called Circular Economy Package, was adopted.2 This act, in 

a sense, re-presented the quantitative targets for municipal waste, indicating that 

 
1 DIRECTIVE 2008/98/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 
of November 19, 2008 
on waste and repealing certain Directives, OJ EU L 2008.312.3 
 
2 DIRECTIVE (EU) 2018/851 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 
of May 30, 2018 
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1) by 2025 – 55% 

2) by 2030 – 60% 

3) by 2035 – 65% should be recycled, including paper and cardboard. 

This directive tightened the requirements for the quality of selective collection. In 

other words, it was not only the quantity of recycled raw material that became important, 

but above all its quality, high quality, which in turn affects the quality of the fibers of the 

recycled material and the possibility of their reprocessing. It is worth adding that this act was 

in line with a much earlier directive, namely Directive 94/62/EC on packaging and 

packaging waste, which aimed to harmonize national measures on the management of 

packaging and packaging waste in order to prevent or reduce their impact on the 

environment, thereby ensuring a high level of environmental protection and ensuring the 

functioning of the internal market and avoiding obstacles to trade and distortions and 

restrictions.3 However, this Directive is being replaced by the Packaging and Packaging 

Waste Regulation (PPWR)4 of December 19, 2024, which entered into force on February 

11, 2025, and will become binding on August 26, 2026. Its essence refers to the directive 

itself, as the main objective of the regulation is to reduce the amount of packaging and related 

waste, promote a circular economy for packaging, and harmonize national regulations within 

EU countries. In practice, this act imposes an obligation to ensure the use of fully recyclable 

packaging from 2030 (Article 6), in other words, packaging that is suitable for large-scale 

recycling. Importantly, one of the preferred packaging materials is paper and cardboard. 

However, their use under this regulation is subject to restrictions. According to Article 5, 

cardboard and paper must not contain substances that limit or prevent recycling, such as 

highly concentrated, heavy dyes. Furthermore, pursuant to Article 7, a minimum amount of 

 
amending Directive 2008/98/EC on waste, OJEU.L.2018.150.109 
 
3 DIRECTIVE 94/62/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIl of 
December 20, 1994 
on packaging and packaging waste, OJEU L.1994.365.10 
 
4 Regulation (EU) 2025/40 of the European Parliament and of the Council of December 19, 2024 on 
packaging and packaging waste, amending Regulation (EU) 2019/1020 and Directive (EU) 2019/904, 
and repealing Directive 94/62/EC (Text with EEA relevance), Document 32025R0040, https://eur-
lex.europa.eu/eli/reg/2025/40/oj/eng 
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recycled materials in packaging has been introduced in order to increase the use of secondary 

raw materials, and in addition, a biodegradability requirement has been introduced for 

specific packaging, such as fruit packaging (Article 9). It is also worth considering Article 10 

in conjunction with Article 24, which primarily require manufacturers to eliminate so-called 

empty spaces and minimize packaging space loss, which in practice means that packaging 

should be designed in a way that maximizes its use, without fillers and excessively unjustified 

layers. The act also promotes reusable packaging, which includes paper pallets, crates, and 

reusable cardboard systems (Article 11). The act introduces a secondary obligation by 

harmonizing labels, which in turn is linked to the obligation to provide information on the 

material from which the packaging is made (paper or cardboard) and how it is to be sorted 

(Articles 12-14). This obligation is important because we still have problems with the proper 

sorting of waste in our domestic system. Finally, it is also worth referring to Article 25 of 

the act in question, as it introduces a ban on the use of polymers as specific single-use 

materials, which automatically forces their replacement with cardboard or paper packaging. 

When discussing EU regulations on waste management, including paper and 

cardboard, the issue of extended producer responsibility cannot be overlooked. Its 

introduction was a gradual process, as it was initially introduced on the basis of Articles 8 

and 8a of the aforementioned Directive 2008/98/EC, but its key provisions were 

supplemented and strengthened by Directive 2018/51. These acts placed the burden on 

producers, transferring to them the organizational and financial burden of collecting, sorting, 

and ultimately processing packaging. In this way, local governments were “freed up” by 

placing the burden on businesses and introducing a key standard for the practical functioning 

of the circular economy. 

In summary, it should be noted that the EU has a very deep normative approach 

to the issue of paper and cardboard recycling. What is more, it forces member states to 

increase the use of this raw material as a packaging material, replacing the ubiquitous 

polymers with it. However, the greatest burden has not been placed on states or local 

governments, but on entrepreneurs, mainly producers. 

 

2. Waste Act 
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The above studies force us to refer to domestic solutions in this matter. In this 

regard, the key piece of legislation is the Waste Act of December 14, 2012, in which the 

legislator regulated the basic issues concerning the obligation to selectively collect paper, 

provided a definition of recycling, specified the rules for processing waste paper, and defined 

the obligations of municipalities in terms of organizing a recycling system. Importantly, 

according to this act, paper and cardboard collected non-selectively lost their value and status 

as a fully-fledged secondary raw material. Importantly, the Act imposed waste management 

obligations not only on the producer but also on the holder in connection with the placing 

of products on the market, and outlined the procedure for the adoption of national waste 

management plans by the Council of Ministers and provincial plans by provincial assemblies 

(Articles 33-36). 

This was supplemented by the Act of June 13, 2013, on packaging and packaging 

waste management, which regulated the definition and trade in paper and cardboard 

packaging, introduced product fees related to product packaging and, very importantly, 

introduced reporting obligations for producers in the field of packaging trade. Thus, this Act 

became the basis for extended producer responsibility in Poland and, in practice, represented 

a further step towards tightening waste policy, but also a clear increase in the obligations of 

entrepreneurs in this area. Over time, the obligations of entrepreneurs have only increased, 

and it can be said with full conviction that if the current policy direction is maintained, they 

will increase further in the near future. 

The above allows us to conclude that the national legislator is following EU trends 

and guidelines. These are primarily set out in Regulation (EU) 2025/40 on packaging and 

packaging waste (PPWR), Directive 2008/98/EC on waste, and Directive (EU) 2019/904 

on single-use plastic products (SUP). Currently, the minimum recycling rate for paper and 

cardboard in Poland is set out in Article 6(1)(f) of Directive 94/62/EC on packaging and 

packaging waste. However, a look at the practice of paper and cardboard collection and 

recycling in Poland and Europe provides clarity on the normative content. According to the 

IOŚ-PIB methodology, the recycling rate for paper and cardboard packaging remains at just 

over 80%5. This high rate exceeds the EU average, which, based on data from 2024, stood 

 
5 MONITORING REPORT 2024 European Declaration on Paper Recycling 2021-2030,; 
https://www.cepi.org/wp-content/uploads/2025/07/EPRC-Monitoring-Report-2024.pdf 



 
113 

at 75.1%6. By 2030, we are to reach a level of 85% by weight for paper and cardboard. 

(Article 6(1)(i)(vi) of the above-mentioned directive), which means that we have to increase 

the level by a few percent7. Paradoxically, the higher the recycling rate, the harder it is to 

increase it further, and thus the search for ways to increase it usually becomes more 

expensive. Of course, it is possible to raise public awareness and increase the level of public 

knowledge about recycling, but with such a high recycling rate, this does not seem sufficient, 

as this rate indicates that the public already has this knowledge. The study and use of AI in 

the recycling process, which will aim to minimize the loss of recycled raw materials, may 

prove helpful in this regard. 

 

3. AI and paper and cardboard recycling 

This raises the question of to what extent and where raw material losses occur and 

why. The answer to this question is not simple, as these losses are diverse in nature. 

The first issue that prompts reflection is the issue of selective collection and 

contamination of raw materials. These can come from a variety of sources. These may 

include certain mineral oils, phthalates, phenols, parabens, and other groups of chemicals; 

in addition to these, we must not forget, for example, food residues (at least 51 substances 

considered potentially critical for paper and cardboard recycling are in common use)8. 

Together, these substances can reduce or completely eliminate the recyclability of paper and 

cardboard, leading not only to a reduction in fiber hardness but also to the elimination of 

the raw material from the recycling process. This raises the question of the extent to which 

AI can support this stage of the recycling process, minimize raw material losses, and improve 

the quality of sorting. A partial answer to this question is provided by smart containers 

 
6 Press release: European Paper Recycling Council Reports Strong Recycling Rates for 2024 
Jul 11, 2025, https://www.cepi.org/wp-content/uploads/2025/07/Press-Release_Monitoring-
Report%C2%AD_EPRC_10072025.pdf 
7 See Article 52 of Regulation (EU) 2025/40 of the European Parliament and of the Council on 
packaging and packaging waste (Packaging and Packaging Waste Regulation, PPWR) – published in the 
Official Journal of the EURegulation (EU) 2025/40 – “Recycling targets and promotion of recycling” 
 
8 More about that, Kostyantyn Pivnenko, Eva Eriksson, Thomas F. Astrup, Waste paper for recycling: 
Overview and identification of potentially critical substances, “Waste Management” 2015, vol. 45, p. 
134-142. 

https://www.sciencedirect.com/author/7005097823/thomas-fruergaard-astrup
https://www.sciencedirect.com/journal/waste-management
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equipped with cameras and image recognition algorithms, which allow paper to be 

recognized, thereby identifying errors in sorting and, at the same time, keeping statistics on 

the quality of raw materials. In this way, it will be possible to identify areas that do not meet 

the quantitative and qualitative requirements specified by law for the collection of paper and 

cardboard, to raise awareness in these areas through educational activities aimed at increasing 

public awareness, and ultimately to bring about a real improvement in the quality of 

secondary raw materials.9 

The next stage of the recycling process is transport. The key problem in this area 

concerns the shipment of raw materials. For example, some districts have a high weekly 

collection rate, others have a biweekly collection rate, and still others have a monthly 

collection rate. Effective planning of raw material collection routes eliminates financial and 

environmental losses, and AI is an excellent tool in this regard. Algorithms based on 

quantitative and qualitative data from specific areas are able to optimize raw material 

collection routes by adapting them to the needs of entities, which guarantees stability of 

supply. 10 

The next stage in which AI can be used to increase the recycling rate of paper and 

cardboard takes place in sorting plants. Labor costs and the physical nature of sorting make 

manual sorting expensive and, ultimately, time-consuming and prone to errors. At this stage, 

AI-based sorting machines equipped with, for example, NIR sensors and spectroscopy, 

operating on the basis of deep learning, can be used not only to recognize individual types 

 
9 Gaca, Aira Jeiah B. Gañolon, Jericho Jaculbe, Charmie Libradilla, Junryl Mapili, John Rey, Automated 
Waste Segregator With Sensor-Based Detection For Enhanced Waste Disposal. A mini-Research 
Project In Partial fulfillment of the Requirements for the course. ENS 341 Research Methods for 
Engineering, 
https://norsu.edu.ph/files/wuri/2025/Automated%20Waste%20Segregator%20With%20Sensor-
Based%20Deteection%20For%20Enhanced%20Waste%20Disposal.pdf 
10 Bingbing Fang, Jiacheng Yu, Zhonghao Chen, Ahmed I. Osman, Mohamed Farghali, Ikko Ihara, 
Essam H. Hamza, David W. Rooney ,Pow-Seng Yap, Artificial intelligence for waste management in 
smart cities: a review 2023, Volume 21, p. 1959–1989; Martin Johannes du Plessis, Retief Gerber, Leila 
Louise Goedhals-Gerber, Joubert van Eeden , Shaping the Future of Freight Logistics: Use Cases of 
Artificial Intelligence, “Sustainability” 2025, 17(4), p. 1355, https://doi.org/10.3390/su17041355, 
Ruiying Li , Yating Zhao, Investigating How AI and Data Science TechniquesAre Applied in the Freight 
Transportation Industry, in Particular, the Land TransportationPerspective, „ Advances in Economics, 
Management and Political Sciences” 2023, vol. 7, p. 251-261. 

https://link.springer.com/article/10.1007/s10311-023-01604-3?utm_source=chatgpt.com#auth-Bingbing-Fang-Aff1
https://link.springer.com/article/10.1007/s10311-023-01604-3?utm_source=chatgpt.com#auth-Jiacheng-Yu-Aff1
https://link.springer.com/article/10.1007/s10311-023-01604-3?utm_source=chatgpt.com#auth-Zhonghao-Chen-Aff1
https://link.springer.com/article/10.1007/s10311-023-01604-3?utm_source=chatgpt.com#auth-Ahmed_I_-Osman-Aff2
https://link.springer.com/article/10.1007/s10311-023-01604-3?utm_source=chatgpt.com#auth-Mohamed-Farghali-Aff3-Aff4
https://link.springer.com/article/10.1007/s10311-023-01604-3?utm_source=chatgpt.com#auth-Ikko-Ihara-Aff3
https://link.springer.com/article/10.1007/s10311-023-01604-3?utm_source=chatgpt.com#auth-Essam_H_-Hamza-Aff5
https://link.springer.com/article/10.1007/s10311-023-01604-3?utm_source=chatgpt.com#auth-David_W_-Rooney-Aff2
https://link.springer.com/article/10.1007/s10311-023-01604-3?utm_source=chatgpt.com#auth-Pow_Seng-Yap-Aff1
https://www.mdpi.com/journal/sustainability
https://doi.org/10.3390/su17041355
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of paper and cardboard, but also to select contaminated paper and cardboard that is not 

suitable for recycling, which inevitably improves the quality of the fraction.11 

The selection of raw material contaminated for various reasons is a stage followed 

by its partial recovery. AI can play a huge role here, as the removal of fats, paints, or 

varnishes from paper and cardboard is based on the recognition of contaminants and the 

appropriate selection of neutralizing reagent parameters. This process of removing 

contaminants also involves selecting the appropriate temperature and rinsing time, which 

can be determined by AI, thus increasing both the durability and fiber consumption of the 

raw material, as well as the number of possible recycling cycles. Ultimately, this translates 

into an extension of the raw material's “life.”12 

Another element of the paper and cardboard recycling process in which AI can 

be used is the stage after the reproduction of the material itself, which concerns the quality 

control of the post-recycling product. Based on automatic image and fiber structure analysis, 

AI can effectively classify the manufactured product into a specific quality class, increasing 

precision compared to manual classification, which in turn has a positive impact on 

consumer confidence. 13 

 
11 Pallab Das, Qiang Zeng, Jean-Baptiste Sirven, Jong-Min Lee, Jean-Christophe P. Gabriel, AI-enabled 
spectral classification of plastic resins from E-waste via laser-induced breakdown spectroscopy for 
advanced sorting applications, “Resources, Conservation and Recycling” 2026, vol. 226, 
1https://www.sciencedirect.com/science/article/pii/S0921344925005373; Oriol Chacón-Albero, 
Mario Campos-Mocholi, Cédric Marco-Detchart, Vicente Julian, Jaime Andrés Rincon, Vicent Botti, 
AI for Sustainable Recycling: Efficient Model Optimization for Waste Classification Systems, Sensors 
2025, 25, 3807. https://doi.org/10.3390/s25123807. 
12 Baozhuang Niu a, Chengwei Lai, Zebin Zheng, Zhiyuan Qi, Zhipeng Dai, 
AI quality control in competitive recycling facing material contamination, 
https://www.sciencedirect.com/science/article/abs/pii/S092552732500026X. 
13 Stefan B. Lindström, Rabab Amjad, Elin Gåhlin, Linn Andersson, Marcus Kaarto, Kateryna 
Liubytska, Johan Persson, Jan-Erik Berg, Birgitta A. Engberg, Fritjof Nilsson, Pulp Particle 
Classification Based on Optical Fiber Analysis and Machine Learning Techniques, “Fibers” 2024, 
no.12(1), 2; https://doi.org/10.3390/fib12010002; Jose Antonio Martinez Maldonado, Recycled paper 
visual indexing for quality control,” Expert Systems with Applications” 2009, 
https://doi.org/10.1016/J.ESWA.2008.11.023, 
https://www.academia.edu/101030672/Recycled_paper_visual_indexing_for_quality_control; Ana 
Moral,, M. Concepcion Monte, Elena Cabeza, Angeles Blanco, Morphological characterization of pulps 
to control paper properties, „Cellulose Chemistry and Technology” 2010, no 44(10), 473-480 
https://www.researchgate.net/publication/261511401_Morphological_characterization_of_pulps_to
_control_paper_properties. 

https://www.sciencedirect.com/journal/resources-conservation-and-recycling
https://www.sciencedirect.com/journal/resources-conservation-and-recycling/vol/226/suppl/C
https://www.sciencedirect.com/author/55628335500/baozhuang-niu
https://www.deepl.com/pl/Fibers
https://doi.org/10.3390/fib12010002
https://independent.academia.edu/MartinezMaldonadojoseantonio
https://doi.org/10.1016/J.ESWA.2008.11.023
https://www.researchgate.net/profile/Ana-Moral?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Ana-Moral?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/M-Monte-2
https://www.researchgate.net/profile/Elena-Cabeza
https://www.researchgate.net/profile/Angeles-Blanco-2?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Cellulose-Chemistry-and-Technology-0576-9787?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
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When referring to the use of AI in paper and cardboard recycling, it is also 

necessary to point out the possibility of using AI throughout the reporting process. The EU 

standards adopted are a requirement that member states must meet. AI can help with 

statistics, the recycling reporting process14, but also with detecting irregularities in this area, 

such as greenwashing, which has been written about in Polish literature by J. Kmita, among 

others.15 It is already common knowledge that AI allows for the analysis of huge amounts 

of data that are difficult and time-consuming from a human perspective. This, in turn, means 

increased transparency and functionality in the implementation of legal standards. This is 

related to another issue, namely effective planning. Effective planning is only possible on the 

basis of complete data, the analysis of which allows for the development of forecasts for 

future actions.16 

 

4. Summary 

Statistics show that paper and cardboard recycling has the highest rate among all 

types of waste. The current rate in Poland exceeds the EU and global averages. However, 

 
14 Stefan B. Lindström, Rabab Amjad, Elin Gåhlin, Linn Andersson, Marcus Kaarto, Kateryna 
Liubytska, Johan Persson, Jan-Erik Berg, Birgitta A. Engberg, Fritjof Nilsson, Pulp Particle 
Classification Based on Optical Fiber Analysis and Machine Learning Techniques, “Fibers” 2024, 
no.12(1), 2; https://doi.org/10.3390/fib12010002; Jose Antonio Martinez Maldonado, Recycled paper 
visual indexing for quality control,” Expert Systems with Applications” 2009, 
https://doi.org/10.1016/J.ESWA.2008.11.023, 
https://www.academia.edu/101030672/Recycled_paper_visual_indexing_for_quality_control; Ana 
Moral,, M. Concepcion Monte, Elena Cabeza, Angeles Blanco, Morphological characterization of pulps 
to control paper properties, „Cellulose Chemistry and Technology” 2010, no 44(10), 473-480 
https://www.researchgate.net/publication/261511401_Morphological_characterization_of_pulps_to
_control_paper_properties. 
15 Julia Kmita, Greenwashing as an Obstacle to the Green Transition of the European Union, “Theory 
and Practice of Academic Teaching” 2024, vol. 3, no. 33, pp. 1-12. 
16 Cristiane Maria Defalque, Aneirson Francisco da Silva, Fernando Augusto Silva Marins, Goal 
programming model applied to waste paper logistics processes, “Applied Mathematical Modeling” 2021, 
vol. 98, pp. 185-206; Song Hu, Info, Jigeng Li, Info, Mengna Hong, Info, Yi Man, Info, Analysis of 
energy saving and emission reduction of secondary fiber mill based on data mining, „Journal of 
Environmental Engineering and Landscape Management” 2021, vol. 29(2), pp. 85-93. 
https://doi.org/10.3846/jeelm.2021.14219. 
Ana Moral,, M. Concepcion Monte, Elena Cabeza, Angeles Blanco, Morphological characterization of 
pulps to control paper properties, „Cellulose Chemistry and Technology” 2010, no 44(10), 473-480 
https://www.researchgate.net/publication/261511401_Morphological_characterization_of_pulps_to
_control_paper_properties. 
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https://www.researchgate.net/profile/Ana-Moral?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/Ana-Moral?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/M-Monte-2
https://www.researchgate.net/profile/Elena-Cabeza
https://www.researchgate.net/profile/Angeles-Blanco-2?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Cellulose-Chemistry-and-Technology-0576-9787?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.sciencedirect.com/author/57274713200/f-a-s-marins
https://www.sciencedirect.com/journal/applied-mathematical-modelling
https://www.sciencedirect.com/journal/applied-mathematical-modelling/vol/98/suppl/C
https://journals.vilniustech.lt/index.php/JEELM/search/search?query=Song%20Hu
https://journals.vilniustech.lt/index.php/JEELM/search/search?query=Jigeng%20Li
https://journals.vilniustech.lt/index.php/JEELM/search/search?query=Mengna%20Hong
https://journals.vilniustech.lt/index.php/JEELM/search/search?query=Yi%20Man
https://doi.org/10.3846/jeelm.2021.14219
https://www.researchgate.net/profile/Ana-Moral?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/profile/M-Monte-2
https://www.researchgate.net/profile/Elena-Cabeza
https://www.researchgate.net/profile/Angeles-Blanco-2?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/journal/Cellulose-Chemistry-and-Technology-0576-9787?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19


 
117 

according to EU regulations, we have four years to achieve an 85% recovery rate for this 

raw material. This raises the question of how much AI can help in achieving this rate. 

Research has shown that AI in paper and cardboard recycling can support the recycling 

process at many stages, from increasing collection to recovery and, finally, reporting and 

planning. However, several key questions arise. First, will the introduction of technology 

based largely on AI be cost-effective in terms of achieving the 85% recovery rate required 

by law? Another issue is the cost of changing and introducing recycling technology, as it 

raises the question of whether these costs will be borne entirely by businesses, whether the 

state will also participate in them, or whether, as it has done so far, it will leave businesses 

to their own devices. Thus, striving to develop further producer responsibility. At present, 

recycling technology still involves significant costs, and it remains to be seen who will bear 

them. This raises the question of the extent to which the state and the EU will participate in 

the costs of a possible technological transformation of businesses and to what extent they 

will leave these entities with the obligation to meet the standards. At present, the latter option 

is the most likely. 
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