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Abstract: 

 

Purpose: The aim of the article is to assess the deposit-return system (DRS) operating in 

Poland as an economic instrument of environmental policy supporting municipal waste 

management and the transition towards a zero-waste model. Particular attention is paid to 

the quality of the system from the residents’ perspective and to the barriers limiting 

participation, including the availability of return points, the convenience of using the system, 

the reliability of the infrastructure, the transparency of the rules, and the method of 

recovering the deposit. 

Design/Methodology/Approach: The article uses the desk research method, including an 

analysis of the literature on economic instruments of environmental policy, municipal waste 

management, and deposit-return systems. The analysis is supplemented by legal regulations, 

data from the Ministry of Climate and Environment, and the results of Polish consumer 

opinion surveys. The results are compared with studies of deposit-return systems operating 

in other European countries. 

Findings: The deposit-return system is characterized by a strong and clear incentive 

mechanism, as returning packaging is directly linked to the recovery of the deposit. 

However, its effectiveness also depends on the quality of the system’s organization. These 

conclusions are consistent with the findings of international studies. 

Practical Implications: System development should focus not only on increasing the number 

of returned containers but also on improving the user experience. The density and optimal 

location of the return point network, equipment reliability, simplified deposit refund, and 

effective communication with residents are of particular importance. 

Originality/Value: The value of the article lies in combining an economic analysis of the 

deposit-return system with an assessment of its operating conditions from the residents' 

perspective. The adopted approach indicates that the economic effectiveness of the 

instrument depends not only on the nominal deposit value but also on the ease of 

participation and the quality of the return infrastructure. 
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1. Introduction 

 

Municipal waste management is one of the key areas of local environmental policy. 

Increasing consumption, the widespread use of single-use products, and the large 

scale of packaging use create a need to seek solutions that are not limited solely to 

the collection and management of the resulting waste stream. Instruments supporting 

waste prevention, reuse, separate collection, and keeping materials in the economic 

cycle are becoming increasingly important. 

 

These activities are consistent with the principles of the circular economy and the 

zero waste concept. In the case of cities, this means shifting the focus from waste 

management after its generation to the management of resource flows. Waste should 

first be eliminated through prevention, and where this is not possible, products and 

materials should retain their use or material value for as long as possible. 

 

Achieving such goals requires the use of diverse environmental policy instruments. 

Administrative and legal instruments establish obligations, norms, prohibitions, and 

standards, while economic instruments affect the relationship between the costs and 

benefits associated with specific behaviour (Śleszyński, 2000; Graczyk, 2013). Their 

role is to create conditions in which behaviour preferred from an environmental 

perspective also becomes economically rational for the given entity. 

 

One of the main justifications for the use of economic instruments is the need to 

internalise external costs. The costs of the negative impact of production and 

consumption on the environment are not always included in the economic 

calculations of the party responsible. Incorporating them into economic decisions 

represents the practical dimension of the “polluter pays” principle (Górka, 1998). 

 

In municipal waste management, however, not every financial instrument creates an 

equally strong incentive to change behaviour. The traditional municipal waste 

management fee is primarily intended to finance the system. If its amount is not 

directly related to the amount of waste generated by a specific household, its 

motivational impact remains limited (Ciechelska, 2015). 

 

The deposit-return system is structured differently. When purchasing a product in 

packaging covered by the system, the consumer incurs an additional charge that can 

be recovered after returning the packaging. There is therefore a direct relationship 

between a specific behaviour of a resident and a financial benefit. This mechanism 

makes the deposit-return system an interesting example of a market-based 

environmental policy instrument. 

 

The amount of the deposit itself, however, does not determine the effectiveness of 

the system. From the resident’s perspective, the possibility of returning packaging 

easily and reliably is also important. The availability of collection points, the 

location of reverse vending machines, their reliability, packaging preparation 
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requirements, the clarity of information, and the method of deposit reimbursement 

affect the assessment of the quality of the solution and the willingness to participate 

regularly. 

 

The aim of the article is to assess the deposit-return system operating in Poland as an 

economic instrument of environmental policy, with particular emphasis on the 

quality and barriers to its functioning from the perspective of residents.  

 

2. Economic Instruments of Environmental Policy in Municipal Waste 

Management 

 

Environmental policy constitutes the foundation of the system for managing the 

environment and natural resources. One of its objectives is to correct market 

imperfections, as the market, without appropriate regulatory mechanisms, does not 

ensure the optimal use of environmental resources (Czaja, 1993). Externalities are of 

particular importance, understood as the effects of economic and consumption 

activities whose costs are not fully borne by the entity responsible for generating 

them. 

 

Environmental policy instruments can be divided into direct and indirect regulatory 

instruments. The first group includes, among others, prohibitions, requirements, 

standards, norms, and permits. Indirect instruments, also referred to as economic or 

economic-market instruments, use financial mechanisms to influence the decisions 

of those subject to environmental policy (Śleszyński, 2000; Graczyk, 2013). 

 

Poskrobko (2007) distinguishes among economic instruments those taking the form 

of public charges, market-based instruments, financial incentives, financial 

safeguards, and administrative monetary penalties. Their common feature is the 

ability to influence behaviour by changing the economic consequences of alternative 

courses of action. 

 

Economic instruments strengthen legal and administrative regulations, make it 

possible to reduce the social costs of environmental protection, and may support a 

more efficient allocation of funds intended for environmental purposes (Granops, 

2012; Wasiuta, 2015). In waste management, their particular value results from their 

ability to influence a large number of dispersed decisions made every day by 

households. 

 

The basic financial instrument in the Polish municipal system is the municipal waste 

management fee. It provides funding for the collection, transport, recovery, and 

treatment of waste (Korzeniowski, 2014). Its incentive function is weaker, however, 

when the amount charged does not depend on the actual mass of waste generated by 

a resident. Ciechelska (2015) points out that this leads to a dilution of the “polluter 

pays” principle across the entire municipal community. 
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The possibility of differentiating charges strengthens the motivational function of the 

system. Examples include increased fees for failure to comply with the obligation to 

separate waste and partial exemptions for property owners who compost bio-waste. 

Such solutions create a more visible link between behaviour and its financial 

consequences (Jędrczak et al., 2021). The deposit-return system reflects this idea 

even more strongly, as the decision concerning an individual item of packaging is 

directly linked to the recovery or loss of the deposit. 

 

3. Deposit-Return System as an Economic Instrument 

 

A deposit-return system involves charging a specified amount when a product is sold 

and refunding it when the packaging is returned to the collection system. From an 

economic perspective, the consumer retains freedom of choice, but different courses 

of action lead to different financial consequences. In this way, used packaging 

retains a certain value until it is returned. 

 

Zhou et al. (2020), in a systematic review of deposit-return systems for beverage 

packaging, indicated that the effectiveness of such systems depends on a 

combination of design and operational parameters, including the organisation of the 

return process and the structure of the incentive. This means that the system cannot 

be assessed solely through the nominal value of the deposit. 

 

The importance of consumer behaviour is confirmed by studies conducted in 

countries where deposit-return systems have a longer history. Kremel (2024), 

examining young users of the Swedish system, found that functional values 

associated with financial benefits and convenience are of key importance. At the 

same time, the time required, the need to store packaging, and other inconveniences 

may limit participation. 

 

Roca et al. (2020) demonstrated, using the example of Spain, that attitudes towards 

DRS depend not only on environmental beliefs, but also on knowledge of how the 

system operates and the perceived convenience of the procedure. A later study 

concerning Catalonia confirmed that the amount of information provided to citizens 

influences their expected behaviour towards the system (Roca et al., 2022). 

 

The results of a pilot project conducted in Portugal indicate a similar set of 

determinants. Martinho et al. (2024) found that financial incentives, the location of 

reverse vending machines, and communication are important factors. From the 

perspective of system quality, this means that the economic instrument must be 

supported by an organisational solution that minimises the effort required from 

residents. 

 

It is also important to distinguish between systems aimed primarily at recycling and 

those supporting reuse. A cost-benefit analysis conducted for Sweden indicates that 

a reuse scenario may generate higher socio-economic benefits than a solution 
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focused solely on recycling, although the outcome depends on a range of system 

parameters (Lu et al., 2022). 

 

Table 1 presents selected international studies relevant to the assessment of deposit-

return systems and system quality. 

 

Table 1. Selected international studies on deposit-return systems and system quality 

Authors / 

country 
Method Main findings 

Relevance to the 

assessment of system 

quality 

Kremel 

(2024), 

Sweden 

focus 

group 

interviews 

 

financial incentives and 

convenience support 

participation; time and storage 

requirements may limit it 

 

convenience and 

organisation of the process 

are part of system quality 

Roca et al. 

(2020), Spain 

qualitative 

consumer 

study 

 

attitudes depend on information 

about the procedure and 

perceived inconvenience 

clarity of rules and 

communication influence 

acceptance 

Roca et al. 

(2022), Spain 

(Catalonia) 

two 

survey 

studies 

 

information modifies citizens’ 

expected behaviour 

education and 

communication should be 

part of implementation 

Martinho et 

al. (2024), 

Portugal 

pilot study 

 

importance of the incentive, 

location of reverse vending 

machines, and communication 

infrastructure accessibility 

affects system use 

Lu et al. 

(2022), 

Sweden 

cost-

benefit 

analysis 

 

a reuse scenario may outperform 

recycling in terms of benefits 

 

reusable systems are more 

closely aligned with the 

zero-waste hierarchy 

Source: Own elaboration. 

 

The studies presented indicate that the effectiveness of a deposit-return system is 

determined not only by the level of the financial incentive, but also by convenience, 

infrastructure accessibility, clarity of the rules, and the effectiveness of 

communication. The identified factors provide an important point of reference for 

assessing the solutions adopted in Poland, particularly in the context of the quality of 

the system’s operation and its acceptance among consumers. 

 

4. Organisation of the Deposit-Return System in Poland 

 

The legal framework for the Polish deposit-return system is established by the Act of 

13 June 2013 on the Management of Packaging and Packaging Waste, whose current 

consolidated text was published in the Journal of Laws of 2026, item 619. The Act 
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regulates the principles of operation of the deposit-return system, the obligations of 

producers and retailers, the collection of packaging and packaging waste, and the 

refund of deposits (Act of 13 June 2013, 2026). 

 

The nationwide deposit-return system began operating on 1 October 2025. It covers 

single-use plastic beverage bottles with a capacity of up to 3 litres, metal cans with a 

capacity of up to 1 litre, and reusable glass beverage bottles with a capacity of up to 

1.5 litres. The amount of the deposit is specified in the Regulation of the Minister of 

Climate and Environment of 8 July 2024 and amounts to PLN 0.50 for single-use 

plastic bottles, PLN 0.50 for metal cans, and PLN 1.00 for reusable glass bottles 

(Regulation of the Minister of Climate and Environment, 2024; Ministry of Climate 

and Environment, 2025). 

 

The system does not require consumers to present proof of purchase in order to 

obtain a deposit refund. Retail and wholesale outlets with a sales area exceeding 200 

m² that offer beverages in packaging covered by the system are required to 

participate in the system at least by collecting deposits, refunding them and 

accepting empty packaging and packaging waste. Smaller retail outlets are subject to 

more limited statutory obligations but may also participate in the collection of 

packaging (Act of 13 June 2013, 2026). 

 

The legislation also establishes minimum levels of separate collection for packaging 

covered by the deposit-return system. For single-use plastic beverage bottles, metal 

cans and reusable glass bottles, the required level is 77% in the years 2025–2028 and 

90% from 2029 onwards (Act of 13 June 2013, 2026).  

 

These targets show that the deposit-return system is not only a mechanism intended 

to influence individual consumer behaviour, but also an instrument used to achieve 

national waste-management objectives. 

 

According to data published by the Ministry of Climate and Environment on 21 

August 2026, 3.2 billion bottles and cans covered by the deposit-return system had 

been returned since its launch. More than 60,000 return points were operating, 

including 17,500 equipped with reverse vending machines, which accounted for 

88% of all returns (Ministry of Climate and Environment, 2026). The high share of 

automated collection makes the accessibility and reliability of reverse vending 

machines particularly important from the residents’ perspective. 

 

At the same time, the Ministry of Climate and Environment (2026) reported 

complaints concerning queues at reverse vending machines and difficulties in 

obtaining deposit refunds. The rapid increase in the number of returned containers 

therefore does not eliminate problems related to service quality. As the scale of the 

system increases, the capacity and reliability of the return infrastructure become 

increasingly important for its everyday use. 
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5. Methodology 

 

The article employs the desk research method. The first stage involved an analysis of 

the literature on environmental policy instruments and economic mechanisms used 

in municipal waste management. For this purpose, both Polish literature on 

environmental economics and studies directly related to waste management were 

used. 

 

The second stage involved an analysis of peer-reviewed international literature on 

deposit-return systems. The selection of publications focused on studies addressing 

consumer behaviour, convenience, accessibility of return points, communication, 

and the relationship between recycling and reuse. The literature search was 

conducted using the keywords ‘deposit-return system’, ‘deposit refund’, ‘consumer 

behaviour’, ‘reverse vending machine’ and ‘reuse’. 

 

The third stage included an analysis of regulations and institutional data concerning 

the Polish system, as well as a secondary analysis of public opinion studies. The 

analysis included a representative study conducted by Minds & Roses for 

Mastercard in June 2025 on a sample of 1,000 adult Poles, a CAWI study by 

Bukowska-Piestrzyńska and Górniak-Krupińska (2026) on a sample of 1,213 

respondents, and a study conducted by the Ariadna Nationwide Research Panel for 

Wirtualna Polska in August 2026 on a nationwide sample of 1,040 respondents. 

 

Due to differences in the timing of data collection, sample selection, and research 

instrument design, the results of these studies are not treated as a single dataset. 

They are used to identify residents’ expectations, usability-related problems, and 

changes in the assessment of the system. The analysis is exploratory in nature and 

does not replace a dedicated representative study conducted using a single research 

instrument after the system has stabilised. 

 

6. System Quality and Barriers to its Functioning - Residents’ Perspective 

 

6.1 Consumer Expectations before the Launch of the System 

 

The Minds & Roses study conducted for Mastercard in June 2025 showed that, even 

before the launch of the system, residents assessed it primarily in terms of 

convenience. 65% of respondents considered the deposit-return system a good idea 

that could encourage waste separation and the recovery of secondary raw materials. 

At the same time, 72% of respondents wanted to return packaging at the type of 

store where they do their everyday shopping, while 85% considered a reverse 

vending machine located in front of a store to be a convenient form of return 

(Mastercard, 2025). 

 

For respondents, accessibility was closely linked to everyday shopping routines 

rather than merely to the formal availability of a return point. From the resident’s 
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perspective, what matters is not whether a return point formally exists within the 

municipality, but whether returning packaging can be incorporated into everyday 

routines without the need to organise an additional trip. 

 

The study also revealed preferences concerning the refund of the deposit. 73% of 

respondents indicated a direct refund to a payment card as their preferred form of 

settlement when using a reverse vending machine. The preferred refund method 

therefore appears to be part of the overall user experience: respondents favoured 

solutions that shortened the process after the container had been returned 

(Mastercard, 2025). 

 

6.2 Experiences after the Implementation of the System 

 

The first nationwide results following the launch of the system indicate a moderately 

positive assessment of the solution. In a study conducted by the Ariadna Nationwide 

Research Panel for Wirtualna Polska between 21 and 24 August 2026 on a sample of 

1,040 people, 51% of respondents assessed their experience with the system 

positively. Negative assessments were reported by 27% of respondents, 14% were 

unable to form a clear opinion, and 8% had not yet used the system (Tomczak, 

2026). 

 

These results should be interpreted in conjunction with the very large scale of 

returns reported by the Ministry of Climate and Environment. The fact that the 

system has processed billions of items of packaging does not mean that every user 

interaction is problem-free. A high collection volume and the quality of residents’ 

experience are separate dimensions of assessment (Ministry of Climate and 

Environment, 2026). 

 

An earlier study by Bukowska-Piestrzyńska and Górniak-Krupińska (2026), 

conducted using the CAWI method on 1,213 respondents, confirms the importance 

of consumer behaviour and attitudes towards returnable packaging. At the same 

time, the authors emphasise the non-representative nature of the sample. 

Nevertheless, the findings are useful as a supplement to the analysis because they 

show that the environmental characteristics of packaging are not an important 

purchasing criterion for all consumers, which further increases the importance of the 

system’s economic and organisational incentives. 

 

6.3 Accessibility of Return Points and Infrastructure Location 

 

The accessibility of return points is one of the factors most consistently identified in 

the literature. Portuguese research showed that the location of reverse vending 

machines was one of the main factors influencing the effectiveness of the pilot 

programme (Martinho et al., 2024). A similar conclusion can be drawn from 

Swedish studies, where convenience was identified as a fundamental functional 

value of the system (Kremel, 2024). 
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The Polish system already has an extensive network of return points, but their spatial 

distribution is also important. The available evidence suggests that return points 

integrated into residents’ everyday routines may improve perceived accessibility. 

Expanding the network of reverse vending machines beyond traditional retail outlets 

may help reduce this barrier (Mastercard, 2025; Martinho et al., 2024). 

 

A formally compliant network of return points does not necessarily ensure high 

accessibility from the user’s perspective. 

 

6.4 Reliability of Reverse Vending Machines and Process Efficiency 

 

The fact that 88% of returns in Poland are processed through reverse vending 

machines gives particular importance to their reliability (Ministry of Climate and 

Environment, 2026). A malfunction, an overfilled machine, or the incorrect rejection 

of packaging may prevent the user from completing the process despite the effort 

involved in transporting the packaging to the return point. 

 

Reports concerning queues and difficulties in obtaining deposit refunds are being 

analysed by the Ministry of Climate and Environment (2026). Given that reverse 

vending machines handle 88% of returns, their reliability is a central operational 

quality criterion. Ongoing monitoring of machine capacity, an appropriate frequency 

of packaging collection, and a rapid maintenance response therefore become 

essential. 

 

In the international literature, operational problems are discussed within the broader 

concept of convenience. Kremel (2024) points out that time and effort may limit 

participation even when the behaviour is financially rewarded. This means that the 

economic incentive should be supported by a return process that is as simple as 

possible. 

 

6.5. Storage of Packaging and Clarity of the Rules 

 

A specific feature of the Polish system is the requirement to keep packaging in a 

condition that allows it to be identified. Bottles and cans should not be crushed, and 

the label carrying the deposit-return system marking should remain legible (Ministry 

of Climate and Environment, 2025). For households, this means the need to 

temporarily store packaging that occupies a relatively large amount of space. 

 

This issue is particularly relevant in homes with limited space. Swedish experience 

also indicates that storing packaging may be perceived as an inconvenience (Kremel, 

2024). A denser network of return points and the possibility of returning smaller 

quantities more frequently may reduce the importance of this barrier. 

 

The second element is the clarity of the rules. Consumers must be able to recognise 

the deposit symbol, distinguish packaging covered by the system from similar 
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packaging outside the system, and know how to prepare it for return. Studies by 

Roca et al. (2020; 2022) show that knowledge of the procedure influences 

acceptance and citizens’ expected behaviour. Communication is therefore an integral 

part of system quality rather than merely an additional informational component. 

 

7. Conclusion 

 

The deposit-return system is a clear example of an economic instrument of 

environmental policy, as returning packaging is directly linked to the recovery of the 

deposit. Compared with the traditional municipal waste management fee, it creates a 

more direct relationship between individual behaviour and its financial 

consequences. 

 

The analysis shows, however, that the effectiveness of the system depends not only 

on the financial incentive. From the residents’ perspective, the accessibility of return 

points, the reliability of reverse vending machines, the convenience of the return 

process, and the clarity of the rules are also important. These factors influence 

whether participation in the system becomes part of everyday consumer behaviour. 

 

The findings from Poland are consistent with international research. Studies 

conducted in Sweden, Spain and Portugal consistently identify convenient 

infrastructure, understandable procedures and effective communication as relevant 

factors alongside financial incentives. The rapid development of the Polish system 

therefore needs to be accompanied by improvements in the quality and reliability of 

the return process (Kremel, 2024; Roca et al., 2020; Roca et al., 2022; Martinho et 

al., 2024). 

 

The system should also be considered in the broader context of the circular economy 

and zero waste. For single-use packaging, its main contribution is to improve 

separate collection and recycling. Reusable packaging has a stronger connection 

with the zero-waste hierarchy because the return mechanism enables the package 

itself, rather than only its material, to remain in circulation (Agnusdei et al., 2022; 

Lu et al., 2022). 

 

Overall, the effectiveness of the deposit-return system depends on combining a clear 

economic incentive with a return process that is accessible, reliable and easy to use. 

Improving these elements may strengthen residents’ participation and increase the 

role of the system in the transition towards more circular municipal waste 

management. 
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