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Introduction 
This report has been prepared by a team of Deloitte advisers at the request and in 

close cooperation with the Polish Confederation Lewiatan and its certain members.  

The direct aim of the report is to define the estimated financial costs of the separate 

collection, transport and management of separately collected packaging waste from 

households classified by individual fractions, including key polymer types, such as: 

PE, PP, PET, PVC and EPS in order to be able to estimate so-called net cost, in 

accordance with the provisions of a directive of the European Parliament and of the 

Council amending Directive 2008/98/CE on waste COM/2015/0595 final – 2015/0275 

(COD), article 8A (hereinafter the framework waste directive). 

 

Works on the report started in fall 2020 and were based on previous analyses carried 

out by Deloitte together with Rekopol Organizacja Odzysku Opakowań S.A. During its 

compilation Deloitte experts conducted a range of interviews with representatives  

of the sector and consulted the adopted assumptions with the members of the Polish 

Confederation Lewiatan who participated in the costs of the analysis preparation. 

Among the entities belonging to the Confederation were: 

• Polish Union of Plastics Converters, ul. Zbyszka Cybulskiego 3, 00-727 Warsaw 

• Rekopol Organizacja Odzysku Opakowań S.A., ul. Mangalia 4, 02-758 Warsaw 

• CANPACK S.A., ul. Jasnogórska 1, 31-358 Cracow 

• SUEZ Polska Sp. z o.o., ul. Zawodzie 5, 02-981 Warsaw 

• Procter & Gamble DS Polska Sp. z o. o., ul. Zabraniecka 20, 03-872 Warsaw 

• SYNTHOS S.A., ul. Chemików 1, 32-600 Oświęcim. 

 

 

The report has been drawn up based on a calculation model incorporating risk  

and sensitivity analysis model and includes the results of a financial analysis presenting 

operating expenses of a hypothetical company in the area of collection, transport  

and management of municipal waste, including in particular separately collected 

packaging waste broken by individual raw materials fractions. The model has been 

developed on the basis of macroeconomic, market, strategic, technical, operational,  

tax and financial assumptions with a view to separate collection of municipal waste 

standards applicable in Poland in December 2020. 

Findings presented in the report are based on a number of assumptions, which  

Deloitte experts found legitimate according to their best knowledge, verified by market 

practitioners. Due to the fact that the model presents business operations of  

a hypothetical company, there are also other alternative organizational solutions that 

would require different assumptions. Had other assumptions been adopted, analyses 

results could have been different from the ones presented in this report. Given the 

complexity of the adopted model structure, it is impossible to predict all circumstances 

that impact the results and thus the said model should neither be considered  

a comprehensive tool for examining net costs in accordance with article 8A of a 

directive of the European Parliament and of the Council amending directive 2008/98/EC 

on waste COM/2015/0595 final - 2015/0275 (COD), nor perceived as requirements for 

municipalities and operators with respect to making settlements for municipal waste 

 

The authors of this 
report would like to 
express their 
gratitude to their 
interlocutors and all 
those who have 
contributed to 
analyses preparation. 

 
 

The report has been complied for the 

members of the Polish Confederation 

Lewiatan representing entities from 

various stages of the waste 

management value chain, such as 

packaging producers, entities 

introducing prepacked items to the 

market, the ones collecting and 

managing waste, recycling packaging 

and also representatives of waste 

recovery organizations. 
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collection and management services. Nevertheless, the presented costs may serve as 

a baseline for further analyses that should be made with the use of more real data 

collected from entities operating on the Polish market. Moreover, it is worth stressing 

that the model does not refer to environmental costs of the issue subject to analysis. 

Neither does it include financial costs of waste management per a unit packaging 

earmarked for specific use, so it cannot serve as a basis for an analysis to select 

a packaging type based on the materials used for specific application. 

The outcomes of quantitative analyses are preceded by a section on the myths and 

realities about issues relating to the extended producer responsibility (EPR), especially 

in terms of financial and cost aspects of the system. Information included in that 

section, which is meant to be an overview of the subject, may refute untrue arguments 

appearing in the public domain. At the same time showing the true image of this micro-

market is to foster the understanding of key mechanisms accompanying a well-

operating EPR system. We do believe that this publication will contribute to the 

development of the EPR system for Poland, with its participants understanding their 

roles and responsibilities and taking informed actions that will translate into better 

management of packaging and packaging waste.  

. 

 

.   
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Purpose of the report 
 

The direct aim of the report is to define estimated financial costs of collection, transport 
and management of separately collected packaging waste from households classified by 
individual fractions, including key polymer types, such as: PE, PP, PET, PVC and EPS 
impacting the net cost value. 

The net cost, specified in accordance with article 8A of directive 2008/98/EC is an essential 

element to estimate the input of entities introducing packaging to the market. Standards 

established for the extended producer responsibility systems, set forth in the framework 

waste directive, indicate all the necessary cost elements that should be borne by the entities 

introducing packaging to the market.  

Pursuant to the provisions of article 8A of the framework waste directive member states, 

under the EPR obligations, take necessary measures to ensure that the level of financial 

contribution of introducers (producers introducing prepackaged products to the market) 

covers the total cost of managing waste resulting from the introduction of products to the EU 

market.  
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Such costs include the following elements: 

01 02 03 
The cost of the separate collection  

of waste, its transport and treatment, 

including treatment necessary to achieve 

EU objectives relating to waste 

management, and costs necessary to 

deliver other goals and tasks, taking into 

account the revenues from the re-use or 

sales of secondary raw material from 

their products and uncollected deposits. 

The cost of providing the waste holders 

with relevant information (the costs of 

educational campaigns). 

The cost of gathering data and reporting 

(administrative costs of the system). 

 

Thus, in order to define the level of costs necessary to attain EU waste management 

objectives, it is vital to look into the cost of the separate collection of packaging waste, 

its transport and management (treatment). This report recaps on the analytical work 

in this respect.  

Yet, the first item indicated above constitutes just one of a few components making 

up the contribution of introducers. Moreover, it will not be the total estimated level  

of a unit cost per a ton of separately collected packaging waste, its transport and 

preparation for recycle, but a part which includes separate collection from 

households. The final costs should also include the cost of collecting packaging waste 

at Points for the Selective Collection of Communal Waste (PSCCW) and other 

collection points, and if the fulfilment of the EU objectives is at risk, the cost of sorting 

out the packaging waste from the stream of mixed waste. 

 

  

 

This report refers exclusively to 

financial costs of collection, transport 

and management of separately 

collected packaging waste from 

households. Under the adopted 

assumption the collection, transport 

and treatment of industrial and 

commercial waste is performed on 

commercial basis. Such waste 

constitutes pure, good quality raw 

material, welcomed by recycling 

facilities. 
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Definitions applied in this 
document 
 

DCR - a document confirming recycling of packaging waste, 

specifying the weight of the waste and the recycling manner. 

DCRO - a document confirming a recovery operation applied 

to packaging waste other than recycling, specifying the weight 

of the waste and the recovery operation type. 

H - households. 

Waste management - means the collection, transport, 

treatment of waste, including the supervision of such 

operations and the after-care of disposal sites, including 

actions taken as a waste dealer or broker. 

Managing waste - producing and managing waste. 

Municipal waste - waste produced by households, excluding 

end of life vehicles, as well as waste not including hazardous 

waste from other waste producers, which due to its character 

or composition are similar to the household waste; non-

recovered (mixed) municipal waste remains non-recovered 

(mixed) municipal waste even when it has been subject to  

a waste treatment operation that has not substantially altered 

its properties. 

Packaging waste - packaging no longer in use, constituting 

waste within the meaning of the provisions of the act of 14 

December 2012 on waste, exclusive of waste generated 

during the packaging production.  

 Recovery - any operation the principal result of which is waste 

serving a useful purpose by replacing other materials which 

would otherwise have been used to fulfil a particular function, 

or waste being prepared to fulfil that function. 

PRO - packaging recovery organization. 

 

Packaging - a product or a non-returnable item made  

of any materials to be used for the containment, protection, 

handling, delivery and presentation of goods, from raw 

materials to processed goods. 

I&T - industry and trade. 

Pre-RDF - pre-refuse derived fuel; highly calorific municipal 

waste fraction obtained in the process of mechanic recovery 

of municipal waste retained by a 60-80 mm mesh sieve as  

a sub-fraction. 

PSCCW - Points for the Selective Collection of Communal 

Waste. 

Recycling - any recovery operation by which waste materials 

are reprocessed into products, materials or substances 

whether for the original or other purposes; it includes the 

reprocessing of organic material but does not include energy 

recovery and the reprocessing into materials that are to be 

used as fuels or for backfilling operations. 

EPR - extended producer responsibility. Principle under which 

the producer is responsible for the product and the packaging 

in which products have been placed on the market 

throughout their entire life-cycle until the packaging waste  

of this product is managed.  

Separate collection of waste - waste collection under which  

a given waste stream covers waste of the same characteristics 

and features in order to streamline specific treatment.  

Disposable packaging deposit system - a system imposing an 

additional fee (a kind of a pledge) on disposable packaging  

in which products are sold.  

Reusable packaging deposit system - a system imposing an 

additional fee (a kind of a pledge) on reusable packaging  

in which products are sold.  
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EPR system - a set of measures taken by member states 

obliging producers to incur financial or financial and 

organizational liability for managing products’ end of life when 

they become waste, including separate collection, sorting  

and processing. This obligation can also entail organizational 

liability and liability for contributing to the prevention of 

waste creation and increase the usefulness of products so that 

they could be reused and recycled. Producers may fulfil the 

obligations arising from the extended producer responsibility 

system either individually or collectively. 

 

Waste transport - means transporting waste from its 

collection spot to the place of its processing and needs  

to be consistent with environment protection rules, while 

maintaining safety standards not endangering human life  

and health. 

Introducer - covers all categories of entities introducing 

prepackaged products and packaging to the market, 

regardless of the introduction manner. 

Waste treatment - a range of processes aimed at recovering 
or disposing of created products, including preparation 
preceding recovery or disposal (sorting).  
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Summary 

This report discusses the estimated financial costs relating to the 
separate collection, transport and management of packaging waste 
from households based on a theoretical model developed on the basis 
of macroeconomic, market, strategic, technical, operational, tax and 
financial assumptions.  

Results provided by the model: 

 

 

 

01 | have been broken down 

into five container fractions  
in accordance with separate 
collection standards applicable 
in December 2020 (findings 
related to collection and 
transport costs of 1 Mg of 
waste), 

 

 

02 | include key material 

groups for individual fractions: 
paper and cardboard, glass, 
aluminum, other metals,  
multi-material packaging and 
polymers such as: PE, PP, PET, 
PVC and EPS (findings related  
to management costs and total 
costs), 

 

 

 
 
 

03 | have been broken down 

into various types of districts 
(urban, urban-rural, rural), 

 
 

04 | include annual 

projections, covering  
forecasts for 2021-2024. 

 



Estimation of the net cost | Summary  

 

 
9 
 

Key takeaways:  

 

01 | The highest collection and transport costs are observed for waste collected jointly in: 

 
 

   

 Yellow containers/bags 
(plastics, metal and multi-material  
packaging)  

Blue containers/bags  
(paper and cardboard)  

Green containers/bags 
(glass) 
 

                                             C O S T S 

2021 
1 320 - 1 560 PLN 

 

602 – 765 PLN 

 

433 – 474 PLN 

 

2024 

1 060 - 1 470 PLN 

 

490 – 730 PLN 

 

360 – 450 PLN 

 

   

02 | The highest management costs 

refer to EPC and PVC polymers and multi-
material packaging, where pre-RDF and 
residue waste make the substantial part 
of management costs. In the case of the 
aluminum and PET fraction revenue from 
the sale of materials significantly exceed 
the cost of preparation for recycling. For 
aluminum this trend remains stable given 
the total cost. 

03 | The highest collection, transport  

and management costs are in rural 
municipalities (prevalent single-family 
housing and considerable distance from 
waste collection points), 

 

04 | Considering the average for all 

types of districts, it is expected that the 
coming years will bring a downward trend 
in the unit cost of collection, transport 
and management of individual waste 
fractions. 

 

The obtained results have been based on the best knowledge of analysts and information provided 
by industry experts. This approach has its limitations but presents the best possible estimation  
of the value of future encumbrances available for today. Values can change, depending on changes 
in assumptions about individual components.  

The presented costs are one of the components of the so-called net cost, in accordance with  
the provisions of a directive of the European Parliament and of the Council amending Directive 
2008/98/EC on waste COM/2015/0595 final – 2015/0275 (COD), article 8A. 

A key element of the formula specifying the total contribution of entities placing products on the 
market is to define the shape of the system and a detailed structure of costs by type. Given precise 
results obtained with the use of the theoretical model, it is advised to proceed with further work on 
estimating the financial contribution of entrepreneurs to the packaging waste management system 
applying the said method.  
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Myths and realities 
regarding the EPR system 

 

 

 

 

 

R E A L I T I E S: 

 

 

M Y T H S: 

01 

Implementation of minimum standards under the 

EPR system will change the stream of financing in 

the packaging waste management. 

 

02 
The deposit system complements the EPR system 

and will lead to an increase in the level of 

packaging recovery and recycling targets. 

03 
Implementation of a new EPR will not finance the 

entire municipal waste management system in 

Poland. 

 

 

01 
The deposit system can be substituted for the 

Extended Producer Responsibility system. 

02 
The EPR system can operate independently from 

the municipal waste management system. 
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REALITIES:  

It is a fact that the implementation of minimum standards 

under the EPR system will change the stream of financing  

in the packaging waste management.  

Implementation of minimum requirements for EPR systems (specified in the amended framework 

waste directive) has led to an animated discussion about their potential impact on the Polish 

municipal waste management system. New regulations are interpreted differently, with individual 

market participants expressing various financial expectations such as covering structural deficits  

in municipal waste management, which have been present for many years.  

The idea behind EPR is to hold producers accountable for an item they have manufactured at every 

step of its life-cycle, especially when it becomes waste. Within this concept, as part of waste 

management, producers should take responsibility for the right collection, recovery and disposal  

of waste. The EPR principle is regulated by article 8 of the waste directive. The EU legislator assumes 

that its applicability should lead to the strengthening of actions aimed at reusing waste and 

preventing its production, recycling and applying other recovery operations. In this respect member 

states can take legislative and other than legislative measures to ensure that every natural or legal 

person who professionally develops, produces, processes, treats, sells or brings in products (product 

producer), bears extended producer responsibility.  

In the light of the applicable regulation, such measures can cover a wide range of actions that can 

entail accepting returned products and waste generated once products have been used up, as well 

as further waste management along with financial and/or operational accountability for such 

actions, as previously mentioned. Moreover, producers are obliged to make the information about 

the extent to which a given product can be reused or reprocessed publicly available. According to 

the assumptions of the extended producer responsibility the recovery and disposal of products, 

which have become waste, should be performed in line with the waste hierarchy and the human 

health and the environment protection requirements.  

As we read in the regulation referred to, currently applicable 2008/98/EC directive introduces mere 

guidelines on EPR application. Thus, the member states were free to choose measures to follow this 

principle, which in many countries have already been operational. Having amended the framework 

waste directive, the EU legislator strives to foster EPR by setting minimum standards for applying this 

principle within all member states’ legal systems (article 8A of the framework directive). 

Member states can decide that producers of products who on their own initiative assume financial 

or financial and organizational responsibility for waste management, constituting a stage in the 

product life-cycle, should apply general minimum requirements set forth in the above-mentioned 

article.   
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Pursuant to the provisions of article 8A member states take necessary measures to ensure that the 

level of financial contribution of producers (made with the aim of fulfilling their obligations under 

the extended producer responsibility) covers the total cost of managing waste resulting from the 

introduction of products to the EU market.  

SUCH COSTS INCLUDE THE FOLLOWING ELEMENTS: 

 

The cost of the separate collection  

of waste, its transport and treatment, 

including treatment necessary to 

achieve EU objectives relating to waste 

management, and costs necessary to 

deliver other goals and tasks, referred 

to in Article 8a.1(b), taking into account 

the revenues from re-use or sales  

of secondary raw material from their 

products and uncollected deposits, 

 

The cost of providing the waste holders 

with relevant information (the cost of 

educational campaigns), in accordance 

with article 8a.2, 

 

 

 

The cost of gathering data and 

reporting in accordance with Article 

8a.1(c). 

 

 

 

As presented above, provisions include a wide range of costs to be covered, which in the case  
of packaging waste means the necessity to finance part of the operations of the municipal waste 
management system.  

Up to now the Act on Maintaining Cleanliness and Order in Municipalities governed 
the process of covering such costs, specified in Article 8a.4(a) of the framework 
waste directive, in Poland, i.e.: 

Article 6c. (1). Municipalities are obliged to organize the collection of municipal 

waste from the owners of inhabited real properties. 

Article 6h. The owners of real properties referred to in Article 6c are obliged to pay 

fee for municipal waste management to the municipality on the territory of which 

their real properties are located. 

Article 6r. The municipality uses the fees charged for the municipal waste 

management to cover the operating costs of the municipal waste management 

system, which include: 

• collection, transport, recovery and deposit of municipal waste, 

• creation and maintenance of points for selective collection  

of communal waste, 

• administrative services rendered within the system, 

• education related to proper handling of municipal waste. 

 

 
 

 

 

 

The mentioned regulations refer to all 

types of waste produced in the 

municipal system, not broken by 

individual waste streams. Packaging 

waste constitutes part of waste 

produced by households, and the cost  

of its collection, sorting and preparation 

for recycling is included in the total cost 

of the municipal waste management. 

Ultimately, the industry will be 

responsible for this very cost part.  

The remaining one will remain in the 

existing funding regime.  
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In this case the financing stream generated under the new EPR system will 
not constitute an additional stream but will substitute the part of costs 
relating to packaging waste currently guaranteed by residents. The EPR 
modification can lead to alterations in the financing level referring to 
packaging waste as the cost valuation system will change. 
 

Nowadays separate collection of waste, its sorting and preparation for recycling belongs to the 

public procurement regime and a tendering system maintained by local authorities. Despite their 

transparency guaranteed by the provisions of law, those systems are burdened with imperfections. 

Often the selection of offers is accompanied by the necessity to take into account cost preferences, 

which results in choosing the cheapest bids, rarely optimal from the system perspective.  

The new EPR system is aimed at developing an honest manner of estimating costs relating to 

collection, transport, sorting and preparation for recycling. New funds can appear when the 

estimation performed based on the principles provided for the EPR systems is higher than the one 

obtained under the tendering system. Still, it will not entail financing something new which is not 

being financed today.  

In most European countries financial responsibility for individual parts of the municipal waste 

management system is divided between EPR systems and local authorities, who most often are in 

charge of the mixed waste funding. It is worth noting that in many EU countries the provisions set 

forth in article 8a.4(a) of the framework waste directive provide a starting point for defining the 

actual financial responsibility. It may happen that the final scope is an outcome of negotiations 

between the sector of entities placing packaged products and packaging on the market and the 

regulator. The said scope also depends on the decision whether the responsibility of the sector 

covers the organization of the entire system or just the financial contribution.  

  

 Within the new EPR system more attention will be drawn to the recycling 
process. In certain cases, introducers willing to deliver high recycling 
objectives or other environmental goals, will be obliged to get financially 
involved in such a way so as to ensure recycling powers making it possible 
to process given packaging waste and produce raw materials/ 
intermediates with further economic application, including production of 
new packaging. This economic aspect is included in the scope of the new 
EPR and may be delivered, among others, through the net cost principle 
with due regard to the cross-financing prohibition applied to individual 
packaging materials, and in certain cases also inside basic packaging 
materials.    
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MYTH: 
The deposit system can be substituted for the Extended 
Producer Responsibility system. 

The EPR principle relating to the obligation to manage packaging waste is defined, among others,  
in article 17.1 of the Act on Packaging and Packaging Waste Management under which the entity 
placing packaged products on the market is obliged to ensure their recovery, including recycling  
of packaging waste of the same type as packaging waste produced from the same type of packaging 
as the packaging in which products have been introduced to the market.  

Thus, the EPR system refers to all packaging placed on the market, including hazardous materials 
packaging. The weight of packaging that each year enters the Polish market amounts to nearly 5.5 - 
6 million Mg and is made up of the following packaging types: 

   

 
UNIT PACKAGING 
direct packaging of a product, e.g. 
bottles, plastic containers or wrappers; 
grouped packaging – which include a 
certain number of unit packages, 
significantly facilitating  

 
GROUPED PACKAGING 
which include a certain number of unit 
packages, significantly facilitating their 
transport, e.g. cardboard boxes, bottles 
multipack foils and crates; 
 

 
TRANSPORT PACKAGING 
its main aim is to facilitate large-scale 
transport and storage, e.g. pallets and 
foils.  

 

Unit packaging accounting for around 45% of all packaging placed on the market, reach mainly 

households. Other two groups, whose share in the total volume is 55%, can be found in industry and 

trade. Glass or aluminum packaging occurs in the form of unit packaging only. While the remaining 

packaging materials are also available as grouped and transport packaging. 

A deposit system earmarked for packaging would apply to a group of unit packaging only and would 

be limited to selected packaging types within this group. Packaging types usually included in the 

deposit system: PET bottles, glass bottles (beer, juice, soft drink and spirits bottles) and 

aluminum or steel beverage cans. At times multi-material packaging for liquid food is also 

included in the system (selected US states and Canada’s provinces). In Poland all packaging types 

listed above represent the weight of around 759 k Mg, which accounts for 13% of all packaging 

placed on the market1. This correlation has been shown in Image no.1.  

 
1 Deloitte Analyses 
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Image 1: Packaging placed on the market in 2018 and packaging that can be included in the deposit 
system [k Mg] 

The deposit system may not replace the EPR system as it covers just a small part  

of the packaging waste market and is a fragmentary solution. What is more, the 

system accepts packaging which is valuable and relatively easy to collect and recycle. 

While the management of more problematic waste, whose recycling requires more 

financing, such as multi-material packaging, trays, bottle wrappers, yogurt cups  

or foils, remains an unresolved issue.   

759

2536

5697

Packaging that can be included in the deposit system

Unit packaging placed on the market in 2018

Packaging placed on the market in 2018

 

 

Therefore, actions aimed at improving 
the collection and recycling targets for  
all types of packaging waste should,  
in the first place, be based on 
strengthening the extended producer 
responsibility system (EPR). 
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REALITIES: 
The deposit system complements the EPR system and will lead 
to an increased packaging recovery and recycling targets. 

 

Strengthened EPR mechanism is not tantamount to the exclusion  
of the deposit system. Quite the contrary, the deposit system can greatly 
complement the EPR system. Nowadays well-developed systems are 
operating alongside in the Netherlands and Germany - ranked among top 
five countries with the highest recycling rates. 

 

As mentioned in myth no. 1, packaging which could be included in the deposit system represents the 
weight of around 760 k Mg (PET bottles, glass bottles, aluminum cans and multi-material packaging 
for liquid food). Based on experiences of other countries, the collection of this type of packaging 
could reach high levels; in countries where the deposit system has been adopted the collection 
efficiency accounts for approx. 91% (Table no. 1). Such results could contribute to the improvement 
of general packaging waste recycling levels, but the growth rate would depend on the fraction type.  

Table no. 1: Packaging included in the system and the average packaging return rate in selected 
countries 

 
PACKAGING INCLUDED IN THE SYSTEM 

 

COUNTRY PLASTICS  
(mainly PET bottles, 
 in Norway also HDPE) 

METALS 
(aluminum can, 
in Croatia, Estonia, Sweden  
and Norway also packaging 
 of steel sheet) 

GLASS 
(depending on the 
country: beer, juice, 
soft drink, spirits 
bottles) 

The average 
packaging return rate 

CROATIA ● ● ● 90% 

DENMARK ● ● ● 89% 

ESTONIA ● ● ● 82% 

FINLAND ● ● ● 93% 

GERMANY ● ● ● 97% 

ICELAND ● ● ● 89% 

LITHUANIA ● ● ● 90% 

THE 
NETHERLANDS 

● 
 

● 95% 

NORWAY  ● ● 
 

96% 

SWEDEN ● ● 
 

88% 
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The simulation of packaging waste recycling targets following the introduction of the deposit system 

in Poland (based on data from municipal reports for the year 2018) indicates that the adoption  

of the system could lead to the collection of additional 276 k Mg of packaging, which would 

contribute to an increase in the general level of packaging waste recycling up to 61% (a rise from 

the current level of 58.5%2). The growth rate would depend on the current levels for individual 

fractions. The highest growth of 64 p.p. would be observable for (the current level is 28%), while the 

lowest of 8% for aluminum packaging.  

 

 

 

Image 2: Simulation of recycling levels following the introduction of the deposit system  

Source: Own analysis carried out by Deloitte based on data from Statistics Poland, Environmental Protection 2019  

 
2Statistics Poland, Environmental Protection 2019 

36%

62%

52%

28%

46%

71%

60%

92%

Packaging made of plastics Packaging made of domestic glass Aluminum packaging Multi-material packaging

Recycling rate reached in 2018

Recycling rate likely to be achieved once the system is introduced

+10 p.p.

+9 p.p.

Increase in the recycling level following the 

introduction of the deposit system

+8 p.p. 

+64 p.p. 
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In Poland packaging waste from households is managed within the municipal waste management 

system in municipalities, but also is the responsibility of entities placing packaged products on the 

market as part of the currently functioning extended producer responsibility system (EPR). Given the 

operations of the municipal waste management system and producer responsibility for introduced 

packaging, the area of potential joint responsibility for separately collected packaging waste 

included in the municipal stream should be taken into account (marked with grey color on the 

below infographics). 

 

 

Image 3: Responsibility of the producer placing packaging on the market and the municipality with 
regard to packaging and packaging waste management, Source: Deloitte’s own analysis 

Source: Deloitte’s own analysis 

 

Area of responsibility of the municipality

Area of responsibility of the Introducer

PACKAGING WASTE

PACKAGING WASTE

OTHER MUNICIPAL WASTE

UNIT PACKAGING

GROUPED 

AND TRANSPORT PACKAGING

INDUSTRY
AND TRADE

HOUSEHOLDS

ENTITY PLACING 
PACKAGING ON THE MARKET

MYTH:  

It is a myth that the EPR system can operate independently 

from the municipal waste management system. 
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Joint responsibility should take the form of financing collection, transport and management of the 

packaging waste stream.  

Until now, under the Act on Maintaining Cleanliness and Order in Municipalities, the municipal 
waste separate collection and processing system, including packaging waste that reaches 
households, is financed by inhabitants of a given municipality. Despite the fact that the extended 
producer responsibility principle is present in the Polish legislation, contributions made by 
introducers make a separate system and only to a minimum extent support municipalities with  
the waste management obligation imposed on them, including packaging waste.  

At the same time the minimum standards for the extended producer responsibility and the 
obligation to bear the cost of packaging waste collection and processing, clearly specified in the 
amended waste directive, indicate that this burden has to be put on entities placing products 
on the market. 
 

Therefore, it is necessary to connect the EPR system with the cost  
of collection, recycling and recovery of packaging waste through the 
development of a mechanism for providing entities whose statutory 
obligation is to manage municipal waste with contributions from 
introducers. 
 

 
Moreover the said directive establishes high objectives with respect to the recycling of waste, yet 
not only packaging waste but also municipal waste as a whole (Table no. 2, Table no. 3). Attaining 
those goals will be possible provided that the industry closely cooperates with municipal waste 
management systems. 

Table no. 2: The percentage of packaging waste, as required by the EU directive, which has 
undergone recycling in relation to packaging placed on the market, broken by the total volume  
and individual fractions 

 
BY  BY  

 2025 2030 

Packaging in total 65% 70% 

Plastics 50% 55% 

Wood 25% 30% 

Steel 70% 80% 

Aluminum 50% 60% 

Glass 70% 75% 

Paper and cardboard 75% 85% 
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Table no. 3: The percentage of municipal waste which has undergone recycling and preparation for 

re-use in relation to the total weight of the municipal waste 

 

At present introducers can fulfil their obligation through recycling (recovery) of packaging waste 

from both sources, i.e. households and industry, subject to the fact that as of 1 January 2018 PRO 

are obliged to include packaging waste generated by households in the attained recycling levels for 

individual types of packaging referred to in attachment no. 1 to the Act on Packaging and Packaging 

Waste Management. To sum up, the delivery of separate targets by the municipality and the 

introducers refers to the same packaging waste. What is more, after the year 2020 municipalities are 

obliged to achieve preparing for re-use and recycling targets for the total municipal waste.  

 

BY 2025 BY 2030 BY 2035 

Recycled municipal 

waste  

   

55% 60% 65% 
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Realities:  
It is a fact that the implementation of a new EPR will not 
finance the entire municipal waste management system in 
Poland. 

 

The analysis of municipal reports of the weight of municipal waste allows for presenting historical 
data on the stream of packaging waste produced in households. Data for the years 2014-2018 are 
presented in the table below. 
 
 

Table no. 4: Packaging waste collected within the municipal waste stream based on municipal 
reports for the years 2014-2018 

WASTE TYPE 2014 2015 2016 2017 2018 

In total, including: 11 793 932 12 192 593 12 173 621 12 644 246 13 547 859 

Raw materials (group 15 - packaging, 
19 - sorted waste and 20 - municipal) 

1 529 600 1 654 545 1 777 339 1 941 262 2 508 897 

- including packaging waste 1 043 681 1 129 371 1 198 261 1 296 487 1 746 473 

The share of packaging waste in the 
municipal waste stream (%) 

8.85% 9.26% 9.84% 10.25% 12.89% 

 
Source: Rekopol’s analyses 

 

Analysis of municipal reports indicates that despite intensified activities in the area of separate 

collection, the stream of packaging waste collected separately currently represents around 13% 

of the total weight of the collected municipal waste. The remaining part is mixed waste, 

biodegradable waste, bulky waste, textiles and rubble.  

The EPR system existing in Poland is characterized by a limited actual responsibility of producers for 

packaging placed on the market. This stems from the fact that the EPR system and DCRO are not 

aligned with the cost of collection, recycling and recovery of packaging waste. Contributions made 

by producers constitute a separate system and only to a small extent support municipalities in 

municipal waste management, including packaging waste. Entrepreneurs also obtain packaging 

waste outside municipal systems, but it refers exclusively to high-value packaging and self-financing 

recycling processes, e.g. aluminum soft drink cans or packaging from I&T. 
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Thus, the modernization of the existing system with regard to 
financing packaging waste collection and recycling should be most 
visible in the area of packaging waste collected from households and 
contribute to supporting municipalities. Nevertheless, it will not 
secure the financing of the entire municipal waste management 
system in Poland.  
 

Given the structure of the collected municipal waste, the contribution of introducers would 

insignificantly reduce the financial burden on real property owners. At present the total weight  

of packaging reaching households amounts to around 2.5 m Mg. Assuming the collection of all 

packaging in households, this value represents only 20% of the total weight of the municipal waste. 

Thus, the collection and management of 80% of municipal waste refers to the stream of municipal 

waste other than packaging (mixed, biodegradable waste, bulky waste etc.). 
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Figures regarding the 
packaging market 
The analysis of collection, transport and management of packaging and packaging waste requires 

detailed data illustrating the volume of packaging placed on the market and the volume of packaging 

waste collected from the market. In terms of packaging introduced to the market the perspective  

of the introducer is of crucial importance, while at the time when packaging becomes packaging 

waste the perspective of the waste holder and their related obligations come to the fore. The 

perspective should be understood on the one hand as the scope of responsibilities taken on by the 

entities placing packaging on the market, and on the other as responsibilities taken on by entities in 

charge of collection, transport and management of a large part of packaging waste.  
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Placing packaging on the market 
The total weight of packaging placed on the market represents a value which depends on the 

economic development level of a given country, social affluence, consumer habits and historical 

production preconditions. This value does not significantly change in the short-term but changes in 

the total weight as well as the material structure of packaging placed on the market can be observed 

in the long run.  

The table below presents the number of packaging introduced to the Polish market in the years 

2016-2018, broken by individual material groups, based on the information provided by PRO. 

Table no. 5: The weight of packaging placed on the Polish market in the years 2016-2018 [Mg/year] 

YEAR Plastics Aluminum Steel, 
including  
steel sheet 

Paper and 
cardboard 

Glass Wood Other 

2018 1 018 915 85 265 169 528 1 820 787 1 189 591 1 412 407 264 

2017 984 238 84 660 177 270 1 755 112 1 198 655 1 308 855 3 271 

2016 974 918 86 519 171 955 1 858 807 1 176 544 1 267 968 2 826 

Source: own analysis carried out by Deloitte based on the PRO data 

In order to define the entity accountable for the collection and management of used packaging and 
its scope of responsibilities it is vital to recognize the share of recipients groups in packaging placed 
on the market. The table below presents the percentage of packaging made of individual materials 
placed on the market and classified by the stream reaching households (H) and industry and trade 
(I&T).  

Table no. 6: The percentage of individual packaging placed on the market 

FRACTION HOUSEHOLDS INDUSTRY AND TRADE 

Glass 100% 0% 

Multi-material packaging 95% 5% 

Aluminum 100% 0% 

Steel 69% 31% 

Plastics 68% 32% 

Paper and cardboard 25% 75% 

 

Source: Deloitte’s own analysis na podstawie danych Rekopol oraz raportu „PakFlow 2017”, Valpak 

Once a product reaches its end of life its packaging becomes part of the municipal waste. Thus, the 

introducer’s responsibility refers to packaging waste being part of municipal waste. Therefore, it is 

necessary to look into the weight and structure of municipal waste with a view to packaging waste 

that make part of the raw material waste. In terms of the latter municipalities need to fulfil 

requirements to reach specified collection and recycling or re-use targets.   
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Demographics 
The volume of produced waste to a large extent results from the number of people residing  

in a given area. In terms of municipalities three main types can be distinguished: urban, urban-rural 

and rural. In 2019 urban municipalities were inhabited by 18.5 million people, urban-rural 

municipalities by 9 million people, with 10.9 million in rural municipalities.  

In order to define whether the demand for services related to waste collection, transport  

and management reflects an upward or a downward trend, an analysis of population projections is 

necessary. Forecasts of demographic changes for individual types of municipalities have been based 

on the Statistics Poland data. The said forecasts have been prepared on the basis of long-term 

population projections for Poland for the years 2017-2030. 

 

Image 4: Population projections in municipalities  

Source: own analysis based on the Statistics Poland data 
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Produced municipal waste 
The forecast of municipal waste by 2024 has included the number of inhabitants (based on  

the Statistics Poland data), the volume of waste produced and its change dynamics on the  

basis of annual reports on the delivery of municipal waste management tasks. For lack of data  

from municipal reports for 2019 at the time of compiling this report, the Statistics Poland data for 

the year 2019 served as a starting point for analyses. 

The tables below present forecasts of generated waste by fractions collected within the separate 

collection system. The analysis also covered a forecast of values with individual municipalities 

specified. 

Table no. 7: Forecast of municipal waste generation broken by fractions [kg/inhabitant/year] 

FRACTION 2020 2021 2022 2023 2024 

Paper and cardboard 8,0 8,6 9,1 9,7 10,5 

Biodegradable waste 33,2 38,2 43,9 50,6 58,2 

Glass 15,4 16,2 17,0 17,9 18,8 

Plastics, metals 10,6 11,4 12,1 12,9 13,7 

Source: own analysis carried out by Deloitte based on data from Statistics Poland 

 

Value of secondary raw materials 
The value of individual secondary raw materials depends on the market situation, the value 

 of primary raw materials and needs resulting both from the planned production as well as legal 

obligations to be fulfilled. The selling price of waste sorted on a cleaning installation also depends  

on the installation’s location and potential of counterparties on a given territory, but above all on 

the quality (cleanness) of the sorted raw material.  

Due to the above, installations adjust the structure of the sorted waste to the current market 

situation. However, for the needs of this report it has been assumed that as many raw materials  

as possible get sorted and distributed for recycling. Contamination and fraction not suitable for 

recycling is being landfilled or used for the production of an alternative fuel (pre-RDF). 

Estimates of the sales market for secondary raw materials were based on the average price valid  

in January 2021, while forecasts on trends observable in the past two years.   
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Table no. 7: The average value of the secondary raw material 

FRACTION AVERAGE VALUE 

Paper and cardboard 85 

Glass 35 

Aluminum 2 700 

Other metals 400 

Multi-material packaging 45 

Polymers - PE 730 

Polymers - PP 700 

Polymers - PET 1 200 

Polymers - EPS* 400 

* raw material separately collected at PSCCW; due to contamination it is not sorted on MBP installations but can be used  
as a secondary raw material and in the future should be analyzed with a view to efficient collection system. 

Source: own analysis carried out by Deloitte based on market interviews 
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The methodology adopted to define 

the cost of separate collection, 

transport and management  

of packaging waste 
The estimated costs of separate collection, transport and management of municipal waste have 
been calculated based on a theoretical model. The one used in the analysis is a financial model 
presenting operating expenses of a hypothetical company with respect to collection, transport and 
management of municipal waste, including in particular separately collected waste broken by 
individual raw materials fractions. The model has been developed on the basis of macroeconomic, 
market, strategic, technical, operational, tax and financial assumptions with a view to separate 
collection of municipal waste standards applicable in December 2020. Since the theoretical model 
can include more details, the cost of separate collection, transport and management of packaging 
waste is presented for individual fractions, broken by polymer types, separately for urban, rural 
and urban-rural municipalities. Yet, the model does not include additional factors that may 
considerably impact costs incurred by municipalities, i.e. the character of a given municipality 
(tourist resort, mountain area etc.), population density or market conditions on a given territory. 
What is more, the model has been developed for a four-year period from 2021 until 2024.  

THE MODEL HAS BEEN DESIGNED 

BASED ON THE FOLLOWING 

ASSUMPTIONS:  

The model includes an annual time-frame and covers 
annual forecasts of the Company’s financial results 
for the years 2021-2024. 

The model has been developed while exercising due 
diligence, with certain technical simplifications and 
limitations taken into account resulting from the 
specific nature of work performed, data availability  
in particular.  

 The model has been developed on the basis of 
macroeconomic, market, strategic, technical, 
operational, tax and financial assumptions.  

The model includes certain simplifications regarding 
book-keeping and accounting aspects.  

The model includes a sensitivity 
analysis module to determine the 
sensitivity to changes of individual 
input parameters: 

• volume of collected waste,  

• the volume of waste collected in yellow 
bags compared with green and blue bags 
since 2023,  

• the volume of mixed waste compared with 
separately collected waste,  

• unit price of electricity. 
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Key assumptions relating to 
the system functioning 
There are many regulations that specify municipal waste handling, e.g. the Act on Maintaining 

Cleanliness and Order in Municipalities and the Act on Waste. The system is based on the separate 

collection of waste from real property owners, and their further processing in municipal installations 

(former Regional Installations for Municipal Waste Treatment), adjusted to the municipal waste 

processing. Maintaining cleanliness and order in municipalities is a statutory task of every 

municipality, which organize the collection and treatment of municipal waste generated on their 

territory.  

Primary basic activities undertaken with regard to the produced municipal waste include its 

collection and transport. The municipal waste management system is financed with fees charged 

from inhabitants of municipalities for waste management. Municipalities apply a public procurement 

procedure to select a company that would collect and/or manage waste or would fulfil those 

obligations through its own entities (so-called “in-house” entities).  

The most common practice entails directing the stream of mixed municipal waste and separately 

collected waste to mechanical biological treatment installation, where valuable waste gets separated 

from so-called post-treatment residue, and next is sent to recycling (glass, paper, metals etc.). The 

residue may be processed in other installations (with the aim of further separation of fractions from 

waste) or disposed of through landfilling (less caloric fraction) or energy recovery. Operations 

related to municipal waste management have been defined, divided and systematized in the Polish 

Classification of Activities.  

Packaging waste produced in households constitutes part of municipal waste and falls within the 

scope of responsibilities of both the municipality and the introducer or PRO. Municipalities have 

been entrusted with specified obligations with regard to separate collection, recycling and 

preparation for re-use. In terms of municipal waste composed of packaging waste municipalities  

are obliged to reach recycling and preparation for re-use targets set forth in the Act of 17 December 

2020 amending the Act on Maintaining Cleanliness and Order in Municipalities and certain other 

acts. The outbreak of COVID-19 pandemic in 2020 has led to a reduction of recycling targets for the 

next years: 20% in 2021, 25% in 2022, 35% in 2023, 45% in 2024 and 55% not until 2025. Under the 

previous act municipalities were to reach 50% already in 2020. According to the introduced changes 

the recycling of municipal waste in 2025 should reach 55%, which is consistent with the provisions of 

the amended waste directive, yet there are doubts whether it is possible to attain it given such 

drastic reduction of targets for the coming years. 

Directive 94/62/EC on packaging and packaging waste imposes high new targets also on entities 

placing packaging on the market. They have been presented in Table no. 2. Therefore, packaging 

waste within the municipal waste stream constitutes an element of joint responsibility of the 

producer and municipality.  
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The developed model has been used to verify whether in the coming years (2021-2024) Poland will 

be able to meet the rising requirements with respect to the target recycling levels for packaging 

generated by households only. It has been assumed that the levels set for 2025, specified in the 

ordinance of the Minister of Environment (OME of 3 December 2018 defining annual recycling levels 

for packaging waste produced in households) will be reached gradually.  

To this end the most recent of the available reporting information has been used, i.e. information on 

the municipal waste volume (Statistics Poland), specific operations and processing capabilities  

of the Polish sorting installations (including the contamination level of collected municipal waste 

transported to sorting facilities), the share of packaging waste within relevant fractions of secondary 

raw materials collected separately in municipalities in Poland and the number of packaging placed 

on the Polish market reported by packaging recovery organizations. 

On the basis of analysis of the above-mentioned data from the previous reporting years in Poland 

and expert recommendations, calculations included volatility trends for the years 2021-2024 

relevant for all the materials. 

Outcomes of the analysis show that in the case of certain material fractions (glass, aluminum  

and multi-material packaging) the recycling and preparation for re-use obligations may be fulfilled 

practically from the stream of waste generated by households only. At the same time the obligation 

to recycle the fraction of packaging waste made of plastics, paper and cardboard is not evenly 

performed as regards the structure of packaging introduced to the market, which reach both 

households and I&T. Entities participating in the packaging and packaging waste management 

system find it easier to meet the introducer’s obligation referring to the two fractions by focusing on 

obtaining DCR from the I&T stream.  

The analysis of the number of the introduced paper and cardboard packaging and the obtained 

recycling levels, including the recycling of packaging waste produced by households, based on the 

data provided by the packaging recovery organization, may serve as a proof. In 2018 over 1 820 

thousand tons of paper and cardboard packaging were placed on the market, out of which 1 581 

thousand tons were recycled, with only 358 thousand tons generated by households. This means 

that the share of the packaging waste recycling of this fraction produced by I&T accounts for over 

77% and only 23% is generated by households.  

Due to such practical limitations of the Polish municipal waste management system is it advisable to 

take immediate steps to improve its efficiency or change the target levels for 2025 to less restrictive 

and attainable ones in the nearest future. Country-wide it will be important to reach the targets set 

in the directive with reference to total packaging placed on the waste market, coming from both 

streams (H and I&T). 
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Municipal waste collection and transport 
It has been assumed that the waste collection is performed by a company selected by way  
of tender/s at the municipal level. The company chosen in a tender procedure takes care of both  
the separate collection of waste as well as of the collection of mixed municipal waste and their 
preparation for recycling. It has been assumed that the separate collection standards correspond 
 to the requirements applicable as of 1 July 2017 and include the following fractions: 
 
PAPER 
 
 

 

GLASS 
 
 

PLASTICS, METALS  
AND MULTI-MATERIAL 
PACKAGING  

BIODEGRADABLE  
WASTE 
 
 

 
blue container/bag 

 
green container/bag 

 
yellow container/bag 

 
brown container/bag 

 
 

Due to the necessity to reach the packaging recycling target for each packaging type separately,  

the below average share of fractions collected within one yellow container/bag has been adopted. 

The presented share constitutes an average value derived from morphological tests selectively 

conducted by municipal installations as at the day of compiling this report no reliable country-level 

data were available. 

Table no. 8: Share of fractions collected in the yellow container/bag 

FRACTION FRACTION SHARE 

Aluminum 2.0% 

Other metals 4.1% 

Multi-material packaging 8.2% 

Polymers - PE 26.4% 

Polymers - PP 17.2% 

Polymers - PET 29.0% 

Polymers - PVC 2.8% 

Polymers - EPS 0.8% 

Contamination 9.5% 

Source: own analysis carried out by Deloitte based on market interviews 

It has been assumed that the population of the municipality, where the separate collection  

is performed, regardless of its type, stands at 70 000 inhabitants3. Also, indicators have been 

calculated based on the assumption that 2.35 persons are living in one household (based on the 

Statistics Poland data).  

 
3Moreover, for cost comparability between municipalities, the model assumes the same number of inhabitants in each 
municipality. Yet, key operational assumptions used for the calculation of collection costs will differ depending on the 
municipality type in which a given company will be operating. Authors are aware that it is hard to find a rural municipality in 
Poland with 70 000 inhabitants but for the sake of the results comparability such an assumption has been adopted. It may 
also be assumed that a model company renders services to a few rural municipalities whose total number of inhabitants 
amounts to 70 000. 
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The territory type includes three sub-categories: 
 

AN URBAN  
MUNICIPALITY 

AN URBAN-RURAL  
MUNICIPALITY 

A RURAL  
MUNICIPALITY 

 
The volume and structure of the collected waste have been based on the Statistics Poland data, 
taking into consideration changes observed within data included in annual municipal reports. 
Indicators used in the model: 

• the structure of waste collected separately as opposed to the mixed waste 

• the average volume of individual raw material waste collected separately per inhabitant 
in three types of municipalities (urban, urban-rural, rural). 

 
Also, for each municipality two types of residential buildings with a specified structure have been 
adopted.  

Table no. 9: Assumptions adopted for the analyzed municipality types with respect to residential 
buildings and generated waste 

FRACTION 
AN URBAN  

MUNICIPALITY 

AN URBAN-RURAL  

MUNICIPALITY 

A RURAL  

MUNICIPALITY 

Population 70 000 70 000 70 000 

Single-family housing 30% 60% 90% 

Multi-family housing 70% 40% 10% 

Volume of mixed municipal waste (20 03 01) 

[kg/inhabitant/year] 
225.6 185.3 131.7 

Volume of separately collected municipal 

waste[kg/inhabitant/year] 85.6 68.0 60.8 

Source: Deloitte’s own analysis 

The adopted assumptions referring to the residential area type translate into assumptions about the 

collection system in place, i.e. whether waste is collected in bags or containers. The following 

supposition has been made. 

Table no. 10: Assumptions adopted for the analyzed municipality types with respect to residential 
buildings and generated waste 

VOLUME SHARE 
COLLECTION 

METHOD 

AN URBAN  

MUNICIPALITY 

AN URBAN-RURAL  

MUNICIPALITY 

A RURAL  

MUNICIPALITY 

Single-family housing 
bags 90.0% 90.0% 95.0% 

containers 10.0% 10.0% 5.0% 

Multi-family housing 
bags - - - 

containers 100.0% 100.0% 100.0% 

Source: Deloitte’s own analysis 
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In terms of the container size the following assumptions have been made: 

• single-family housing: 120 liter, 240 liter and 1500 liter containers earmarked for separately 

collected waste, 

• single-family housing: 120 liter, 240 liter and 1100 liter containers earmarked for mixed waste, 

• multi-family housing: 240 liter, 1100 liter and 1500 liter containers earmarked for separately 

collected waste, 

• multi-family housing: 120 liter, 770 liter and 1100 liter containers earmarked for mixed waste. 

 

 

The expected volume of waste collected per inhabitant in various municipalities and different 

housing types provide a starting point for calculating the required number of containers/bags.  

The required number of bags has been calculated based on the volume of waste collected in bags, 

their bulk density and the carrying capacity of a vehicle. An analogous method has been applied  

to calculate the required number of containers. The cost of bags for a given municipality type has 

been calculated on the basis of their market unit price. Also, a five-year depreciation period for 

containers/bell-type containers has been taken into account; it has also been assumed that 2%  

of the required number of containers (based on the same calculation method as described above) 

need to be exchanged each year (durable random damage). Moreover, the information about the 

purchase price of new containers has also been used to define the value of annual depreciation  

of a given container type. The container depreciation cost multiplied by the number of required 

containers represents the container costs (such depreciation is not included in depreciation 

expenses under operational costs by type). 

 

 

 

Additional assumptions relating to the municipality type (urban/rural), housing category (single-

family/multi-family) and the infrastructure used (a bag/various types of containers) implied what 

vehicles would be used to unload bags and/or containers:: 

• for single-family housing waste collected separately and mixed waste is picked by biaxial and 

triaxial garbage trucks with carrying capacity of 7 and 11.5 Mg, 

• for multi-family housing waste collected separately is picked by triaxial garbage trucks with 

carrying capacity of 11.5 Mg and vehicles with hydraulic car-mounted crane with carrying 

capacity of 4 Mg, 

• for multi-family housing mixed waste is picked by triaxial garbage trucks with carrying capacity 

of 11.5 Mg.  

 

 
 
 
 
  



Estimation of the net cost | Key assumptions relating to the system functioning  

 

 
34 
 

The costs of the use of vehicles (apart from financial costs) have been defined based on their 
assumed utilization. It has been presupposed that every vehicle would be used on business days 
(261 days a year) for 8 hours a day and would make a specified number of runs depending on the 
housing type and distance between waste collection points. Next, assumptions relating to the 
following areas have been adopted:  

• frequency of waste collection (for each option),  

• bulk density, 

• the average bag/container filling level, 

• the average filling level of a vehicle carrying waste in bags or emptied from containers.  
 

The above measures were used to calculate the number of vehicles required for each system, taking 

into account the necessity to keep contingency vehicles in case of a sudden failure (on average +1 

vehicle). The fuel costs have been calculated on the basis of the agreed number of vehicles, under 

relevant carrying capacity structure, with the assigned number of kilometers they are to travel at the 

assumed fuel consumption rate.  

The cost calculation included a mark-up on maintenance costs, routine check-ups and spare parts. 

 It has also been assumed that vehicles will be subject to an operating lease for five years, with 

depreciation deductions made by the lessor. 

Vehicle prices and terms and conditions of leasing one garbage truck have been adopted based on 

talks with experts. The cost of financing the fleet of the required number of garbage trucks for 

various scenarios has been estimated. Next step entailed relevant allocation of costs based on the 

structure of cars used (separate collection/mixed waste collection, separate collection - municipality 

type/housing type, fraction type). The necessary number of vehicle operators, depending on the 

variant, has been defined based on the number of vehicles. The remuneration costs along with  

a mark-up have been estimated with a view to the average salary in each of the systems 

(urbanization type).  

Vehicle depreciation has not been included due to operating lease. Pursuant to the provisions of  

a bill on4 electromobility and alternative fuels as of 10 November 2020, the requirements relating to 

the percentage of electric vehicles per car fleet have been included in the “vehicle lease cost” item. 

At the same time the depreciation of containers has been put under the “container costs” item.  

 

Municipal waste management 
The same company which has been selected under the municipal procurement procedure(s) relating 

to waste collection will be in charge of waste management. The installation is a typical mechanical 

and biological waste treatment installation (MBT) with capacity of 60 000 Mg/year.  

The installation developed for the needs of the model is composed of a mechanical part (sorting 

facility), for both mixed municipal waste as well all separately collected municipal waste, and 

a biological processing part. An additional feature is an installation for disposal of waste, i.e.  

a landfill. 

The treatment process of separately collected raw material waste (the packaging waste as well) does 

not include the biological processing process as those parts of the installation are earmarked for the 

 
4 The share of low-emission vehicles specified in the project result from directive 2019/1161 of 20 June 2019 amending 
directive 2009/33/EC on the promotion of clean and energy-efficient road transport vehicles, and thus will have to be 
implemented. 
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biological fraction of waste coming from mixed waste and separately collected biodegradable waste 

only. It has been assumed that the RDF stream generated within the MBT process is provided to an 

external recipient. An overview of how MBT installation works along with accompanying processes 

have been presented in Image no.3.  

 

 

 
Image 5: The analyzed municipal waste management process 

Source: Deloitte’s own analysis 

The analyzed installation accepts waste from all types of municipalities: 

 

   

AN URBAN 

MUNICIPALITY 

AN URBAN-RURAL  

MUNICIPALITY 

A RURAL  

MUNICIPALITY 

56% 22% 22% 
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It has been assumed that all separately collected waste is directed to a sorting line to separate or 

clean thoroughly individual raw material fractions. 

In accordance with the planned EPR system, this model analyzes costs until the raw materials are 

sold and the costs of managing fractions unfit for sale. The applied system has been presented in 

Image no. 3. 

Raw materials and contaminated waste unsuitable for sale are sent as residual waste to be landfilled, 
while the combustible fraction as a pre-RDF is directed to alternative fuel production and is subject 
to energy recovery. The share of those streams differs depending on individual material, therefore 
the following division has been adopted: 

• paper and cardboard: fraction unfit for sale with pre-RDF constituting 50% and residual waste the 
other 50%, 

• glass: fraction unfit for sale with pre-RSF constituting 10% and residual waste 90%,  

• secondary raw materials, metals and multi-material packaging: fraction unfit for sale with pre-
RDF constituting 90% and residual waste 10%.  

 
The following costs have been taken into account in terms of materials usage and energy 
consumption: 

• the consumption of natural gas and propane-butane,  

• the consumption of electricity, 

• the use of water, 

• sewage collection. 
 

 Table no. 11: Costs generated by the sorting facility to the total company costs [%] 

COST TYPE SHARE 

Energy costs 70% 

Fuel costs 15%  

Water costs 5%   

Maintenance and material costs 65%  

The share of sorting facility costs in depreciation 

costs 
30% 

Additionally, it has been assumed that the sorting facility makes up 75% of the total labor 

costs and social add-ons. Moreover, having considered the volume of waste, costs have 

been divided between individual fractions of separately collected municipal waste.. 

 

Source: Deloitte’s own analysis 

  

Since the interviewed 

companies do not keep records 

of materials used in individual 

segments of the installation 

and due to the sensitivity of 

such information, an average 

estimated level of costs 

generated by a sorting facility 

has been adopted.. 
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Organization of a model company 
It has been assumed that business operations relating to collection, transport and management  

of waste will be performed within a company having one administration unit responsible for 

planning, managing and making settlements of the activity pursued. Depending on the 

organizational level and option (municipality type), the office staff, management and manual 

workers have been assigned a relevant average salary, which after including necessary add-ons 

constitutes the second group of personnel costs. 

It has also been assumed that for the needs of the business operations the company will use a base 
composed of:  

• land,  

• garage buildings,  

• administrative premises, 

• parking lot, 

• machines and equipment. 

 

Each of the listed objects would be owned by the company (i.e. constitute its fixed assets) with 

a specified initial value (that would vary depending on the municipality type), which will be 

depreciated based on the fixed asset type. The adopted depreciation periods are long, i.e.  

from 20 to 40 years.  

Other costs include:  

• property tax,  

• IT services, 

• maintenance costs, 

• security and CCTV costs,  

• fire protection system costs,  

• environmental charges, 

• marketing expenses.  

 

The above costs have been calculated based on well-known property tax rates, standard security 

fees, the applicable environmental charges for the business activity pursued and market interviews. 

Similarly, as in the case of other costs indirectly related with waste collection and management, 

allocation of those costs has been made based on tonnage. 
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Findings 
The obtained results, based on the best knowledge of analysts and information provided by industry 

experts, are an attempt of valuation. This approach has its limitations but presents the best possible 

estimate of unit costs of packaging waste collection, transport and management available for the 

time being. The values can change, depending on alterations in assumptions referring to individual 

components, i.e.  

 

 the estimate of collection and transport costs,  

 

 

the estimate of sorting costs and possible initial preparation for recycling,5 

 

the estimated revenue from the sale of raw materials6.  

 

The next steps should entail drafting a procedure for model update that would further lead to  

the adjustment of financial contribution of entrepreneurs as regards collection and transport costs - 

the procedure should include an agreed structure of operating costs and, if need be, correction 

coefficients for areas different in terms of their urbanization level (city/village), geographical setting 

(mountains/lowlands) or potential (a tourist resort/not very attractive place). Moreover, after the 

year 2020, which has impacted the waste morphology and thus to certain extent has distorted the 

existing system of separate collection of waste, constant changes may be expected in the waste 

morphology itself and in the value of secondary raw materials.  

Findings of analyses as regards the reference cost per 1 Mg of waste decreased by revenue from  

the sale of raw materials from separate collection, transport and management of waste have been 

presented below.  

Table no. 13 refers to the cost of collection and transport of the total contents of individual 

containers collected separately. 

  

 
5The process of preparing waste for recycling, included in the valuation, refers to initial activities undertaken within the 
analyzed installation but is not equivalent to complete preparation of a given fraction so that it could be subject to recycling.  
6In the report secondary raw materials have been treated as post-MBT materials, still holding the waste status but bearing 
the market value, sold for further recycling.  
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Table no. 12: The cost of collection and transport of separately collected waste broken by fractions for the years 2021-2024 [PLN/Mg] 

OPERATING COSTS BROKEN BY FRACTIONS 

 2021 2022 2023 2024 

 URBAN 
MUNICIPALITY 

URBAN-RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

Separately collected 625 922 1 139 621 837 1 176 562 817 1 170 511 849 1 159 

Paper 602 715 765 572 657 758 526 627 731 490 661 727 

Glass 433 444 474 414 409 473 383 393 458 360 407 450 

Plastics, metals 
 and multi-material 
packaging 

1 320 1 414 1 560 1 258 1 288 1 565 1 149 1 231 1 518 1 058 1 297 1 468 

Biodegradable waste 558 1 013 1 445 578 906 1 490 518 890 1 472 466 910 1 437 

Mixed waste 212 272 427 209 268 424 206 268 420 213 298 448 

Source: Deloitte’s own analysis 
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Due to the fact that waste from all types of municipalities (i.e. urban, urban-rural, rural) is sent to the 
installation, the operating costs relating to the management (preparation for recycling) of individual 
fractions constitute the weighted average for all types of municipalities. They have been presented 
in Table no. 14 and refer to the packaging waste fraction only.  
 
Table no. 13: Unit gross operating costs relating to the management (preparation for recycling) of 
individual fractions of packaging waste collected from households for the years 2021-2024 [PLN/Mg] 

OPERATING COSTS BROKEN BY FRACTIONS 2021 2022 2023 2024 

Paper and cardboard 215 213 212 204 

Glass 171 163 154 145 

Plastics, metals 

 and multi-material packaging 
819 801 791 759 

 
The above costs have been calculated based on the total operating costs of the sorting facility 

allocated to given fractions, including the cost of leaving residual waste for landfill and RDF and the 

volume of waste for sorting.  

In order to obtain the net costs of the management of packaging waste the operating costs (Table 

no. 14) have been decreased by revenue from the sale of secondary raw materials. Revenues from 

the sale of secondary raw materials for the coming years have been forecast based on generally 

available data and interviews with industry champions. To project the prices of individual polymers 

historical data have been used. It has been assumed that changes in the price of ferrous and non-

ferrous metals recovered from waste depend on the forecast changes in the price of iron ore and 

aluminum published by the World Bank. Fluctuations in cullet prices have been linked with the 

projected changes in energy prices included in the report of the Institute for Renewable Energy (IRE) 

“The forecast of energy prices by 2040.”

 

Image 6: Dynamics of raw materials prices change by 2024 
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As presented in Table no. 15 the net management costs for aluminum and PET fractions represent 
negative values, which means that in the case of those fractions the revenues from the sale of raw 
materials are higher than their management costs. 

Whereas the same values for PVC and EPS fractions mean that due to significant fraction 
contamination and lack of demand for their sale they are not being sorted under the current system 
but directed as residual waste and used for the production of alternative fuel. 

Yet, it is worth mentioning that the municipal waste stream includes both EPS and PS-made 
packaging. PS - polystyrene is a secondary raw material obtained in the styrene (organic chemical 
compound) polymerization process. The most common application of styrene entails the production 
of its foamed form called foamed polystyrene (EPS - expanded polystyrene). Polystyrene packaging 
appear mostly in a form of light thin-walled containers and cups as well as various types of 
protective foamed polystyrene molds, which cushion products during transport. 
 

Popular packaging made of polystyrene:  

Consumer electronics and household appliances 
packaging - large format slabs and characteristic molded 
pieces securing devices against damage; 

Food packaging - disposable take-away boxes, trays on 
which ready-made food products are displayed. 

At present this type of waste is collected in two ways: 

Small size waste is collected together with plastics (the 
yellow bag); 

Bulky waste is separately collected at psccw. 

 
 
Table no. 14: Net costs relating to the management (preparation for recycling) of individual fractions 

of packaging waste collected from households for the years 2021-2024 [PLN/Mg] 

NET COSTS RELATING THE MANAGEMENT 

OF PACKAGING WASTE 
2021 2022 2023 2024 

Paper and cardboard 150 146 142 131 

Glass 140 131 122 110 

Plastics, metals and multi-material packaging, including: 

aluminum -1 855 -1 885 -1 909 -1 955 

other metals 499 489 489 466 

multi-material packaging 801 784 774 741 

polymers - PE 400 386 380 353 

polymers - PP 417 377 345 290 

polymers - PET -100 -220 -290 -341 

Polymers - PVC 819 802 791 759 

Polymers - EPS 819 802 791 759 

Source: Deloitte’s own analysis 
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Specification of the reference cost 
The estimated net costs may represent the reference cost, i.e. the cost which should be taken into 

account while defining the fee charged to the producer placing packaged products on the market. 

Pursuant to the provisions of article 8A of the framework waste directive member states take 

necessary measures to ensure that the level of financial contribution of producers (made with the 

aim of fulfilling their obligations under the extended producer responsibility) covers the total cost of 

managing waste resulting from the introduction of products to the EU market. 

The fee amount would be calculated based on formulas whose components would be set forth in 

the act. Once relevant consultations are held, the legislator would specify which variables need to be 

taken into account. The basis for calculating the costs of separate collection, transport and 

management of packaging waste should make an essential element in defining new formulas, i.e. 

determining whether those will encompass:  

REAL COSTS  
specified on a current basis and based on invoices 

issued by companies collecting, sorting and 

preparing waste for sale (to a recycling facility,  

 

 

REFERENCE COSTS 

 determined on a basis of a range of observations, 

presented as an average value for a given fraction, 

region where waste collection and management 

processes are performed; in this case it is required 

that variables exerting significant impact on the 

cost shape are defined and agreed on; 

 developed with the use of a theoretical model – 

defined up front by selected specialists based on 

their knowledge and expertise, interviews, available 

macro- and micro-economic information or other 

sector-related sources. 

 

 

For the purpose of this analysis the focus has been placed on estimating the reference cost of the 

separate collection, transport and management based on the theoretical model. The outcomes have 

been presented in Table no. 16. . 
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Table no. 15: The total unit net cost of packaging waste collection, transport and management broken by individual fractions and municipality types [PLN/Mg] 

FRACTION 
2021 

 
2022 

 
2023 

 
2024 

 

 URBAN 
MUNICIPALITY 

URBAN-RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-
RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-
RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

Paper and cardboard 752 865 915 741 829 933 709 816 926 677 863 935 

Glass 573 583 613 562 557 623 536 547 616 511 563 609 

Plastics, metals and multi-material packaging, including: 

aluminum - 535 - 441 - 294 - 647 - 615 - 330 - 806 - 720 - 415 - 976 - 716 - 530 

other metals 1 818 1 913 2 059 1 803 1 835 2 120 1 740 1 826 2 131 1 659 1 919 2 105 

multi-material 
packaging 

2 121 2 215 2 361 2 107 2 139 2 424 2 042 2 129 2 433 1 958 2 218 2 404 

polymers - PE 1 719 1 813 1 960 1 696 1 728 2 013 1 624 1 710 2 015 1 535 1 795 1 981 

polymers - PP 1 736 1 831 1 977 1 687 1 719 2 004 1 586 1 673 1 977 1 467 1 727 1 913 

polymers - PET 1 219 1 314 1 460 1 071 1 102 1 388 912 999 1 303 780 1 040 1 226 

polymers - PVC 2 138 2 233 2 379 2 125 2 157 2 442 2 061 2 147 2 452 1 977 2 237 2 423 

polymers - EPS 2 138 2 233 2 379 2 125 2 157 2 442 2 061 2 147 2 452 1 977 2 237 2 423 

Source: Deloitte’s own analysis 
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Reference net costs are the total costs of collection, transport and management 

decreased by revenues from the sales of raw materials, with due regard to the 

cross-financing prohibition. 
It should be stressed that the reference cost is not tantamount to the real cost, i.e. does not cover 

real expenses incurred on a given territory but is calculated on the basis of a methodical analysis  

of actual/observed costs of the separate collection, transport and management of a given raw 

material fraction in a given period. The reference cost can differ depending on the region (different 

stage of development), area type (city/village, mountain area/lowland or a tourist resort) etc.  

At the same time cyclical calculations need to be made due to changing market conditions. An 

agreed and consulted theoretical model may be a starting point for determining financial burden  

of entrepreneurs, i.e. the calculation of the required financial contribution to cover the costs 

required by law (collection, sorting, preparation for the sales of raw materials). 

A key element of the formula specifying the total contribution of the entity placing products  

on the market is to define the shape of the system. The results presented in the report, based on 

the best knowledge of analysts and information provided by industry experts, are an attempt of  

a detailed valuation. This approach has its limitations but for the time being presents the best 

possible estimation of the value of future burdens - the obtained results may change due to 

alterations made to the assumptions regarding individual components.  

The application of the reference cost is a common practice in various EU jurisdictions, e.g. in France, 

Portugal or Spain but each of them has a different formula for defining costs. In many countries the 

existing principles relating to the way financial burden is defined will have to be adjusted to the 

requirements set forth in the framework directive. At present none of the countries has officially 

announced an updated formula for cost calculation.    
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Sensitivity analysis 

 

The purpose of the sensitivity analysis was to examine the changes in the cost  

of collection, transport and management of packaging waste caused by volatility  

of material parameters.  
 

Those material parameters included:. 

A change in the volume  
of collected waste  

The volume of waste 
collected in yellow bags 
compared with green and 
blue bags since 2023 

The volume of mixed waste 
compared with separately 
collected waste  

Unit price of electricity  

For the purpose of the analysis certain parameters deviations from the base scenario have been assumed, i.e.: 

+/- 10% +/- 20% +/- 10% +/- 1% 

 

The results of the analysis are presented below. 
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Volume of collected waste

The analysis has indicated that a 10% decrease in the volume of collected waste, compared to the 

base year, will lead to an increase of the unit net cost of collection, transport and management for 

each fraction by around 7% on average.  

In the event when the volume of collected waste is higher by 10%, the net cost of waste collection 

and management is on average lower by 5.5% for plastics, paper and glass fractions.  

For aluminum, where revenues from its sale exceed the waste management costs and the 

installation generates profit from the management of this fraction, it has been observed that the 

change in volumes implies a reverse trend, i.e. a unit profit from the collection and management for 

a volume lower than the base scenario by 10% is smaller, while for a higher volume is bigger. This 

stems from a higher volume of the raw material when exiting the sorting facility, and in consequence 

greater revenues from the sale of aluminum.  

Depending on the analyzed municipality (rural, urban-rural or urban) and the year the forecast 

referred to, the highest sensitivity of the management net cost to a change in volume can be 

observed in the urban-rural municipality in 2021, and from 2022 in the urban municipality. This 

results from the changed waste morphology. The highest change in the aluminum net cost has been 

recorded in the urban-rural municipality in 2021, and starting from 2022 in the rural municipality, 

which is related to the growth dynamics of the “yellow bag” volume. 

The volume of plastics collected compared with glass and paper since 2023:

Having analyzed the impact of the changed unit net cost of the collection and management on the 

volume of plastics collected compared to the volume of glass and paper collected starting from 

2023, the highest sensitivity to change has been observed in the unit net cost of aluminum and PET.  

20% lower volume of waste collected in yellow bags than assumed in the base scenario, and a higher 

volume of green and blue bags starting from 2023 lead to an increased profit from the sale of the 

aluminum fraction, and consequently smaller profit when the volume is lower by 20%.  

It has also been observed that in the case of PET the unit net cost for waste management is lower 

when the volume of collected plastics is 20% smaller than in the base scenario. The greatest change 

in the unit net costs for the management of materials from PP and PET has been visible in the urban-

rural municipality, while for other fractions in the urban one.

 

The volume of mixed waste compared with separately collected waste

It has been noted that a change in the volume of collected mixed waste and the separately collected 

waste leads to major volatility of the unit net cost relating to the management of each fraction of 

separately collected waste.  

The highest volatility can be seen in aluminum. Due to a 10% increase in the volume of collected 

mixed waste compared with the volume of separately collected waste the installation will be 

sustaining losses by 2023 on preparing this fraction for recycling, and will start generating profit 

from 2023, same as throughout the entire forecast period in the base scenario. The greatest 

volatility of the unit net cost as regards the management of aluminum has been observed in the 

rural municipality.  

While the greatest changes in the net unit cost relating to the management of paper are observed in 

the urban-rural municipality between the years 2021-2024.  
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In all analyzed municipalities a 10% surge in the volume of the collected mixed waste in relation to 

selectively collected waste leads to an increase in the net cost of glass management. At the same 

time a 10% decrease in the mixed waste volume translates to a drop in the glass management cost.  

Similar costs changes have been observed for the glass and plastics fractions, yet the greatest 

volatility of unit net costs relating to waste management is in the urban municipality. Among 

secondary raw materials from plastic waste the highest sensitivity has been observed in the PET 

management cost. 

 

Unit price of electricity 
Due to a relatively insignificant share in the installation costs relating to sorting packaging waste 

(~7%), changes in electricity prices just slightly impact the net cost of waste collection and 

management, still energy price changes exert the greatest influence over the profit from aluminum 

management, in particular in rural municipalities. 

 

 

 

Summary 

The sensitivity analysis of variables adopted in the model has showed that: 
 

 

01 02 03 
The change in the volume of collected 
mixed waste in relation to separately 
collected waste has the greatest impact 
on the collection, transport and 
management cost of individual fractions. 

 

Profit generated from aluminum 
management is most sensitive to 
changes in selected parameters. 

 

On average the greatest volatility of 
the net cost of packaging management 
can be observed in urban municipalities. 
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 Conclusions 
 

The highest collection and transport 
costs with reference to Mg of waste 
apply to the fraction of plastics, metals 
and multi-material packaging (PLN 1 
320-1 560 in 2021 and PLN 1 060-1 470 
in 2024), and paper (PLN 602-765 in 
2021 and PLN 490-730 in 2024), while 
the lowest to glass (PLN 433-474 in 2021 
and PLN 360-450 in 2024). 
 

The greatest collection and transport 
costs of separately collected municipal 
waste refer to waste collected in the 
yellow container/bag, which results from 
the specific nature of waste items (their 
weight, volume and density). 

 

 

High costs, calculated per 1 Mg,  
of separate collection, transport and 
treatment of packaging produced 
from plastic are connected with low 
weight of unit packaging, wide range 
of applications, the collection manner 
and the value of secondary raw 
materials. 

 

Due to high value of the aluminum  
and PET fraction revenue from the sale 
of those fractions significantly exceed 
the cost of preparation for recycling.  
For aluminum this trend remains stable 
given the total cost, which includes the 
collection and transport costs. For PET 
the aggregated costs of collection, 
transport and management constitute  
a cost, not a profit for a model company 
rendering both the collection as well as 
management services.  

Within the metal fraction particular 
attention should be drawn to packaging 
from aluminum, whose current collection 
efficiency is at a very high level. This 
results from high value of the material 
(visible excess revenue over the collection 
and transport costs). At the same time it  
is worth stressing that a vast majority  
of aluminum cans is collected via the so-
called commercial trade or scrap yards. 

The highest costs of collection and 
transport of separately collected 
municipal waste are in rural 
municipalities due to the prevalent 
single-family housing and considerable 
distance between waste collection 
points. 

 

The growing volume of separately 
collected waste translates into the rising 
total cost of separate collection and 
transport of municipal waste, which in 
turn by 2023 is reflected in a drop of unit 
costs per 1 Mg of collected waste.  

 

 

 

 

The adopted assumptions regarding the 
contamination level in individual 
fractions of collected waste, reflecting 
market observations, indicate that there  
is potential to improve separate collection 
with a view to better sorting of packaging 
waste and thus allow generating higher 
revenues from the sale of raw materials. 
This potential may by unlocked by making 
producers, who place packaged products 
on the market, develop packaging in line 
with the “eco design” spirit and also via 
information and educational campaigns, 
by informing waste holders about the 
recommended way of disposing of 
packaging waste and the need for  
a change of habits. 

Certain stream of the packaging 
waste generated by households is 
collected at Points for the Selective 
Collection of Communal Waste 
(PSCCW) or other collection points, 
so in order to define the net cost 
including fractions collected within 
this system, a similar analysis that 
would take into account additional 
data from PSCCW and other collection 
points (e.g. scrap yards) is necessary, 
preceded by relevant research.. 
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It is suggested that individual material 
streams are analyzed and respective 
collection guidelines are followed so 
that their environmental nuisance  
is limited and efficient recycling process 
is attained. Such guidelines should be 
drawn up in particular for materials that 
currently are not being sorted out from 
separately collected municipal waste. 
For instance, this could apply to large-
format EPS which due to specific 
character of its material should be 
collected in a way allowing to keep its 
purity, e.g. at PSCCW. Collecting EPS 
(used for non-food contact) within the 
bag/container system makes it crumble 
into smaller parts and contaminates it 
with other waste which prevents it from 
sorting out and recycling. Thus, given 
the above, it is advisable to organize  
a collection system which would 
provide the entities placing this 
material on the market (especially with 
the aim of protecting consumer 
electronics and household appliances) 
with the possibility to fulfil their 
obligations arising from the directive 
and re-use the raw material in recycling 
processes.  

 

 

It should be highlighted that the obtained 
results constitute one of the components 
of the introducers’ contribution (as set 
forth in the Directive: the cost of the 
separate collection of waste, its transport 
and treatment, including treatment 
necessary to achieve EU objectives relating 
to waste management, and costs 
necessary to deliver other goals and tasks, 
taking into account the revenues from re-
use or sales of secondary raw materials 
from their products and uncollected 
deposits). Moreover, this is not the total 
estimated level of a unit cost per a ton  
of separately collected packaging waste,  
its transport and complete preparation  
for recycle, but a part which would cover 
the separate collection of packaging waste 
generated by households. Therefore, the 
final financial costs borne by the 
introducers may change once the cost  
of packaging waste collection at PSCCW 
and other collection points is taken into 
account. If the fulfilment of the EU 
objectives is at risk, the cost of sorting out 
the packaging waste from the stream  
of mixed waste may also impact the final 
costs. At the same time the model includes 
the cost of managing residual waste and 
pre-RDF for a fraction unfit for sale and 
thereby for recycling. 

. 

 

 

 

Given precise results obtained with 
the use of the theoretical model,  
it is advised to proceed with further 
work on estimating the financial 
contribution of entrepreneurs to the 
packaging waste management system 
applying the said method. After the 
first year of the functioning of the 
new system it would be appropriate 
to make an estimation, for 
comparison of results, with the use  
of a method based on a range of 
observations and, if necessary,  
apply correction factors to the model.  
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Appendix: Sensitivity analysis 
Table no. 16: Sensitivity analysis of a unit cost of collection, transport and management of packaging, broken by municipality type, on the volume of collected waste [PLN/Mg] 
 
Total unit net cost  
of management and transport  
of packaging broken by 
municipality type 

2021 2022 2023 2024 

URBAN 
MUNICIPALITY 

URBAN-
RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-
RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-
RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-
RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

Paper and cardboard 752 865 915 741 829 933 709 816 926 677 863 935 

Volume lower by 10% -2,2% -4,9% -6,4% -7,0% -9,3% -5,5% -9,3% -10,7% -6,2% -9,3% -1,8% -4,8% 

Volume higher by 10% 9,2% 8,9% 1,6% 9,2% 5,8% 6,2% 9,1% 0,4% 6,1% -1,5% 6,8% 3,7% 

Glass 573 583 613 562 557 623 536 547 616 511 563 609 

Volume lower by 10% -4,7% -4,9% -6,5% -7,5% -9,5% -5,6% -9,6% -11,2% -6,7% -9,7% -3,1% -4,8% 

Volume higher by 10% 9,4% 8,8% 1,6% 9,5% 5,8% 6,4% 9,5% 1,8% 6,2% 1,0% 7,1% 3,8% 

aluminum -535 -441 -294 -647 -615 -330 -806 -720 -415 -976 -716 -530 

Volume lower by 10% 7,9% 26,1% 95,5% 28,8% 48,5% 59,9% 31,1% 73,6% 101,2% 22,9% 0,9% 23,4% 

Volume higher by 10% -23,9% -27,9% -5,7% -20,3% -14,3% -28,0% -16,2% 2,4% -23,8% 3,5% -14,4% -10,7% 

other metals 1 818 1 913 2 059 1 803 1 835 2 120 1 740 1 826 2 131 1 659 1 919 2 105 

Volume lower by 10% -2,1% -4,5% -6,5% -7,4% -9,9% -5,5% -9,9% -10,3% -5,0% -9,9% -0,3% -4,6% 

Volume higher by 10% 10,2% 9,8% 0,9% 10,1% 6,0% 6,4% 9,9% -0,9% 6,5% -2,0% 6,7% 3,1% 

multi-material packaging 2 121 2 215 2 361 2 107 2 139 2 424 2 042 2 129 2 433 1 958 2 218 2 404 

Volume lower by 10% -1,8% -3,9% -5,7% -6,4% -8,6% -4,9% -8,6% -9,0% -4,5% -8,5% -0,3% -4,0% 

Volume higher by 10% 8,6% 8,4% 0,8% 8,5% 5,1% 5,6% 8,3% -0,8% 5,6% -1,7% 5,7% 2,7% 

polymers - PE 1 719 1 813 1 960 1 696 1 728 2 013 1 624 1 710 2 015 1 535 1 795 1 981 

Volume lower by 10% -2,2% -4,8% -6,8% -7,9% -10,4% -5,8% -10,5% -11,3% -5,7% -10,6% -0,4% -4,8% 

Volume higher by 10% 10,8% 10,4% 0,9% 10,8% 6,3% 6,8% 10,7% -1,0% 6,9% -2,1% 7,2% 3,3% 

polymers - PP 1 736 1 831 1 977 1 687 1 719 2 004 1 586 1 673 1 977 1 467 1 727 1 913 

Volume lower by 10% -2,2% -4,7% -6,8% -7,9% -10,5% -5,8% -10,8% -12,9% -7,1% -11,0% -0,4% -5,0% 

Volume higher by 10% 10,7% 10,3% 0,9% 10,8% 6,4% 6,8% 10,9% -1,0% 7,0% -2,2% 7,5% 3,4% 

polymers - PET 1 219 1 314 1 460 1 071 1 102 1 388 912 999 1 303 780 1 040 1 226 

Volume lower by 10% -3,1% -6,5% -9,0% -11,9% -15,4% -8,2% -17,3% -23,4% -13,8% -18,9% -0,6% -7,6% 

Volume higher by 10% 16,0% 14,9% 1,2% 18,2% 10,3% 10,2% 20,7% -1,6% 11,1% -4,1% 13,0% 5,5% 

polymers - PVC 2 138 2 233 2 379 2 125 2 157 2 442 2 061 2 147 2 452 1 977 2 237 2 423 

Volume lower by 10% -1,8% -3,9% -5,7% -6,4% -8,5% -4,8% -8,5% -8,9% -4,5% -8,4% -0,3% -4,0% 

Volume higher by 10% 8,5% 8,3% 0,8% 8,4% 5,0% 5,5% 8,2% -0,8% 5,6% -1,7% 5,7% 2,7% 

polymers - EPS 2 138 2 233 2 379 2 125 2 157 2 442 2 061 2 147 2 452 1 977 2 237 2 423 

Volume lower by 10% -1,8% -3,9% -5,7% -6,4% -8,5% -4,8% -8,5% -8,9% -4,5% -8,4% -0,3% -4,0% 

Volume higher by 10% 8,5% 8,3% 0,8% 8,4% 5,0% 5,5% 8,2% -0,8% 5,6% -1,7% 5,7% 2,7% 

 
Source: Deloitte’s own analysis 
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Table no. 17: Sensitivity analysis of a unit cost of collection, transport and management of packaging, broken by municipality type, on the dynamics of electricity prices [PLN/Mg]  

Total unit net cost  
of management and 
transport of packaging 
broken by municipality 
type 

2021 2022 2023 2024 

URBAN 
MUNICIPALITY 

URBAN-RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

Paper and cardboard 752 865 915 741 829 933 709 816 926 677 863 935 

Dynamics lower by 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,1% 0,1% 0,1% 

Dynamics higher by 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -0,1% -0,1% -0,1% 

Glass 573 583 613 562 557 623 536 547 616 511 563 609 

Dynamics lower by 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,1% 0,1% 0,1% 0,1% 0,1% 0,1% 

Dynamics higher by 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -0,1% -0,1% -0,1% -0,1% -0,1% -0,1% 

aluminum -535 -441 -294 -647 -615 -330 -806 -720 -415 -976 -716 -530 

Dynamics lower by 1% 0,0% 0,0% 0,0% -0,1% -0,1% -0,2% -0,2% -0,2% -0,4% -0,2% -0,3% -0,5% 

Dynamics higher by 1% 0,0% 0,0% 0,0% 0,1% 0,1% 0,2% 0,2% 0,2% 0,4% 0,3% 0,3% 0,5% 

other metals 1 818 1 913 2 059 1 803 1 835 2 120 1 740 1 826 2 131 1 659 1 919 2 105 

Dynamics lower by 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,1% 0,1% 0,1% 0,1% 0,1% 0,1% 

Dynamics higher by 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -0,1% -0,1% -0,1% -0,1% -0,1% -0,1% 

multi-material packaging 2 121 2 215 2 361 2 107 2 139 2 424 2 042 2 129 2 433 1 958 2 218 2 404 

Dynamics lower by 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,1% 0,1% 0,1% 0,1% 0,1% 0,1% 

Dynamics higher by 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -0,1% -0,1% -0,1% -0,1% -0,1% -0,1% 

polymers - PE 1 719 1 813 1 960 1 696 1 728 2 013 1 624 1 710 2 015 1 535 1 795 1 981 

Dynamics lower by 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,1% 0,1% 0,1% 0,2% 0,1% 0,1% 

Dynamics higher by 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -0,1% -0,1% -0,1% -0,2% -0,1% -0,1% 

polymers - PP 1 736 1 831 1 977 1 687 1 719 2 004 1 586 1 673 1 977 1 467 1 727 1 913 

Dynamics lower by 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,1% 0,1% 0,1% 0,2% 0,1% 0,1% 

Dynamics higher by 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -0,1% -0,1% -0,1% -0,2% -0,1% -0,1% 

polymers - PET 1 219 1 314 1 460 1 071 1 102 1 388 912 999 1 303 780 1 040 1 226 

Dynamics lower by 1% 0,0% 0,0% 0,0% 0,1% 0,1% 0,1% 0,2% 0,2% 0,1% 0,3% 0,2% 0,2% 

Dynamics higher by 1% 0,0% 0,0% 0,0% -0,1% -0,1% -0,1% -0,2% -0,2% -0,1% -0,3% -0,2% -0,2% 

polimery - PVC 2 138 2 233 2 379 2 125 2 157 2 442 2 061 2 147 2 452 1 977 2 237 2 423 

Dynamika mniejsza o 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,1% 0,1% 0,1% 0,1% 0,1% 0,1% 

Dynamika większa o 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -0,1% -0,1% -0,1% -0,1% -0,1% -0,1% 

polimery - EPS 2 138 2 233 2 379 2 125 2 157 2 442 2 061 2 147 2 452 1 977 2 237 2 423 

Dynamika mniejsza o 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,1% 0,1% 0,1% 0,1% 0,1% 0,1% 

Dynamika większa o 1% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -0,1% -0,1% -0,1% -0,1% -0,1% -0,1% 
Source: Deloitte’s own analysis   
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Table no. 18: Sensitivity analysis of a unit cost of collection, transport and management of packaging, broken by municipality type, on the volume of collected plastics [PLN/Mg] 
 
Total unit net cost of 
management and transport 
of packaging broken by 
municipality type 

2021 2022 2023 2024 

URBAN 
MUNICIPALITY 

URBAN-RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

Paper and cardboard 752 865 915 741 829 933 709 816 926 677 863 935 

Volume lower by 20% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -8,4% -6,1% -3,1% -15,4% -5,1% -8,7% 

Volume higher by 20% 0,0% 0,0% 0,0% 0,0% 5,8% 0,0% 6,2% -3,7% 1,0% -0,2% -0,8% -0,7% 

Glass 573 583 613 562 557 623 536 547 616 511 563 609 

Volume lower by 20% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -3,1% -3,9% -1,7% -7,5% -2,5% -6,5% 

Volume higher by 20% 0,0% 0,0% 0,0% 0,0% 5,8% 0,0% 9,8% 5,1% 10,2% 2,0% 3,7% 4,7% 

Aluminum -535 -441 -294 -647 -615 -330 -806 -720 -415 -976 -716 -530 

Volume lower by 20% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -41,2% -44,3% -60,3% -43,2% -56,0% -59,7% 

Volume higher by 20% 0,0% 0,0% 0,0% 0,0% -14,3% 0,0% 89,2% 243,3% 922,2% 51,7% 71,9% 116,3% 

other metals 1 818 1 913 2 059 1 803 1 835 2 120 1 740 1 826 2 131 1 659 1 919 2 105 

Volume lower by 20% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -3,9% -3,4% -0,2% -7,1% 2,3% -3,8% 

Volume higher by 20% 0,0% 0,0% 0,0% 0,0% 6,0% 0,0% 2,6% -4,5% 2,4% -2,0% 0,0% 0,7% 

multi-material packaging 2 121 2 215 2 361 2 107 2 139 2 424 2 042 2 129 2 433 1 958 2 218 2 404 

Volume lower by 20% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -6,7% -6,2% -3,2% -10,3% -2,5% -7,0% 

Volume higher by 20% 0,0% 0,0% 0,0% 0,0% 5,1% 0,0% 4,9% -1,6% 4,3% 0,1% 1,6% 2,1% 

polymers - PE 1 719 1 813 1 960 1 696 1 728 2 013 1 624 1 710 2 015 1 535 1 795 1 981 

Volume lower by 20% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -2,5% -2,0% 1,2% -5,3% 4,9% -2,1% 

Volume higher by 20% 0,0% 0,0% 0,0% 0,0% 6,3% 0,0% 1,6% -5,8% 1,5% -3,0% -0,8% 0,0% 

polymers - PP 1 736 1 831 1 977 1 687 1 719 2 004 1 586 1 673 1 977 1 467 1 727 1 913 

Volume lower by 20% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -2,0% -1,5% 1,7% -4,1% 6,5% -1,0% 

Volume higher by 20% 0,0% 0,0% 0,0% 0,0% 6,4% 0,0% 1,2% -6,2% 1,2% -3,6% -1,2% -0,4% 

polymers - PET 1 219 1 314 1 460 1 071 1 102 1 388 912 999 1 303 780 1 040 1 226 

Volume lower by 20% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 17,5% 16,6% 18,3% 26,5% 46,9% 20,2% 

Volume higher by 20% 0,0% 0,0% 0,0% 0,0% 10,3% 0,0% -9,3% -18,3% -6,3% -14,6% -8,7% -6,5% 

polymers - PVC 2 138 2 233 2 379 2 125 2 157 2 442 2 061 2 147 2 452 1 977 2 237 2 423 

Volume lower by 20% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -6,8% -6,3% -3,4% -10,5% -2,7% -7,2% 

Volume higher by 20% 0,0% 0,0% 0,0% 0,0% 5,0% 0,0% 5,0% -1,5% 4,4% 0,2% 1,7% 2,1% 

polymers - EPS 2 138 2 233 2 379 2 125 2 157 2 442 2 061 2 147 2 452 1 977 2 237 2 423 

Volume lower by 20% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% -6,8% -6,3% -3,4% -10,5% -2,7% -7,2% 

Volume higher by 20% 0,0% 0,0% 0,0% 0,0% 5,0% 0,0% 5,0% -1,5% 4,4% 0,2% 1,7% 2,1% 

Source: Deloitte’s own analysis
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 Table no. 19: Sensitivity analysis of a unit cost of collection, transport and management of packaging, broken by municipality type, on the share of collected mixed waste [PLN/Mg] 

Source: Deloitte’s own analysis 

 

Total unit net cost  
of management and transport  
of packaging broken by 
municipality type 

2021 2022 2023 2024 

URBAN 
MUNICIPALITY 

URBAN-
RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-
RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-
RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

URBAN 
MUNICIPALITY 

URBAN-
RURAL 
MUNICIPALITY 

RURAL 
MUNICIPALITY 

Paper and cardboard 752 865 915 741 829 933 709 816 926 677 863 935 

Volume lower by 10% -31,3% -40,3% -31,5% -26,5% -37,7% -26,8% -23,6% -34,4% -24,1% -27,8% -29,0% -23,0% 

Volume higher by 10% 23,4% 16,0% 12,8% 16,4% 11,0% 12,8% 9,3% 9,6% 10,7% 7,7% 14,1% 9,5% 

Glass 573 583 613 562 557 623 536 547 616 511 563 609 

Volume lower by 10% -34,8% -25,8% -20,8% -32,0% -26,9% -19,1% -31,0% -27,2% -19,5% -34,1% -23,0% -18,6% 

Volume higher by 10% 36,9% 22,8% 17,9% 33,0% 19,1% 19,4% 27,6% 20,1% 18,8% 29,0% 25,1% 18,7% 

Aluminum -535 -441 -294 -647 -615 -330 -806 -720 -415 -976 -716 -530 

Volume lower by 10% -209,8% -285,2% -205,5% -450,3% -1321,9% -305,3% 842,4% 753,5% -781,1% 584,6% 158,8% 395,7% 

Volume higher by 10% -44,6% -36,0% -44,4% -34,2% -20,8% -43,3% -22,2% -17,2% -35,8% -17,5% -24,9% -26,9% 

other metals 1 818 1 913 2 059 1 803 1 835 2 120 1 740 1 826 2 131 1 659 1 919 2 105 

Volume lower by 10% -39,2% -30,3% -26,0% -35,0% -30,5% -22,9% -32,8% -29,5% -22,1% -36,4% -22,4% -20,4% 

Volume higher by 10% 36,8% 19,1% 16,6% 27,8% 13,5% 17,1% 19,6% 12,6% 15,5% 18,5% 17,8% 13,3% 

multi-material packaging 2 121 2 215 2 361 2 107 2 139 2 424 2 042 2 129 2 433 1 958 2 218 2 404 

Volume lower by 10% -36,0% -27,7% -24,0% -31,9% -27,8% -21,1% -29,7% -26,8% -20,3% -33,0% -20,4% -18,7% 

Volume higher by 10% 30,6% 16,5% 14,6% 23,4% 11,8% 15,0% 16,6% 11,0% 13,7% 15,6% 15,4% 11,8% 

polymers - PE 1 719 1 813 1 960 1 696 1 728 2 013 1 624 1 710 2 015 1 535 1 795 1 981 

Volume lower by 10% -40,4% -31,2% -26,8% -36,3% -31,6% -23,7% -34,2% -30,7% -22,9% -38,1% -23,4% -21,2% 

Volume higher by 10% 39,5% 20,1% 17,4% 29,9% 14,3% 18,0% 21,0% 13,3% 16,4% 20,0% 19,1% 14,1% 

polymers - PP 1 736 1 831 1 977 1 687 1 719 2 004 1 586 1 673 1 977 1 467 1 727 1 913 

Volume lower by 10% -40,2% -31,1% -26,7% -36,4% -31,7% -23,7% -34,6% -31,1% -23,2% -39,1% -24,0% -21,7% 

Volume higher by 10% 39,0% 19,9% 17,3% 30,1% 14,4% 18,0% 21,6% 13,6% 16,7% 21,0% 19,8% 14,6% 

polymers - PET 1 219 1 314 1 460 1 071 1 102 1 388 912 999 1 303 780 1 040 1 226 

Volume lower by 10% -48,2% -37,6% -32,0% -46,5% -40,9% -29,8% -46,9% -41,9% -30,1% -53,9% -33,2% -29,0% 

Volume higher by 10% 63,6% 28,5% 23,6% 54,1% 22,4% 26,7% 41,4% 22,9% 25,9% 44,7% 35,5% 23,1% 

polymers - PVC 2 138 2 233 2 379 2 125 2 157 2 442 2 061 2 147 2 452 1 977 2 237 2 423 

Volume lower by 10% -35,8% -27,6% -23,9% -31,8% -27,6% -21,0% -29,5% -26,6% -20,2% -32,8% -20,3% -18,6% 

Volume higher by 10% 30,3% 16,4% 14,5% 23,2% 11,7% 14,9% 16,5% 10,9% 13,6% 15,5% 15,3% 11,7% 

polymers - EPS 2 138 2 233 2 379 2 125 2 157 2 442 2 061 2 147 2 452 1 977 2 237 2 423 

Volume lower by 10% -35,8% -27,6% -23,9% -31,8% -27,6% -21,0% -29,5% -26,6% -20,2% -32,8% -20,3% -18,6% 

Volume higher by 10% 30,3% 16,4% 14,5% 23,2% 11,7% 14,9% 16,5% 10,9% 13,6% 15,5% 15,3% 11,7% 
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