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1 Introduction 

1.1 Background 

The World Bank has been engaged by the European Commission on behalf of the Government of 
Estonia to undertake a review of its waste management strategy, in light of current projections that 
Estonia may fall short of European Union recycling targets. The World Bank is assessing the current 
municipal solid waste management system, analysing the potential options, proposing policy 
recommendations, and developing an action plan to improve the effectiveness and circularity of the 
solid waste management system in Estonia. This includes a review of the system in an integrated and 
holistic manner, considering waste management operations, the legal framework, institutional 
arrangements, technical solutions, communications, data management and reporting, and financing.  
This report is the second in an agreed series of deliverables, providing an analysis of potential options 
based on municipal level and national level modelling, for consideration by the Ministry of 
Environment (MoE). 

1.2 Overview of approach 

In order to consider potential options available to enable Estonia to meet its municipal and packaging 
waste recycling targets, a technical options appraisal was conducted. This was based on the following 
overall approach: 

1. A review of available data on waste generation and management at national and municipal 
level to develop an understanding of the current waste management system. 

2. Development of two case study waste flow models to consider the management of wastes in 
two different types of municipalities: Tallinn and Saaremaa.  

3. Using the assumptions developed for the case study municipalities, conduct modelling to 
assess waste management at a national level. This national modelling was based on the 
findings of the case study municipalities. 

4. An assessment of various scenarios focusing on biowaste and packaging waste recycling. 
5. An assessment of institutional, financial and organisational issues to identify any changes of 

adjustments to these aspects that might be needed to improve waste management in Estonia. 

Note that the modelling essentially comprises two models: an overarching national model that 
assessed overall waste flows and costs, and a packaging-specific model that allowed a more detailed 
analysis of specific packaging collection systems. The two models were developed in parallel and 
adjusted iteratively. 

1.3 Report structure 

This document presents the approach taken to the options appraisal process and describes the key 
findings: 

 Section 2 presents the review of general waste management data availability and quality. 
 Section 3 presents the results of the national modelling, including an assessment of the 

potential recycling performance improvements that might be achieved via various scenarios 
focusing on improving packaging and biowaste collection. Estimated overarching system costs 
are also presented. 

 Section 4 presents a more detailed analysis of biowaste issues, including an assessment of 
treatment capacity needs and associated estimated capital investment needs. 
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 Section 5 presents the findings of the detailed packaging collection system modelling, 
including commentary on different collection systems and associated costs. 

 Section 6 discusses other waste streams in more detail, namely plastics, construction and 
demolition waste and textiles. 

 Section 7 presents a discussion of institutional issues. 
 Section 8 discusses financial arrangements. 
 Section 9 presents a discussion of organisation issues. 
 A summary of key findings is presented in Section 10. 

Supporting information can be found in Appendices. Key recommendations and an associated action 
plan are presented in a separate document. 
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2 Baseline data review 

2.1 Summary 

 There is a wide variation in the tonnages of waste generation and its treatment reported 
from different sources. This makes it very challenging to accurately assess Estonia’s recycling 
performance. For the purposes of reporting to the EU, the Environment Agency makes some 
adjustments to the base data to avoid double counting of waste materials. However, the 
methodology used to make these adjustments is unclear.  

Recommendation: conduct a thorough review and up-date of waste data reporting systems. 

 Only a small proportion of total municipal biowaste collected separately is counted as 
recycling. Data indicates that approximately 51,000 tonnes of biowaste is collected separately 
by municipalities. However, only 13,858 tonnes of biowaste is reported as ‘recycled’ as part 
of Estonia’s recycling performance. This difference is assumed to be associated with several 
factors, including losses of materials through sorting prior to composting and the number of 
facilities that are operated in according with the ‘Compost Ordinance1  (i.e. biowaste that is 
processed by those facilities that do not comply with the Compost Ordinance do not qualify 
towards Estonia’s recycling performance).  

 Packaging data values vary significantly between different information sources. This is 
thought to be related to the issue of the definition of municipal waste and separately 
collected packaging, some of which is not considered to be municipal and, as such, cannot 
be counted towards recycling performance. One of the reasons for controversial data seems 
to be that simple municipal level queries entails the initial or ‘raw data’, which includes a lot 
of double counting, while national level data summaries try to filter out overlapping data. 
Though, if data are overlapping, those should be possible to filter out in the database used for 
query. Waste reporting ordinance requires that Environmental Board shall control initial data 
and require amendments and corrections, if something does not comply with waste permits 
or other reports. However, this is currently not done. 

Recommendation: clarify the definitions of data and data collection protocols.  

 As data on waste quantities are reported by service providers, municipalities do not have a 
clear view on the management of wastes within their jurisdiction.  

2.2 National baseline data 

Data on waste quantities generated was obtained from several sources: 

1. The ‘Waste Report Summary’ produced by the Environment Agency (see Table 32). 
2. The Environment Agency’s online query system which allows data to be downloaded for ‘all 

municipalities’ (see Table 33). 

Data collated by the Environment Agency to the European Commission for the purposes of reporting 
Estonia’s recycling performance (see   

                                                           
1 https://www.riigiteataja.ee/akt/118122020023 
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3. Table 34). 

A summary of these data from the key data sources listed above is shown in Table 1.
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Table 1: Summary of waste generation and recycling performance rates from national data sources 

No. Waste stream ‘Waste Reports 
Summary’, 

Environment 
Agency, 2019 

Query of portal 
using ‘all 

municipalities’ 

Municipal recycling  
performance calculation 

1 Mixed municipal waste1 352,638 395,483 338,885 
2 Biowaste2  46,786 54,601 13,858 
3 Mixed packaging 36,084 37,667 Not reported separately 
4 Paper and cardboard 

packaging 
48,555 55,016 Not reported separately 

5 Paper and cardboard 
non-packaging 

40,629 44,129 Not reported separately 

6 Paper& cardboard - all 89,184  99,145 57,268 
7 Metal packaging 10,596 10,054 Not reported separately 
8 Metal non-packaging 6,921 5,764 Not reported separately 
9 Metal – all 17,517 15,818 17,210 
10 Glass packaging 30,979 31,121 Not reported separately 
11 Glass non-packaging 608 696 Not reported separately 
12 Glass – all 31,587 31,817 38,530 
13 Wood packaging 56,701 56,534 Not reported separately 
14 Wood non-packaging 2,998 2,997 Not reported separately 
15 Wood - all 59,850 59,231 1,346 
16 Textiles3 1,844 2,001 11 
17 Batteries 114 114 26 
18 WEEE 6,150 7,264 3,062 
19 Cooking oil and fat 818 631 549 
20 Other wastes TBC TBC TBC 
21 TOTAL 679,379 739,808 489,771 
     
22 Total separately 

collected recyclables 
324,228 341,654 150,886 

23 Total residual waste 355,151 398,153 338,885 
24 Recycling performance 47.7% 46.2% 30.8% 

Notes: 
1. Includes mixed municipal waste, street sweepings, waste from markets, septic tank residues, bulky waste, and 

sorting residues from ‘other municipal wastes’. 
2. Includes kitchen and food waste (EWC 20 01 08) and biodegradable garden waste (EWC 20 02 01). 
3. Includes clothes (EWC 20 01 11).



  

6 
 

These different data sources provide quite different overall values for total waste quantities 
generated, total recycled materials and for different waste streams. Some examples to highlight: 

 The total quantity of municipal waste reported in 2019 by the online portal is 739,808 tonnes 
whereas the total for the Summary Report is 679,379 tonnes and for the recycling 
performance report it is 489,771 (see row 21 in Table 1). This is a range of over 250,000 
tonnes. It is understood that the highest value is erroneous due to some double counting of 
waste attributed to different municipalities. 

 The recycling rate indicated by different sources also varies significantly. Estonia reported a 
recycling rate of 31% to Eurostat in 2019. However, calculation of the rate based on the other 
two sources suggests that the recycling rate is 46 to 47% (although it is important to note that 
this calculation assumes that all materials collected separately are recycled, which is probably 
not the case). The details behind the recycling rate reported to Eurostat are not available to 
properly understand the difference. Based on a review of the available information, it appears 
that a certain proportion of non-municipal packaging waste has been excluded from the 
tonnages used to calculate Estonia’s recycling rate. The Environmental Agency deducts 30% 
from the reported mixed municipal waste for recycling rates calculations assuming that 
approximate share of non-municipal waste is reported under municipal waste. However, the 
basis for assumptions is not transparent. 

 The quantity of biowaste collected separately for treatment in the data used to report 
recycling performance is significantly lower than that reported by the other two sources. It is 
13,858 tonnes compared to 46,786 tonnes and 54,602 tonnes (see row 2). It is understood 
that this is probably due to the recycling performance calculation including biowaste that has 
been treated at composting facilities that are compliant with the Composting Ordinance (see 
Section 4) and also due to material and moisture losses during sorting prior to composting. 

 Quantities of paper and cardboard are much lower in the dataset used to report recycling 
performance: 57,268 versus 89,184 to 99,145 tonnes. This is likely to be due to adjustments 
made to discount paper and card from non-municipal sources. 

 Wood packaging and non-packaging is much lower in the dataset used for reporting recycling 
performance, again probably due to adjustments made to the dataset. Similar, albeit lower, 
discrepancies exist for textiles, batteries and waste, electrical and electronic equipment 
(WEEE). 

 Estimated packaging waste quantities per capita are higher than Estonia’s national average 
(221.3 kg/cap/year vs 131 kg/cap/year nationally, deposit return scheme (DRS) and wood 
excluded) 

These differences indicate that there is considerable confusion over the quantity and types of waste 
materials that are generated in Estonia, and the associated recycling performance. In particular, three 
key issues can be identified. Firstly, the exact materials to be included in what is defined as municipal 
waste are unclear. A certain proportion of material has been excluded on the basis that it is waste 
material generated by industry (e.g. wood packaging), rather than ‘household-like’ material from 
commercial sources. However, the quantity excluded is based on assumptions about the proportions 
of different materials that are municipal and non-municipal. 

Secondly, the large disparity between the Environment Agency’s National Summary of waste arisings 
and the sum of municipal-level waste quantities is understood to be a result of double counting of 
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waste materials. Waste collected by one service provider in one municipality may be handled by 
another service provider (where it is combined with wastes from another municipality) and is thus 
reported twice. Every waste permit holder should show in the waste report, from who they received 
the waste (households summarised, not by details), but the amounts received from other waste 
management companies must be shown on both forwarder and receivers waste reports. The fact that 
such overlaps exist indicates that the waste reports are not as accurate as needed. The reason for 
reduction of the mixed municipal waste amount in the calculation for recycling level, indicates also, 
that a rather large amount of non-municipal waste (different production- and construction and 
demolition (C&D waste)) ends up reported as municipal waste. Overall, this suggests significant 
shortcomings not only on waste reporting, but possibly also indicates an insufficient level of control 
and enforcement, particularly with respect to waste permits. 

These two issues could be addressed by implementing a much more granular waste-flow based 
reporting system for waste quantities. A process which differentiates between different sources, 
waste service providers, and various points on the waste management chain would provide much 
more useful data. This issue is explored in more detail in a separate study on Data and Information 
Management. 

Thirdly, the report to Eurostat only counts as recycled those biowaste materials which have been 
processed at facilities compliant with the Composting and Digestate Ordinances, for composting and 
anaerobic digestion facilities, respectively. This is appropriate as it follows the principle that only 
materials that have achieved ‘end of waste’ status as defined under EU or Estonian legislation can be 
considered as recycled. The issue of non-compliant processing facilities warrants further investigation, 
as some reports indicate that up to 72% of biowaste is treated in these facilities. Some reasons for 
non-compliance could include: the nature of the inputs (e.g. municipal biowaste that contains too 
many contaminants in the form of non-target materials, such as packaging and other materials), the 
operation of the site (e.g. records are not kept of the process for ensuring that the biowaste materials 
are treated to sufficiently high temperatures for a sufficient length of time), or the use of the outputs 
(for example, if there is no market for municipal biowaste-derived compost then it may have to be 
used as landfill cover instead). This suggests a significant opportunity to increase recycling rates by 
taking action to make sure all treatment sites are accredited to this standard. 
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3 National model 

3.1 Summary 

 Important note: as highlighted in section 2, data on waste quantities in Estonia (the inputs 
used for the modelling) are very uncertain. As such, there is considerable uncertainty 
associated with the outputs of the national model developed for this study. The outputs of 
the national model should be considered indicative only. However, it does serve to illustrate 
the potential impact of various key changes that could be made to Estonia’s waste 
management systems and indicates potential areas of focus for future action. 

 If all separately collected biowaste were to be treated by ‘end of waste’ compliant sites, 
overall recycling rates could increase by an estimated 6%, all else equal. The national model 
used for this assessment assumes that all this waste is recycled and thus the baseline recycling 
rate is 35.8% in 2019 (rather than Estonia’s reported recycling rate of 31%). 

Recommendation: implement a programme to transition existing and future biowaste 
treatment sites to ‘End of waste’ compliance and consider providing some financial or 
technical support to help this transition where needed. 

 Improving the performance and coverage of biowaste collections could further increase 
recycling performance by approximately 8%. This would require substantial efforts to 
improve the performance of existing kitchen waste collection systems as well as the 
development of kitchen waste systems in areas where they do not currently exist. 
Enforcement of collection service performance standards and intensive behaviour change 
activity will be needed to encourage householders to maximise kitchen waste segregation, 
and investment in additional biowaste collection and treatment infrastructure will be needed 
(see Section 4 for more information). 

Recommendation: significantly ramp up separate municipal kitchen waste collection 
through a combination of householder behaviour change initiatives, enhanced collection 
service provision and biowaste treatment infrastructure investment. 

 Enhancing packaging collection by implementing more door-to-door packaging collection 
could increase recycling performance by 14%.  This will require substantial investment in new 
collection vehicles and infrastructure (see Section 5 for more information). 

Recommendation: improve packaging waste collection systems by bringing in a programme 
of reform for the existing system. 

 Improving WEEE, textiles and bulky waste recycling could increase recycling performance by 
another 1% (approximately). 

Recommendation: increase focus on reuse and recycling of WEEE, textiles and bulky waste 
recycling (noting the collections and recycling targets under the WEEE Directive). 

 Capture rates for textiles are very low, perhaps as low as 3% according to one set of data. 
This represents an excellent opportunity to increase recycling performance. Recycling of 
textiles is also associated with a relatively large carbon benefit given the carbon intensity of 
these materials. 
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Recommendation: develop an action plan for creating collections systems and markets for 
waste textiles in Estonia. 

 Waste minimisation activities are also likely to have strong potential reduce quantities 
needing disposal to landfill or incineration and reduce overall system costs. The potential for 
waste reduction has not been modelled quantitatively as part of this study, but reductions of 
the order of 10% of key municipal waste streams could be achievable given enough focus 
alongside other measures. 

Recommendation: develop and implement national waste prevention plan. 

3.2 Approach 

3.2.1  Case study municipalities 

In order to understand how different scenarios could affect waste management and recycling 
performance at a national level, a national model of Estonia’s waste management system was 
constructed using data on quantities, composition and management routes for different waste 
streams. 

Under Estonia’s current waste management data collection and reporting system, the necessary data 
needed to construct a granular model of waste generation and collection modes is not yet available. 
For example, the national data summarised in Section 2 provides details data on the total quantities 
of different waste streams generated and recycled. However, it does not provide information on how 
each stream is collected and managed (e.g. via municipal-operated house to house collections, via 
PRO-operated bring sites, via civic amenity sites, etc). There is also considerable uncertainty about 
actual total tonnages. 

To help develop a representative national model, two municipalities were selected by the Ministry of 
Environment to serve as case studies for the options analysis process. The objective was to provide 
some detailed data that would allow the project team to develop an understanding of how different 
wasted streams are managed in two typical municipalities. This would then be used to inform 
assumptions needed for national modelling. The two municipalities selected by the Ministry of 
Environment were Tallinn and Saaremaa. Tallinn was chosen as it represents Estonia’s densest and 
largest city and is where approximately 30% of the population lives, and so accounts for a large fraction 
of Estonia’s overall waste arisings. Saaremaa was selected as an example of a more rural municipality, 
which reflects the challenges associated with collecting waste from more dispersed settlements and 
households. In particular, the costs associated with serving these different settings are likely to be 
considerably different. 

The project team worked with the representatives of these two municipalities to collate the necessary 
data to develop baseline models for these two case studies. The two baseline models were based on 
a ‘mass flow’ modelling approach using waste tonnage data provided by the municipalities. A 
summary of inputs and outputs of the case study models can be found in Appendix B: Municipal case 
studies. 

3.2.2 Developing a national model 

The following approach was used to develop the baseline model (note that a similar approach was 
also used for each case study municipality): 

 A mass flow model was created to project estimated waste flows for different waste fractions 
and collection modes up to the year 2035. 
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 Waste composition data was sourced from national composition study and a Tallinn-specific 
study. 

 Population data for each municipality was used to reflect anticipated changes in population 
and associated waste generation over time. 

 A waste growth of 0.6% per year was used to project increases in order to reflect anticipated 
waste growth associated with increasing GDP. 

3.2.3 Different types of municipalities 

Clearly, there are significant differences between different types of municipalities. For example, dense 
urban contexts suit different waste collection systems compared to rural settings, where the distances 
between different households and settlements makes a system that would suit a city infeasible, largely 
due to cost. As such, it is important that any national model is comprised of a suitable number of 
different categories of municipalities that reflects the main differences in order to obtain a 
representative sample. Each municipality can be assigned to a specific category and the national 
model can be constructed by aggregating these municipalities, using different assumptions (e.g. for 
costs) for each category. 

To identify suitable categories, the project team used data from Statistics Estonia2 which provides 
information on the population and area of each of Estonia’s municipalities (see Appendix A: Datasets 
and information for categorization of municipalities). This data was used to calculate the population 
density of each municipality and allocate it into one of three categories (see Figure 1).  

                                                           
2 https://andmed.stat.ee/et/stat/rahvastik__rahvastikunaitajad-ja-koosseis__rahvaarv-ja-rahvastiku-
koosseis/RV0291U  
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Table 2 summarises the population of each category. Over 30% of the population resides in Estonia’s 
densest urban area, Tallinn. 

Figure 1: Municipal population density 
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Table 2: Summary of population by municipal category 

Category Population Proportion 
Tallinn 445,423 33.3% 
Other urban 278,318 20.8% 
Rural 615,685 46.0% 

TOTAL 1,339,426 100.0% 
 

This sub-division of different municipal types was used to identify three different categories of 
municipalities for the purposes of developing a national model. Total waste quantities were then 
distributed between these three categories in proportion to population. Tallinn was further divided 
into two sub-categories: flats/apartments and detached properties to further differentiate between 
these different areas of the city. The apportioning of waste quantities between these different 
categories allowed different assumptions on material capture rates and costs to be applied, allowing 
a more accurate estimate of recycling performance and overall costs. 

3.2.4 Scenario modelling 

The model was then used to test four scenarios, each representing combinations of changes to 
biowaste and packaging recycling systems (see Table 3). 

Table 3: Summary of scenarios 

Scenario 
 

Packaging system Biowaste 

Scenario 1 1. Implement widespread door-
to-door packaging waste 
collection  

A. Improved kitchen waste 
collection at kerbside 

Scenario 2 B. Combined kitchen and 
garden waste collection 
system 

Scenario 3 2. Enhanced version of existing 
packaging collection system 
based on combination of bring 
sites and some door-to-door 
collection 

A. Improved kitchen waste 
collection at kerbside 

Scenario 4 B. Combined kitchen and 
garden waste collection 
system 

 

The modelled changes to the packaging system considered two permutations:  

1. Introducing more door-to-door collections for packaging.  
2. Enhancing the existing system, which is largely bring site based with some door-to-door 

collection; and  

Changes in ‘capture rates’ were used to reflect the potential improvement in recycling performance 
associated with each scenario. The capture rate for any given waste stream (e.g. plastic packaging) is 
the proportion of material in municipal waste which is successfully collected by the recycling system. 
Higher captures rates typically result in better recycling performance. These rates are influenced by a 
number of factors including householder behaviour, the level of recycling service provision and also 
the specific materials that are targeted (for example, a simple plastic packaging collection system will 
just target plastic bottles, a more extensive one would also capture pots, tubs and trays and other 
types of packaging). Investing in and improving these factors would be expected to improve the 
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capture rate of a material and the overall recycling performance of the system. Table 4 summarises 
the capture rate assumptions used in the model. 

Table 4: Summary of capture rates for packaging system scenarios 

Material 
stream 

Current 
system 

Scenario 

  1. Implementation of 
widespread door-to-

door 

2. Enhancing the existing 
system 

  
Tallinn 

apartments 
Other 

categories 
Tallinn 

apartments 
Other categories 

Plastic 
packaging 

32% 60% 60% 50% 50% 

Metal 
packaging 

72% 85% 85% 40% 40% 

Glass 
packaging 

65% 85% 85% 65% 65% 

Wood 
packaging 

41% 50% 50% 50% 50% 

Paper & 
card 
packaging 

64% 85% 85% 64% 64% 

Paper & 
card non-
packaging 

41% 85% 85% 60% 60% 

 

Note that a separate model was developed to explore in detail the performance and costs of potential 
changes to the packaging waste collection system (see Section 4). The national model described in this 
section was adjusted to reflect similar captures rates. However, because the two models are based on 
different modelling approach, it is not possible to directly compare the outputs of each.  

In terms of biowaste, the modelling considered two options:  

A. Enhancing the performance of kitchen waste collection by improving collection services and 
encouraging behaviour change amongst residents. This option assumed that 65% of all kitchen 
waste could be captured by the collection system, a rate which matches the best performing 
systems in Europe.  
 

B. Switching to a combined kitchen and garden waste collection system. This latter system would 
be a novel system to introduce in Estonia but was included to provide a comparison with the 
existing system. These systems typically capture a slightly lower proportion of kitchen waste 
(55% was assumed for the model) but these systems that encourage householders to separate 
garden waste for collection have some potential to significantly increase overall biowaste 
collection rates, although it is important to note that such a system can encourage greater 
quantities of waste into the system overall as householders start to disposal of their garden 
waste in the collection system rather than composting it in their gardens.  

Each scenario also included an assumed improvement of WEEE and textiles recycling (see  
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Table 5). These materials streams are not currently recycled at high levels in Estonia so represent a 
good opportunity to increase recycling performance. The model did not include a detailed assessment 
of capture rates for different types of WEEE (e.g. small electrical items versus large household 
appliances. A rate of 50% was assumed to reflect a ramp up of capture for these items. Further 
assessment of this issue is recommended as part of an action plan to identify key WEEE streams that 
could be targeted and the mechanisms that could be used to maximise their recovery. 
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Table 5: Summary of capture rates for WEEE and textiles 

Material stream Current capture rate Assumed capture under all 
scenarios 

WEEE 23% 50% 
Textiles 9.2% 25% 

 

Each of these scenarios was compared with a Baseline scenario, which represented no change to the 
existing system except for an allowance for increases in waste growth due to population and an 
assumed 0.6% per annum growth in per capita waste generation to reflect increasing GDP and 
population. 

Each scenario was modelled over the period 2019 to 2035 and included the same assumptions in terms 
of waste and population growth as the baseline scenario. It was assumed that changes to the system 
would occur in 2023, the earliest year at which it is considered that significant changes could be 
implemented to Estonia’s waste management systems given necessary lead in times for contract 
procurement, planning, financing, etc. 

3.2.5 Cost modelling 

The waste flow model was then used to create a high-level comparative cost model for the baseline 
and for each of the four modelled scenarios. It is important to note that the estimated costs are not 
intended as budgeting figures. The cost modelling waste intended to allow the relative costs of 
different options to be understood. 

The cost model estimated the total waste management system costs using ‘unit costs’. This unit cost 
is the total system cost for each tonne managed. It includes operational costs and an allowance for 
capital investment costs. It is effectively an estimate of what a commissioning body would pay a 
private operator per tonne to provide a waste collection and treatment/disposal service for each 
waste stream. 

Table 6: Summary of unit costs (EUR/tonne) 

Waste stream Tallinn: 
Flats/Apt 

(EUR/tonne) 

Tallinn: 
Detached  

(EUR/tonne) 

Other urban 
(EUR/tonne) 

Rural 
(EUR/tonne) 

Packaging recycling – door-to-door 
system (Scenario 1) 

71 71 71 71 

Packaging recycling – enhanced 
existing system (Scenario 2) 

50 50 50 50 

Kitchen waste collection and 
treatment (Scenario A) 

300 350 350 400 

Garden waste transfer and 
treatment (Scenario A) 

100 100 100 125 

Combined kitchen and garden waste 
collection and treatment (Scenario 
B) 

250 300 300 350 

Other recycling  100 100 100 100 
Mixed waste collection and disposal 200 225 225 250 
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3.2.6 Key assumptions 

The quality of data available for modelling made it challenging to create an accurate national model. 
A number of assumptions were required to create a model that could provide some insight into the 
potential performance and cost associated with different scenarios. Key assumptions included: 

 No data on rural street cleansing, as this figured totalled zero in Saaremaa case study, so it 
was assumed to be zero for the rural category. 

 Tallinn composition data was used for all categories. 
 It is assumed that changes in systems (and associated recycling performance) would occur in 

2023. In reality, changes would be phased over time as systems are gradually improved and 
extended, and new infrastructure is created. 

3.3 Outputs 

3.3.1 Potential recycling rate improvement 

Figure 2 summarises the anticipated recycling change associated with the four scenarios modelled. 
For each scenario, it compares the estimated recycling rate for 2019 (36%3) with the potential 
recycling rate that could be achieved by making key service changes. 

Figure 2: Summary of estimated recycling performance changes under each scenario 

 

Scenario 1 performs best. The model indicates that a recycling rate of almost 62% could be achieved 
by optimising the existing biowaste collection system and implementing a widespread door-to-door 
packaging collection system. 

In Tallinn these systems are both operating reasonably effectively, so the focus would be on 
maximising participation and capture rates for targeted materials, using enhanced communication 

                                                           
3 Note that this recycling rate used in the model assumes that all separately collected biowaste is counted as 
recycled. As discussed in Section 2, a large proportion of Estonia’s separately collected biowaste is not included 
in the MoE calculation of recycling performance. As a result, the reported recycling rate for 2019 was 31% (rather 
than the 36% indicated by the national baseline model used for this analysis). 
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and engagement techniques and investing in improved infrastructure to maximise the proportion of 
materials collected and treated for recycling and recovery. The key challenge would be associated with 
implementing effective kitchen waste and packaging collection and treatment services outside of the 
capital and other major urban areas (see Sections 4 and 5). 

Figure 3 provides a more detailed illustration of the relative contributions to overall recycling 
performance stemming from packaging, biowaste and other recycling (e.g. WEEE and textiles). It 
illustrates estimated improvement in recycling performance associated with the two different 
packaging collection systems modelled. The door-to-door system modelled (scenarios 1 and 2) is 
estimated to contribute 38% to recycling, which represents an increase of 14.4% on the business as 
usual case. This compares with a 34.2% contribution from a packaging system based on enhancing the 
existing system of bring banks with some door-to-door collections. 

Figure 3 illustrates that there is not a large difference between the improvements in recycling 
performance achieved by the different approaches modelled for improving biowaste recycling. 
Enhancing the existing system by focusing on maximising the capture of kitchen waste provides a 
17.4% contribution to recycling performance (a 7.9% increase on the business as usual case). 
Implementing a combined kitchen and garden waste collection system is estimated to result in a 
similar increase in performance: a 7.6% increase. However, the combined kitchen and garden waste 
system would be expected to capture a much greater quantity of garden waste and could include 
materials that might beneficially be composted at home. 

Furthermore, the carbon emission reduction benefits associated with diverting kitchen waste from 
landfill and recovering energy through anaerobic digestion are generally considered to be greater for 
kitchen waste than for garden waste, which does not have a high biogas yield. As such, it could be 
argued that the enhanced kitchen waste system is the better performing in terms of recycling 
performance and carbon benefits. 

The contribution from ‘other recycling’ (non-packaging paper and card, WEEE and textiles) also boosts 
overall recycling performance: 2.9% under business as usual compared to 6.4% under scenarios 1 and 
2, and 5.7% under scenarios 3 and 4. The difference between Scenarios 1 and 2, and 3 and 4 is because 
it is assumed that non-packaging paper and card would also be collected by a door-to-door collection 
scheme (under scenarios 1 and 2) and that this would lead to better capture of these materials 
alongside the packaging materials. 

Figure 3: Relative contribution of packaging and biowaste recycling 
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3.3.2 Cost modelling 

Costs modelling results are shown in Figure 26. The outputs for the cost modelling indicate that the 
four scenarios are relatively close in overall estimated cost, with scenario 1A (also the best performing) 
most expensive at an estimated EUR 89.2 million per year total system cost. The lowest cost scenario 
is scenario 2A at EUR 88.6 million. 

The business-as-usual case has an estimated system cost of EUR 99 million per year, primarily due to 
the costs associated with mixed waste collected and treatment. While the costs of operating enhanced 
biowaste and packaging systems is higher under each of the modelled scenarios, these additional costs 
are outweighed by the cost of collecting and disposing of much greater quantities of mixed waste 
under the business-as-usual case. 

 Figure 4: Cost modelling outputs - National level 
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4 Biowaste 

4.1 Summary 

 If all separately collected biowaste was treated at ‘end of waste’ compliant facilities then 
recycling performance could be increased by an estimated 6% (without necessarily changing 
existing biowaste collection systems). Data indicates that approximately 122,000 tonnes of 
biowaste was generated in 2019. Of this, only 13,800 tonnes is recorded as recycled by 
treatment facilities operating under End of Waste ordinances (i.e. formally recognised as 
recycled). This contrasts with a total of 51,000 tonnes of biowaste collected separately by 
municipalities. It is assumed that the difference is the quantity of biowaste that is composted 
at non-certified facilities, which we understand typically use the outputs as landfill cover 
material and therefore it does not need to be defined as an output as opposed to a waste.  

Recommendation: implement a drive to get facilities for treating biowaste certified to End 
of Waste standards so that they can be considered recycled for purposes of reporting to EU. 
This is justified also with EU’s well known waste hierarchy principle, which should be more 
linked to waste permitting process. If the handling of the biowaste is not recycling according 
to the Compost or Digestate Ordinances, it is only ‘other recovery’, hence on lower level on 
hierarchy. 

 Implementing a biowaste collection system that performs at a level that is comparable with 
the best performing systems in Europe could achieve a further 8% increase in performance. 
Encouraging householders to deliver their separated garden waste to CA sites could also 
deliver a valuable contribution to increased recycling performance, estimated at 3%. 
Implementing such a system would require focused behaviour change activities to increase 
capture of kitchen waste under existing collection systems, enforcement of stringent 
performance standards for waste collection operators, and development of new biowaste 
treatment infrastructure as well encouraging use of existing organic waste treatment capacity 
for treating municipal biowaste.  

Recommendation: implement a biowaste collection and treatment development 
programme to provide integrated financial, technical and behaviour change support on 
improving biowaste collection and treatment. 

 A biowaste collection system operating to the best standards in Europe has the potential to 
collect 50-60,000 tonnes of kitchen waste per year and 30-40,000 tonnes of garden waste. 
Review of available information indicates that there are approximately 60,000 tonnes per year 
of kitchen waste treatment capacity and 64,000 tonnes of garden waste treatment capacity 
permitted4 in Estonia. The majority of this capacity comprises in-vessel composting capacity 
(also known as industrial composting) or open windrow composting capacity, sometimes used 
in conjunction with a sanitization process for treating kitchen waste (note that windrow 
composting without that does not include a process for destroying pathogens is only suitable 
for garden waste). 

So, while there appears to be adequate capacity for treating all potential biowaste arisings, 
there is not the most appropriate mix of treatment technologies for the types of municipal 
biowaste generated. There are greater carbon benefits associated with treating biowaste via 

                                                           
4 I.e. capacity for which the operator has an environmental permit. 
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anaerobic digestion (which produces biogas which can be used to generate renewable power) 
compared to in-vessel composting (where currently the majority of outputs are used as landfill 
cover and do not count as recycling). This is also presented so in the National Waste 
Management plan for 2014-2020.  Estonia does have existing anaerobic digestion capacity, 
but it is not currently being utilised for treating municipal biowaste, either because operators 
have access to other feedstocks which are more desirable and easier to process (e.g. 
agricultural waste) or do not have the appropriate pre-treatment equipment to treat biowaste 
from municipal sources (e.g. allowing for removal of contaminants such as plastics glass, 
metals, etc). Furthermore, there is also a geographical disparity in treatment capacity for 
biowaste, with most capacity located in the Tallinn and central Estonia.  

Recommendation: implement a biowaste treatment supporter programme to provide 
appropriate biowaste treatment capacity across Estonia and incentivise operators to accept 
and treat kitchen waste (including investing in appropriate pre-treatment equipment). This 
could include financial incentives importantly will also need to include significant proactive 
engagement and technical support efforts to ensure higher levels of engagement than seen 
under previous government programmes on this issue. 

4.2 Current situation 

4.2.1 Composition and fate 

In 2019, biowaste comprised 25% (122,000 tonnes) of the municipal waste generated in Estonia5. Food 
waste was the largest fraction (over 80% in 20176), while the rest comprised mostly of garden waste 
and a small quantity of ‘other bio-waste’ (e.g., mixed food and garden waste). Two thirds of the food 
waste came from household sources and the rest was generated by commercial sources such as trade 
and catering establishments. 

Source separated collections capture less than half (51,000 tonnes) of the total biowaste generated, 
while the remaining fraction was collected as mixed municipal waste collections (Table 1). It was 
estimated that food waste constituted nearly a third of these mixed municipal waste collections. This 
was either landfilled (18%), incinerated (70%) or prepared for other recovery (e.g., mechanical 
biological treatment).  

Only 13,858 tonnes of separately collected biowaste, representing less than a third of the separate 
collections, were recycled into certified compost or biogas. Compost is certified under a scheme 
administered by the Estonian Certification Centre of Recycled Materials. Therefore, not all the treated 
compost is approved for certification and only certified compost is considered in recycling calculations 
for national reporting. This means that only 11% of the total biowaste generated in the country is 
counted as ‘recycled’. 

Figure 5 shows the proportion of biowaste in Estonia that underwent recycling (into compost or 
biogas), disposal (through landfilling, burning or other) or was left untreated in 2019. The fate of 5,900 
tonnes of the separately collected waste was unaccounted for. Data on the quantities of compost not 
certified is currently unavailable, as is the data regarding the proportion of biowaste recycled into 
compost and biogas. 

  

                                                           
5 2021 Estonia State Audit Office, Among the municipal waste: bio-waste recycling 
6 2020 EEA, Bio-waste in Europe — turning challenges into opportunities https://bit.ly/3wXajsB  
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Figure 5: Fates of biowaste waste in Estonia, 2019 (Adapted from Estonia State Audit Office, 2021) 

 
 

4.2.2 Existing infrastructure 

Figure 6 shows a comparison between the percentage of biowaste collected separately for treatment 
and the available treatment capacity in 2017. It suggests that treatment capacity is lower than the 
quantity of separately collected biowaste. 
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Figure 6: Biowaste treatment capacity in Estonia in 2017 (Source EEA, 2020) 

 

At the same time, other data suggests that the available capacity is not fully utilised, as demonstrated 
by the biowaste treatment statistics reported for 2018, in Figure 7. 

Figure 7: Quantities of biowaste treated in Estonia in 2018 

 

Existing biowaste treatment facilities and their capacities, based on permitted capacity, are listed in 
Table 7. The data available does not provide the actual tonnage of food and garden waste treated, nor 
does it indicate how much of each waste stream is converted into compost or used for biogas 
production. 
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Table 7: Biowaste treatment facilities in Estonia 

Facility Capacity on permit 
(TPA) 

Waste treated (TPA) Product  

Food Garden 
Väätsa Prügila AS  6,000 3,000 3,000 Compost 

Tallinna Jäätmete 
Taaskasutuskeskus AS (compost) 

25,000 35,000 Not available Compost 

Tallinna Jäätmete 
Taaskasutuskeskus AS (compost) 

3,000 4,000 Not available Compost 

Vinni Biogaas OÜ  3,500  Not available Digestate & 
biogas 

Tallinna Jäätmekeskus   15,000 Not available Compost 
Total available 37,500 57,000  
Anticipated capacity (pending permit approvals) 

Torma landfill (AS Amestop)  1,000 4,000* NA Not available 

AS Paikre 2,100 3,000 Currently accepts 500 
TPA of food waste 

Not available 

Eesti Keskkonnateenused AS 20,000^  Ca 20,000 Digestate & 
biogas 

Total anticipated 23,100^ 7,000  
 *Including sewage sludge; ^Part of this is food waste (includes other waste) 
TPA: Tons per annum 
 

Based on the number of environmental permits issued for biowaste treatment by the Ministry of 
Environment in 2019, Estonia’s biowaste treatment capacity is estimated to be around 94,000 tonnes 
per annum (TPA, including capacity for treating food waste and garden waste via composting and 
anaerobic digestion). This includes 37,000 TPA for food waste and 57,000 TPA for garden waste.   

If pending permits for food and garden waste treatment are approved, the resultant total biowaste 
treatment capacity in Estonia (126,000 TPA) will match the quantity of biowaste currently generated.  
However, the discussion in the following sections indicates that individual treatment capacity for food 
and garden waste is disproportionate to the quantities of the two waste streams currently generated. 
There is also a need to capture the significant proportion of biowaste, currently lost in the mixed waste 
stream, through separate collections. 

There are several smaller park-and garden waste composting facilities, which operate on under-
capacity or do not handle any such waste, although they possibly could. In most cases, this is because 
there is no offer for the service or is the price of the treatment considered higher than possible 
alternatives (e.g. handling without a waste permit, an explanation for why many municipalities no 
garden waste collection is reported). These types of facilities could provide be approximately 20 TPA, 
although these investments may also be needed for equipment such as crushers, windrow-mixers, 
sieves, etc. A well-defined institutional set-up would be needed for these sites to be used for handling 
biowaste (i.e. clear definition of operational responsibilities and recycling). There are also companies 
which manage the composting of the sewage sludge who may be willing to process garden waste as 
it provides useful lignin content, allowing better quality outputs to be produced. 
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4.2.3 Food waste treatment 

Food waste treatment options include the production of compost using in-vessel composting or 
sanitization prior to windrow composting techniques or generation of biogas using anaerobic 
digestion. However, very little biowaste is being used for biogas production. There are currently at 
least five active anaerobic digestion (AD) facilities in Estonia, of which four currently accept only 
agricultural waste such as slurry, manure and silage residues with more planned. New facilities are 
expected to be designed with technology that will enable more food waste processing. In addition to 
the capacity provided by the facilities in Table 7, it is estimated that replacing 10% of input to the five 
AD plants with the food waste fraction from municipal waste (an example of similar facilities in Nordic 
countries) could fulfil the capacity needs required to treat the separately collected fraction of 
biowaste. The main challenge is the lack of pre-treatment facilities for kitchen-waste. This problem is 
linked the issue that no institution (e.g. municipalities, waste management companies, AD facilities) 
are sufficiently incentivised to invest in this necessary infrastructure and change the current waste 
management patterns. 

Due to certification rules, only 10,000-11,000 tonnes of compost are certified on average each year. 
Some facilities, where part of the facility is also landfill, treated bio-waste is used as cover material for 
landfilling cells. For such an application the compost does not need to be produced to Compost 
Ordinance Standards so there is no incentive for these facilities to accredit their operations to the 
certified standard as ‘recycling facility for bio-waste’. 

An additional capacity of 20,000 TPA for food waste treatment is expected to be approved soon. 

4.2.4 Garden waste treatment 

The number of facilities handling garden waste exceed those for food waste. Due to the relatively 
small fraction of garden waste within the household waste stream, the available treatment capacity 
is under-utilised. This indicates that an unspecified proportion might originate from non-household 
sources such as parks and other public or commercial spaces. Part of the garden waste includes 
branches of the trees – which are traditionally utilised for energy production, as biofuels, mostly wood, 
is widely used. Hence, those are not covered under waste reporting. 

An additional 12,500 TPA of garden waste handling capacity is expected to be added in the future, 
increasing the total anticipated capacity for garden waste treatment to around 69,500 TPA. 

4.2.5 Discussion 

High costs and need for market innovation 

Most of Estonia’s AD capacity is focussed on treating agricultural biowaste, which is preferred by the 
industry due to its ease of use as feedstock material. Also, several of those facilities have been 
established primarily to solve the air-emission and odour problems of some big farms. It appears that 
no additional waste streams have been considered during the planning of these sites. Source 
separated biowaste, primarily food waste, is of uneven composition and often contaminated with 
packaging and other materials, necessitating additional ‘pre-treatment’ processes to remove 
impurities. Household food waste such as meat also require sterilisation (sanitization to destroy 
pathogens). Biowaste-based biogas production also requires an additional permit, which is not a 
requirement when manure or other agricultural waste are used. All this requires additional 
investment. Conversely, bio-waste could substantially increase bio-gas production and the income 
from ensuing energy revenues. This would allow these operators to charge a higher ‘gate-fee’ for such 
a waste, which could cover the additional cost arising or ensure even additional income from 
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treatment. This increase of bio-gas production also contributes to greenhouse gas emission reduction 
targets by replacing some fossil fuels. 

Where food waste is accepted, it is restricted to waste from commercial sources such as bakeries, 
large scale catering, manufacturing units etc., that generate ‘clean’ feedstock. 

Quality assurance and stimulating market demand  

The advantage of open windrow composting over biogas production includes the ability to handle 
smaller quantities and the need for relatively low initial investment. However, process control and 
expertise are pre-requisites to ensure that the quality of compost can meet certification standards. 
This also helps in creating ample market demand, making certified compost more marketable. Non-
certified compost is less preferred as farmers using non-certified products (compost and digestate) 
require an additional waste permit. There is no market for un-certified ‘treated bio-waste’, but the 
market for certified compost is generally weak too. Tallinn is one example of where the city is using 
the compost in the City’s green projects and offering it for Citizens. This has helped stimulate demand. 

There is very little demand for compost in agriculture. In the future, this potential outlet for compost 
will become increasingly important: with growing quantities of compost produced, it will be important 
to find useful outlets for this material. Compost competes with sewerage sludge, which is often used 
as a soil improver in infrastructure projects. While municipalities, as the owners of water companies, 
have an incentive to find outlets for sewerage sludge, similar incentives are not in place for biowaste 
as these materials are often handled by private operators. 

Lack of local solutions 

The existing treatment capacity is also geographically limited. Most of the facilities are in Tallinn and 
Central Estonia, with limited capacity in the islands, Western and South-Eastern Estonia. Food waste 
treatment requires immediate access to the feedstock to ensure handling under specific conditions; 
sanitization; skill and expertise (e.g., mixing at the right time). Distance can add to the cost of 
transportation and negatively impact the quality of treated product. This impacts the market demand 
for the product. 

Home composting  

The level of home composting used by households in Estonia for treating their biowaste is not known 
with certainty. However, MTÜ Kompostiljon, a non-profit organisation that works to encourage home 
composting, estimated that 28% of Estonian residents home compost. Meanwhile, MoE studies 
suggest that 20% are participating in home composting. A more recent study7 suggests that 10% of 
food waste is home composted, 5% is fed to animals and 5% is disposed of with wastewater. 

Treatment capacity needs 

Table 8 summarises estimated existing treatment capacity and forecast biowaste treatment needs. It 
is important to note that these estimates of capacity and treatment needs are uncertain. The 
treatment capacity need is an estimated forecast based on national model modelling. They are based 
on the best performing scenario (Scenario 1) which is based on an enhanced kitchen waste collection 
system. The estimate of existing treatment capacity is based on permitted treatment capacity 

                                                           
7 
https://www.envir.ee/sites/default/files/toidujaatmete_ja_toidukao_teke_eesti_toidutarneahelas_lopparuan
ne.pdf 
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(discussed above). Note that permitted capacity is not necessarily the same as the quantity of waste 
that a site may treat. Waste sites often operate below their permitted capacity. 

Table 8: Summary of estimated treatment capacity and needs 

Waste 
stream 

Estimated existing capacity Treatment needs 

 Windrow In-
vessel 

Anaerobic 
digestion 

Total Forecast 
capacity 

needs 
(Scenario 

1) 

Capacity 
gap 

Kitchen - 34,000 3,500 37,500 57,105 19,605 
under 

Garden 57,000   57,000 34,171 22,829 
over 

Total - - - 94,500 91,276 3,224 
over 

 
Overall, capacity needs forecasted under scenario 1 and the existing estimated treatment capacity for 
biowaste in Estonia are very similar: 94,500 TPA treatment capacity versus 91,276 TPA needs (see 
Table 7). However, when kitchen waste and garden waste are considered separately, it is clear that 
there is insufficient suitable capacity (i.e. in-vessel composting or anaerobic digestion) for treating the 
amount of kitchen waste that would be generated in 2023 under an enhanced kitchen waste collection 
system. It is estimated that an additional capacity of approximately 20,000 TPA is likely to be needed. 

Conversely, permitted capacity for treating garden waste is significantly greater than the quantity of 
garden waste generated (57,000 TPA capacity versus 34,171 TPA forecast treatment needs).  As 
highlighted above, this estimated additional capacity may just be a reflection of the permitted capacity 
as opposed to the actual operational capacity of these sites. Alternatively, it could be that these 
compost facilities are processing biowastes from other, non-municipal sources. 

It is also important to consider that the mix treatment capacity largely comprises open windrow and 
in-vessel composting capacity, with limited anaerobic digestion capacity for treating kitchen waste. It 
is believed that many of these in-vessel composting facilities are not compliant with the Compost 
Ordinance and therefore do not qualify as recycling for the purposes of reporting recycling 
performance to the European Commission. The outputs from these facilities are thought to be used 
as landfill cover material. 

There are understood to be a number of anaerobic digestion facilities in Estonia that process 
agricultural waste but do not currently accept kitchen waste. These could be developed for processing 
kitchen waste if fitted with the necessary pre-treatment equipment (e.g. to remove contaminants 
such as plastics, glass, metals etc.). This may provide both an opportunity to increase kitchen waste 
treatment capacity and to also transition existing capacity from in-vessel treatment capacity towards 
anaerobic digestion capacity, which would be expected to provide greater carbon benefits associated 
with the generation of electricity from biogas combustion. 

4.3 Biowaste collection and treatment infrastructure investment needs 

The capital investment needed to develop the necessary biowaste collection and treatment capacity 
for additional biowaste collected under the different scenarios was estimated using data from the 
national waste flow model (see Section 3). The estimate was intended to provide an indication of the 
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scale of investment needed. It is important to note that it is not a budgetary estimate, for which more 
detailed financial analysis would be required. 

Under scenarios 1 and 3 (enhanced kitchen waste collection scheme), an additional 42,221 TPA of 
biowaste collection and treatment capacity is forecast to be required from 2023. Under scenarios 2 
and 4 (combined kitchen and garden waste collection), it was forecast that an additional 40,897 TPA 
of kitchen and garden waste collection and treatment capacity will be needed from 2023. 

The estimate was based on: 

• The use of small (7.5t) Refuse Collection Vehicles (RCV) for kitchen waste collection (Scenarios 
1 and 3) 

• The use of standard RCVs for mixed kitchen and garden waste (Scenarios 2 and 4) 

• Kitchen waste assumed to be treated by anaerobic digestion 

• Mixed kitchen and garden assumed to be treated through in-vessel composting 

• Estimates based on need for additional capacity (above that already being processed). 

 
Figure 8: Estimated capital investment needs for additional biowaste collection and treatment infrastructure  
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5 EPR and packaging waste separate collection system  

5.1 Summary of key findings 

 Both municipal level and national level data about household and similar/other waste 
generated contain significant inconsistencies that result significant overestimates of 
recyclable waste fraction and packaging waste in particular.  

Recommendation: Review the documentation and reporting requirements and the related 
procedures for verification of data. 

 The present separate collection system for household packaging waste based on public 
container bring sites do not guarantee the achievement of long-term recycling targets. 

Recommendation: Extend the door-to-door waste separate collection system and establish 
clear and unified technical standards for and KPIs for separate waste collection. 

 The optimization of separate collection and sorting costs supposes grouping of municipalities 
from several counties into common service zone. The preliminary assessment is that five 
service zones will be appropriate: Tallin, Tartu, Jõhvi, Paide and Pärnu. 

 The present revenues of PROs licensed to operate on the market are considerably below the 
projected revenues based on national data about packaging placed on market and same 
unit tariffs. The present material structure of packaging placed on the market reported by 
PRO differ considerably from Environmental Agency data. Additionally, the review of the 
annual financial statements of PROs shows total annual revenues below potential revenue 
estimates if officially declared tariffs are applied for the same quantities of contracted 
materials. Such finding opens questions whether discounts from the present tariffs are 
provided by the PROs to obliged companies and whether equal treatment of all clients as 
required by law is guaranteed. 

 The present tariffs of PROs are sufficient to implement more advanced separate collection 
and sorting systems. The estimated revenues from licensing fees are expected to grow from 
25.7 million EUR in 2021 to 29.8 million EUR in 2035 in line with the projected growth of 
licensed packaging amounts of PRO. The costs for the functioning of the EPR scheme are 
growing faster compared to the revenues over the planning period. 
 

 The present tariffs of the PROs allow them to generate significantly higher revenues that 
significantly exceed the estimated costs of presently implemented separate collection and 
sorting system. In addition to the lower revenues of the PROs, the possible reasons could be 
that either operations are not organized efficiently and considerably higher costs occur for the 
system, or PROs’ operations are profit oriented and such profit is distributed through 
payments to service providers. 

Recommendation: The calculations of collection costs should be performed separately for 
the different collection alternatives and collection channels. The existing procedures for the 
licensing of PROs should be reviewed. Extend the scope of annual reports of PROs and 
establish appropriate requirements for auditing. 
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5.2 Approach 

5.2.1 Overview of approach 

• Option analysis and detailed cost estimates developed for Tallinn and Saaremaa 
municipalities, considering different technical alternatives for separate collection of 
recyclable waste 

• National model for separate collection and sorting of recyclable municipal waste 
• Detailed mass balance of waste quantities generated, separately collected and recycled per 

material, type (household and similar/other waste) 
• Calculations prepared based on Environmental Agency input data at municipal level   
• Three categories of municipalities considered – Tallin, urban and rural areas 
• Detailed cost estimates prepared presenting costs of the PRO for packaging waste 
• Different institutional, organizational and financial options considered in addition to cost 

model 

5.2.2 Population projections  

The analysis in this section uses population projections developed by Statistics Estonia at county level 
for the period 2019 – 2035. 

5.2.3 Waste data 

Quantities of household waste and similar waste from other sources generated, separately collected 
and recycled in 2019 and population data are used as baseline for preparing waste projections. The 
following input data for 2019 were used: 

 Data about quantities of household and other/similar waste collected in each municipality, 
provided by the Estonian Environmental Agency; 

 National level data provided by Estonian Environmental Agency about wastes from Group 15 
and Group 20.8 

 2018 Annual report about packaging and packaging waste for Estonia, submitted to Eurostat. 
 Results from the national survey about composition of mixed/residual waste, separately 

collected mixed packaging and separately collected wastepaper. 

The input waste data are recalculated and designated as the following simplified fractions: 
 Non packaging paper 
 Packaging paper 
 Cardboard 
 Non packaging plastic 
 Packaging plastic 
 Packaging glass 
 Packaging metal 
 Beverage cartons9 
 Other10 

                                                           
8 No data was provided about division of generated waste in Groups 15 and 20 between household and similar 
waste at national level. 
9 Recently, the beverage cartons do not exist as separate category and included into paper and cardboard 
packaging. In the future these should be considered as separate category or under composite packaging 
10 All other fractions 
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Wooden packaging waste is additionally considered only at national level. 

These fractions are further used in all calculations. 

The municipalities in Estonia are categorized in three groups: i) Tallin, ii) other urban municipalities11, 
and iii) rural municipalities. All estimates and projections are prepared for these categories.  

Quantities of household and other waste  

The estimates of recyclable waste quantities based on EEA national level data result in a considerably 
higher estimate of packaging waste quantities compared to figures reported to Eurostat.  

Table 9: Quantities of household and other/similar waste generated in Estonia based on national level data for EWL Group 
15 and Group 20 in 2019 

Material Quantity, tonnes 
Non packaging paper12 59,295.77 
Packaging paper 16,420.22 
Cardboard 55,881.61 
Non packaging plastic 4,124.18 
Packaging plastic 94,595.07 
Packaging glass 55,491.33 
Packaging metal 17,836.04 
Beverage cartons 5,309.28 
Wooden packaging 56,701.81 
Other packaging 131.06 
Other 280,949.84 
Total Group 15 and Group 20 646,605.16 
Total packaging waste estimate 302,366.43 

 

The estimate based on municipal level data results in comparable quantities of recyclable waste 
fractions. Both municipal level and national level data contain significant inconsistencies leading to a 
significant overestimate of recyclable waste fraction and packaging waste in particular. The estimate 
of generated packaging waste obtained in this way considerably exceeds the reported quantities of 
packaging placed on market as well as quantities of generated packaging waste reported to Eurostat 
(209,073 tonnes in 2018), (>300,000 tonnes in 2019). 

The difference in packaging waste quantities exceeding 90,000 tonnes cannot be justified with 
unreported quantities of packaging placed on the market (free-riders), considering that Estonia 
already has very high generation rate of 158 kilograms of packaging per capita per year that is 
considerably higher compared to other EU Member States with similar quantities of municipal waste 
generated per capita. 

The possible explanation about the overestimated quantities of packaging (and other recyclable) 
waste is most likely due to inconsistencies in the reported waste data. The most likely reasons are: 

 reporting of waste from other sources as municipal waste 
 double counting of separately collected waste fractions 

                                                           
11 See section 3.2 of this report for further detail  
12 The packaging paper and cardboard is distributed to following categories: 20% to packaging paper; 75% to 
cardboard and 5% to beverage cartons.  
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 the municipal waste composition data are not representative for waste collected from other 
sources. 

The use of overestimated quantities of packaging and packaging waste will result in considerable 
oversizing of the necessary separate collection and sorting system for packaging waste and 
respectively lead to wrong estimates of costs and revenues to implement the EPR scheme. For that 
reason, the quantities of packaging and other recyclable waste used for cost estimates are based on 
packaging data reported to Eurostat, instead of municipal waste data provided by the EEA. 

The approach used for estimating recyclable waste quantities in the baseline year (2019) and key 
parameters used for the calculations are explained below: 

Household waste generated; waste generated from other sources13 and total waste generated  

The total amount of waste recyclable waste is recalculated based on 2018 data about packaging waste 
reported to Eurostat. The quantity of non-packaging paper is estimated to amount 40% of packaging 
paper and cardboard. 

Table 10: Household waste and other/similar waste generated, 201914 

Material Quantity, tonnes 
Non packaging paper 27,501 
Packaging paper 14,474 
Cardboard 54,279 
Non packaging plastic 4,124 
Packaging plastic 55,809 
Packaging glass 37,541 
Packaging metal 16,665 
Beverage cartons 3,619 
Other 375,890 
Total 589,903 

 
The generated waste from households is calculated based on quantities of waste collected and 
composition data about mixed/residual waste, separately collected packaging, separately collected 
paper and cardboard. Where available, different composition data are used for the different 
categories of municipalities (e.g. Tallinn). Municipal level data provided by the EEA are used for 
estimating household waste quantities. 

Table 11: Household waste generated 

Household waste 
generated, tonnes 

Rural Urban Tallinn ESTONIA 

Non packaging paper 4,425 3,888 6,797 15,110 
Packaging paper 1,581 839 2,469 4,890 
Cardboard 9,079 5,026 12,124 26,229 
Non packaging plastic 714 419 843 1,976 

                                                           
13 It should be noted that “waste from other sources” is different from similar waste as it includes all quantities 
of packaging waste (EWL Group 15). Part of these waste is not considered to comply with definition of municipal 
waste and respectively not considered, i.e. the municipal waste quantities are lower than sum of household 
waste and waste from other sources 
14 Wooden and other packaging not included 
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Packaging plastic 13,145 9,915 17,895 40,955 
Packaging glass 8,101 5,752 11,468 25,321 
Packaging metal 2,545 1,402 2,184 6,131 
Beverage cartons 759 342 580 1,680 
Other 72,794 43,352 70,078 186,224 
Total 113,144 70,934 124,439 308,516 

 
For the division of quantities between household and similar waste and by source (type of settlement) 
the following assumptions were made: 

 The total quantity of recyclable waste from other sources was calculated as difference 
between the total quantity of waste and the total quantity of household waste (see above); 

 The division of other/similar waste per type of settlement was assumed to be proportional to 
the population. It was assumed that the ratio of other waste per capita between Tallin/other 
urban/rural municipalities is 2/1.5/1. 

Table 12: Other (similar) waste generated 

Other waste generated, 
tonnes 

Rural Urban Tallinn ESTONIA 

Non packaging paper 3,965 2,689 5,737 12,391 
Packaging paper 3,067 2,080 4,438 9,585 
Cardboard 8,976 6,086 12,988 28,051 
Non packaging plastic 687 466 995 2,148 
Packaging plastic 4,753 3,223 6,877 14,853 
Packaging glass 3,911 2,652 5,658 12,220 
Packaging metal 3,371 2,286 4,878 10,534 
Beverage cartons 620 421 897 1,938 
Other 60,693 41,154 87,818 189,666 
Total 90,044 61,056 130,287 281,387 

 
The resulted estimated of household and other/similar waste quantities per type of settlement and 
source is presented on the following figure. 

Figure 9: Estimated quantities of household and other/similar waste generated in 2019  
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Waste generation rate per capita 

The generation rate per capita is calculated per type of settlement for the estimated waste quantities. 
The generation rate per capita is calculated separately for the different categories of materials, type 
of settlement and source and further used for the purposed of waste projections. 

Figure 10: Household and other/similar waste generated per capita in 2019  

 

Packaging waste data 

The packaging waste data are extracted from municipal waste data and used for the projections of 
costs and revenues for the PRO. 

Table 13: Quantities of reported packaging waste in 2018 and projected quantities for 2019 

Material 2018 Estimated 2019 
Packaging paper 14,367 14,474 

34% Cardboard 53,875 54,279 
Beverage cartons 3,592 3,619 
Packaging plastic 55,393 55,809 26% 
Packaging glass 37,262 37,541 18% 
Packaging metal 16,541 16,665 8% 
Wooden packaging 28,043 30,146 14% 
Total packaging 209,073 212,534 100% 

 

When considering packaging waste data, it should be noted the significant differences in the structure 
of different packaging materials between data provided by PROs and reported by the EEA. For 
example, the amount of wood packaging reported by PROs is considerably higher than that reported 
by the Environmental Agency. 
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Table 14: Packaging placed on the market by PROs: own calculations according to annual reports of PROs15  

Packaging material OÜ Eesti 
Pakendiringlus 

ETO TVO Total16 

Glass  14,000 8,563 3,001 25,564 16% 
Plastics  12,220 7,474 6,677 26,371 17% 
Metal 2,450 1,499 1,667 5,616 4% 
Paper and cardboard  24,200 14,802 13,758 52,760 34% 
Wood  19,900 12,172 14,088 46,160 29% 
Other    0 17 17 0% 
Total  72,770 44,510 39,208 156,488 100% 

 

The different structure of reported packaging supposes different revenues and costs for the system. 
For example, the share of plastic packaging reported by PROs is much lower (17%) than calculated 
based on EEA data (26%). Applying present tariffs (2019) of PROs result in annual revenues from fees 
in the amount of 18.97 million EUR according to reported data by PROs and 25.05 million EUR if based 
on Environmental Agency data, i.e. 32% higher (calculated for 163 thousand tonnes of packaging 
estimate to be contracted by PROs in 2019). 

The revenues in the present cost estimates are calculated based on Environmental Agency data.  

5.2.4 Waste generation projections 

The waste projections for the period 2019 – 2035 are prepared based on waste generation data per 
capita for the baseline year (2019) and the population forecast. Annual growth of 3% of GDP for the 
period till 2035 is assumed for Estonia. The projected growth of generated waste used for the forecast 
is 0.75% per year. Same growth is used for the different waste fractions (i.e. no change in composition 
of generated waste over the planning period). The waste generation projections are prepared per type 
of material, category of settlement and source. 

  

                                                           
15 The data are not precise as some of them extrapolated from figures or presented as percentage of total 
packaging quantities in the annual reports of PROs 
16 DRS amounts are not covered with PROs table, but is covered with Env. Agency’s report.   
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Figure 11: Waste generation projections  

 
 

The projections do not take into account the potential impact of future policy measures related to 
waste prevention.  

5.2.5 Quantities of waste separately collected and recycled in the baseline year (2019). 

The calculations are prepared per category of municipalities (Tallin, urban, rural) and total for Estonia. 
The quantities of separately collected waste from household waste are prepared according to 
municipal level data provided by Environmental Agency. The calculations are prepared for individual 
municipality, category of municipalities (Tallin, urban, rural) and total for Estonia. 

Table 15: Quantities of separately collected household waste in 2019, tonnes 

Material Rural Urban Tallinn ESTONIA 
Non packaging paper 1,968 1,314 2,295 5,577 
Packaging paper 414 229 352 994 
Cardboard 5,716 3,268 6,025 15,009 
Non packaging plastic 133 21 107 261 
Packaging plastic 3,694 1,546 2,185 7,425 
Packaging glass 3,937 1,652 5,371 10,960 
Packaging metal 1,381 585 282 2,247 
Beverage cartons 619 269 325 1,213 
Other 0 0 0 0 
Total 17,862 8,882 16,942 43,687 

The quantities of separately collected waste per capita in 2019 are calculated in a similar way for 
household waste, other separately collected waste and total for Estonia. The separate collection 
capture rates as % of waste generated (ratio between separately collected and generated waste for 
the individual waste fraction) are calculated/adjusted for different separate collection channels in 
order to correspond to total quantities of separately collected waste. 

The quantities of separately collected/recycled waste from other sources are supposed to be equal to 
the difference between the total recycled quantities (according to national report on packaging waste) 
and the separately collected/recycled waste from households. This approach proved not to be 
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appropriate as it results in quantities of other waste recycled exceeding recyclable waste generated 
from other sources (i.e. recycling rate >100%). For that reason, the quantities of separately 
collected/recycled waste from other sources were estimated based on following rates for individual 
materials: 

 Non packaging paper 40% 
 Packaging paper 70% 
 Cardboard 90% 
 Non packaging plastic 20% 
 Packaging plastic 50% 
 Packaging glass 60% 
 Packaging metal 75% 
 Beverage cartons 0% 

This approach results in lower quantities of recycled waste compared to officially reported data (see 
Table below). 

Table 16: Comparison of recycled waste quantities used for preparing cost estimates in 2019 and recycled quantities according 
to reported data for packaging waste, tonnes 

Material 
Recycled waste quantities 
used for preparing cost 
estimates (tonnes) 

Recycled waste quantities 
based on reported data for 
packaging waste (tonnes) 

Non packaging paper 10,861 8,250 
Packaging paper 7,642 12,464 
Cardboard 40,564 48,921 
Non packaging plastic 664 825 
Packaging plastic 13,342 21,058 
Packaging glass 19,726 24,546 
Packaging metal 9,049 13,617 
Beverage cartons 920 935 
Other 0 0 
Total 102,768 130,616 

 

Considering Environmental Agency data at local at national level, it shall be noted that reported 
quantities of some separately collected fractions from other sources seems to be considerably 
overestimated and going beyond the technically achievable levels. Such results suppose reviewing the 
applied procedures for reporting and verification of data. 

5.3 Outputs 

5.3.1 Separate waste collection projections. Mass balance 

Separate waste collection channels 

The following main collection channels are assumed for household waste: 

 Bring container sites 
 Door-to-door separate collection mostly organised as mixed packaging collection (for paper 

and cardboard, plastics, metals, beverage cartons) 
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The quantities of packaging waste collected through DRS are included additionally in the national mass 
balance. 

The long-term objective of the separate collection system is to provide a service to all residents in 
Estonia. It is assumed that present collection system covers 100% of residents in urban areas and 90% 
of residents in rural areas. The share of residents in rural residents provided with separate waste 
collection services is projected to grow with 1% per year and reach 98%. 

The achievement of higher collection rates for household packaging supposes gradual replacement of 
present system based on public container bring sites with door-to-door separate collection. It is 
assumed that the bring system will remain in some areas where door-to-door collection is difficult to 
implement. The separate collection of glass packaging not covered by DRS will be entirely based on 
bottle bring banks. These projections are visually represented in the figure below.   

Figure 12: Population provided with separate waste collection services for recyclable/packaging waste  

 

According to above scenario, the population served with container bring sites will be reduced from 
97% to 43% and the door-to-door collection schemes will extend from 3% to 57% of residents provided 
with separate collection services.  

For other/similar waste the quantities of separately collected fractions are divided equally between 
two collection channels: 

 Other separated recyclable waste directly transferred to service provider/PRO. These are 
usually waste from big industrial/commercial generators separated at source in large 
quantities and usually sold 

 Other recyclable waste collected with containers (in a similar way and costs like household 
waste) 

Separate waste collection and recycling projections 
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Percentage/number of residents provided with separate collection service in each service zone and 
category of municipality is defined for the two collection channels from households. Higher capture 
rates are assumed for the door-to-door separate collection schemes compared to the bring ones. A 
percentage of annual increase in capture rate for each category of municipality is assumed starting 
from 2022. Such percentages are higher in the initial years of operation. Maximum capture rates are 
defined per for each collection channel and category of municipality (Tallin, urban and rural). 

Table 17: Example: Separate collection rate per capita (% of generated) bring system Tallin  

Separate collection rate per capita 
(% of generated) Max 2019 

Non packaging paper 60% 29.4% 
Packaging paper 60% 12.4% 
Cardboard 85% 43.3% 
Non packaging plastic 0% 11.0% 
Packaging plastic 40% 10.6% 
Packaging glass 65% 40.8% 
Packaging metal 40% 11.2% 
Beverage cartons 70% 48.9% 

 
The capture rates are growing in the period 2020 – 2035 with the assumed percentage of annual 
increase for the respective year until the maximum capture rate is achieved. The projected separate 
collection rates per capita served with container bring sites and door-to-door separate collection are 
presented on the following figure.  

Figure 13: Assumed separate collection rate for recyclable waste per capita17  

 

The quantities of separately collected waste fractions are calculated for the number of residents 
served, the generation rate per capita and capture rates in the specific year for the category of 
municipality. The quantities of packaging waste separately collected via different collection channels 
are presented in the following figure.18 

  

                                                           
17 The recycling rates per capita include 15% impurities (non-recyclable waste) in separately collected fractions 
for container bring sites and 5% impurities for door-to-door collection 
18 Packaging waste quantities collected by DRS are not included. 
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Figure 14: Packaging waste separately collected through PRO schemes  

 

The quantities of waste recycled are calculated assuming that all valuable materials in the separately 
collected waste fractions are sorted for recycling. 

Figure 15: Packaging waste recycled through PRO schemes 

 

Quantities of packaging waste recycled as a result of treatment of residual municipal waste are not 
taken into account. It is assumed that their share will reduce with the development of separate 
collection schemes. These quantities are also considered as a reserve needed to back up the difference 
between the recycling targets applicable for the PRO and the national level targets (i.e. to take into 
account that PROs and DRS together have less than 100% share of packaging placed on market).   
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5.3.2 Quantities of packaging waste licensed/contracted by PRO 

The quantities of packaging waste contracted by PROs are estimated based on annual reports of PROs 
for 2018. For 2019 the estimated results are that 6.7% of total packaging was placed on the market 
licensed by DRS and 76% of total packaging licensed by PROs. The difference is supposed to be non-
declared packaging (free riders), packaging undertakings achieving their obligations individually and 
to a less extent small businesses exempted from the obligations to report19. The quantities contracted 
by PROs are planned to grow with 2% on annual basis and in the end of planning period will reach 
83.8%. 

5.3.3 Recycling targets and achieved recycling rates 

The recycling targets according to EU Directive on packaging and packaging waste apply. 

The achieved recycling rates are calculated for: 
 quantities of packaging waste generated, estimated based on waste data 
 quantities of packaging waste contracted by PRO 

The achieved recycling rates are compared to the recycling targets in EU Packaging and Packaging 
Waste Directive. The results from the analysis show that for the applied collection rates the recycling 
targets for the PROs are achieved during entire planning period, while there is deficit in the achieved 
recycling targets at national level in the amount of 9,000 – 4,000 tonnes in the period after 
2030.Recyclables separated from residual/mixed municipal waste are not taken into account.  

5.3.4 Service zones 

The optimization of separate collection and sorting costs supposes grouping of municipalities from 
several counties into common service zone. For the purpose of analysis several neighbouring counties 
are grouped in one service zone. It’s considered that one service zone could be served by common 
sorting facility. 

Five service zones are defined in total:  

Service 
zone 

Counties 

Tallin Harju county, Hiiu county, Lääne county,  
Tartu Põlva county, Tartu county, Valga county, Võru county 
Jõhvi Ida-Viru county, Lääne-Viru county 
Paide Jõgeva county, Järva county,  Viljandi county, Rapla county 
Pärnu Pärnu county, Saare county 

 

  

                                                           
19 Companies who place goods on the market in the plastic packaging with a mass of less than 100 kilograms per 
year or in other packaging material with a mass of less than 200 kilograms per year . 
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Figure 16: Administrative map of Estonia 

 

The population projections are prepared at the level of the service zone. The population in each 
service zone is divided between large settlements (Tallin), other urban, and rural. 

Figure 17: Population provided with separate collection services in the proposed service zones  
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5.3.5 Cost estimates 

The primary objective of the analysis is to provide an estimate of the total costs and revenues for 
implementing separate collection and sorting system for packaging waste and for the functioning of 
EPR scheme. 

Costs for separate collection of waste 

The calculations of collection costs are performed separately for the different collection alternatives 
and collection channels. The cost estimates are obtained based on a detailed cost analysis using a 
financial model prepared in Microsoft Excel.  The costs of separate waste collection depend on many 
factors, including:  

• Waste quantities 
• Container volume 
• Waste density 
• Collection frequency 
• Average degree of fullness of bins at emptying 
• Irregularities in waste generation 
• Time for lifting of one container 
• Cost and lifetime of bins 
• Payload of compaction trucks 
• Transport distance to sorting facility 
• Average speed when travelling 
• Cost of fuel and the fuel consumption of the different compaction trucks 
• Cost of refuse compactor bodies and chassis 
• Maintenance costs for compaction trucks and bins 
• Total costs of supervisors, drivers and back-of-vehicle crews 
• Staff working hours and absences. 

The cost calculations are prepared under the following conditions: 

• The cost estimates are carried out in real terms and expressed in constant 2021 values, i.e. 
without consideration of inflation. 

• The costs are calculated separately for the different activities, e.g. separate collection, sorting. 
• All calculations are prepared in Euro.  
• Costs are calculated without value-added tax (VAT). 
• Investment costs take into account the capital costs associated with infrastructure 

investments and provisions for asset replacement. 
• For the purposes of calculating annualised costs, capital investment costs have generally been 

depreciated over periods that reflect the typical economic operating life of the asset. 
• The operating and maintenance costs of the newly introduced systems are calculated based 

on the envisaged technologies and assumptions of level of labour, prices for consumables, 
etc. The operating costs for waste management are calculated on components and facilities 
and on cost items: maintenance and repair; labour; consumables; administration; taxes and 
insurance.  

• The calculation of the net present value (NPV) is based on the discounted net cash-flows. The 
method is based on the forecasted revenues and costs of the project, calculation of net cash 
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flows and estimation of their present value by applying the respective discount rate. A 
discount rate of 5% is assumed.20 

• Discounted cash flows analysis is also used to calculate and compare the unit costs per tonne 
of waste for the different alternatives and for the individual components of each alternative. 

• The labour costs are calculated for 46 working weeks per person, 5 working days per week 
and 5% sick leave on average. 

The collection costs established in this way are the total collection costs incurred after the 
implementation of the new system. 

Unit cost estimates for household collection 

Unit cost estimates are calculated separately per type of municipality (Tallin, urban, rural) and 
collection channel. Separate collection with 3x1.5 m3 Igloo containers is used for the calculation of 
unit costs for the bring container sites. Separate collection with plastic bags is considered for the 
calculation of unit costs for the door-to-door collection. 

The following approach is followed for the calculation of separate waste collection unit costs: 

 The numbers and capacities of necessary collection containers and vehicles correspond to the 
quantities of waste collected, calculated through the number of residents served and the 
respective per capita waste capture rates for the different collection types. 

 The number of required containers is calculated for 80% degree of average container filling 
and irregularity coefficient representing the ratio between the maxim and the average weekly 
waste quantity equal to 1.3. Additionally, 5% reserve of containers for the purpose of 
maintenance and replacement is accepted. 

 16 m3 collection vehicles with compaction are assumed for the service of container bring size, 
whole 12 m3 collection vehicles are used for the door-to-door collection. 

 Travelling speed of RCV to the sorting facility is accepted at 35 km/hour. 
 The average distances to sorting facility are accepted: 25.00 km for Tallin, 35.00 km for other 

urban areas; 50.00 km for rural areas. 
 The collection trucks will operate in one 8 hour shift, five days in a week. 
 The following densities of waste fractions are used for the calculations:  

 Paper and cardboard 125 kg/m3 
 Plastics   30 kg/m3 
 Glass   300 kg/m3 
 Metals   150 kg/m3 
 Other (impurities) 240 kg/m3 

 85% utilization of nominal vehicle payload and 85% availability on annual basis is assumed. 
 The lifetime for containers and bins is accepted 7 years and 10 years for RCVs. 

Unit costs estimates are calculated as annual costs per capita and annual cost per tonne. Sample unit 
costs per capita served, per tonne and per lifted container are shown in following tables for 2025. 

  

                                                           
20 Discounted cash flow analysis is prepared only for pilot municipalities of Saaremaa and Tallin and used for 
comparing the alternatives. 
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Table 18: Estimated unit costs per capita for separate collection of household packaging waste in 2025, EUR/capita/year 

Material Container bring sites 
(EUR/capita/year) 

Door-to-door 
(EUR/capita/year) 

Tallin Urban Rural Tallin Urban Rural 
Paper and cardboard 2.91 2.37 2.04 

6.06 5.91 7.62 
Plastics and metals 4.96 4.75 3.10 
Glass 1.15 1.34 0.89 n.a. n.a. n.a. 

 

Table 19: Estimated unit costs per tonne of household packaging waste separately collected in 2025, EUR/tonne 

Material Container bring sites 
(EUR/tonne) 

Door-to-door (EUR/tonne) 

Tallin Urban Rural Tallin Urban Rural 
Paper and cardboard 82.88 88.04 97.55 

66.06 80.76 155.55 
Plastics and metals 238.50 253.25 263.10 
Glass 56.96 84.58 94.90 n.a. n.a. n.a. 

 
The costs per tonne of separately collected waste appear to be lower in the considered door-to-door 
collection system compared to the collection with bring container sites. In the particular case here, 
this is due to the better utilization of collection equipment for the selected model of door-to-door 
collection in comparison to the bring system, achieved collection rates per capita and applied 
collection frequencies. Actually, an opposite shall be expected and costs per capita could also be used 
as criteria for comparison. 

Table 20: Estimated unit costs per lifting of container in 2025, EUR/container 

Material Container bring sites (EUR/container) 
Tallin Urban Rural 

Paper and cardboard 10.71 11.37 12.57 
Plastics and metals 13.21 14.34 15.68 
Glass 16.64 24.66 23.77 

 
It shall be noted that the actual unit costs can vary significantly between the municipalities depending 
on specific characteristics of separate collection system implemented. 

Unit cost estimates for other recyclable waste 

Same unit costs per tonne of material for the separate collection of other/similar waste with 
containers like for the bring collection system from households are used. 

For the other recyclable waste directly transferred by waste generator to the service provider/PRO, 
an average fee per tonne of material is assumed. The following additional costs for directly transferred 
materials from other sources are assumed: 

 Non packaging paper 30 €/tonne 
 Packaging paper 30 €/tonne 
 Cardboard  30 €/tonne 
 Packaging plastic 60 €/tonne 
 Packaging glass  30 €/tonne 
 Packaging metal 80 €/tonne 
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These fees are paid to the waste generator on the top of material purchasing price. The material 
purchasing prices are accepted at the same level as revenues from the sold sorted materials (see 
below). 

Sorting costs 

Unit sorting costs per tonne of separated material are calculated based on typical sorting facility costs 
with an input capacity app. 29,000 tonnes/year. The following unit costs per tonne of recycled material 
are obtained:     

 Paper and cardboard –  41 €/t 
 Plastics   –  78 €/t 
 Metals   –  82 €/t 
 Glass21   –  20 €/t 

The above costs do not take into account the revenues from the sorted material. 

Additionally, it shall be pointed out that achievement of these sorting costs supposes optimization of 
sorting facilities used by the different PROs and preferably centralized sorting at the level of service 
zone must apply. If larger number of small size sorting facilities are used the related sorting costs are 
likely to increase. 

Indirect and administrative costs 

The public awareness costs are considered as indirect costs for the functioning of the separate 
collection and sorting system. Considering that significantly a higher collection rate per capita must 
be achieved over the planning period, the communication and public awareness costs are increased 
significantly compared to present level. It is assumed that costs allocated for that purpose in 2021 will 
be 1 EUR per capita served and will increase annually by 3% to reach 2 million EUR in 2035. 

The administrative costs for the PRO are estimated to 1.3 million EUR in 2021 and projected to grow 
by 5% in the following years. 

5.3.6 Revenues  

The revenues in the system comprise of: 

 licensing fees charged by PRO to obliged companies.  
 revenues from the sales of sorted recyclable waste. 

Revenues from licensing fees 

Present tariffs charged by PROs per material apply for the sales and group/transport packaging is 
presented in the table below.  

  

                                                           
21 No pre-treatment of glass considered within this price 
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Table 21: Licensing fees of PROs 

Material 
Tariff, EUR/kg 

Sales Packaging Group and transport 
packaging 

Paper and cardboard 0.105 0.093 
Plastics 0.409 0.109 
Glass 0.102 0.093 
Metals 0.255 0.128 
Composites 0.105 0.105 
Other 0.409 0.093 
Wood 0.041 0.041 

 

The estimated revenues from licensing fees grow from 25.7 million EUR in 2021 to 29.8 million EUR in 
2035 in line with the projected growth of licensed packaging amounts of PRO. The projected revenues 
from licensing fees shall be interpreted with caution considering that they significantly exceed the 
present revenues of the PROs. 

As mentioned above the present material structure of packaging placed on the market reported by 
PRO differ considerably from Environmental Agency data. The lower quantities of plastic packaging 
declared by the PROs suppose considerably lower revenues due to the high licensing fees for this 
material. 

Additionally, the review of the annual financial statements of PROs shows total annual revenues below 
potential revenue estimates if officially declared tariffs are applied for the same quantities of 
contracted materials. Such finding opens questions whether discounts from the present tariffs are 
provided by the PROs to obliged companies and whether equal treatment of all clients as required by 
law is guaranteed. 

Revenues from sales of materials 

The following revenues are assumed from the sales of different sorted materials: 

 Paper and cardboard 40 €/tonne 
 Plastics   90 €/tonne  
 Glass   10 €/tonne 
 Metals   150 €/tonne 

The above revenues represent sales price ex-works sorting facility. 

The estimated revenues from the sales of recycled materials increase over the planning period from 
4.8 million EUR in 2021 to 8.1 million EUR in 2035. Such estimate shall be considered conservative 
taking into account the large fluctuations in recyclable commodities prices over the last decade. 

It shall also be noted that under present system the PROs are not owners of the collected material 
and respectively do not receive revenues from the sales of sorted recyclable waste commodities. 
Nevertheless, considering that such revenues have direct impact on the total net costs occurring for 
the EPR scheme, they should be taken into account in the cost analysis. 
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5.3.7 Total costs for the EPR scheme. Profit and Loss Statement projections 

The cost estimates result in a final projection of a Profit and Loss Statement for a single PRO and 
represent the total costs and revenues of a complete enterprise resource planning (ERP) scheme for 
packaging waste (Table 22). Division of revenues and costs between several PROs is possible based on 
their respective market share of packaging placed on the market and the corresponding separate 
collection and sorting systems organized. 

The major revenue in the system is formed by the service fees charged by the PRO to obliged 
companies. Additional revenues are received from the sales of sorted recyclable materials. The total 
revenues increase over the planning period from 30.5 million EUR to 38.9 million EUR in line with the 
increase of packaging quantities licensed by PRO and higher quantities of separately collected and 
sorted materials sold for recycling. 

The costs for the functioning of the EPR scheme are growing faster over the planning period compared 
to the revenues. The major component are the costs for the separate collection of household 
packaging waste that increase from 5.8 million EUR in 2021 to 13.5 million EUR in 2035. Such increase 
is mainly due to the extension of the door-to-door separate collection services while the costs for 
public container bring sites remain relatively stable. The costs for collection of other/similar waste are 
also significant and increase from 6.5 million in 2021 to 9.0 million in 2035. It shall be noted that these 
costs include also the value of material directly transferred from large commercial waste generators 
to PRO. 

The indirect costs are mainly related to communication and public awareness costs and are 
considerably below the direct costs to implement separate collection and sorting. The public 
awareness costs increase over the planning period and vary between 4.3% of the total revenues in 
2021 to 5.3% in 2035 (5.2% and 6.7% of the revenues from licensing fees respectively). The 
administrative costs for the PRO to organize functioning of the system are estimated to 1.5 million 
EUR in 2021 and projected to exceed 2.0 million EUR in 2035. 

The depreciation of assets according to the presented financial model is incorporated into direct costs 
for the separate collection and sorting. In the case that separate collection containers or other assets 
are purchased by the PRO, the depreciation costs shall be considered separately and the direct costs 
reduced respectively. 
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Table 22: Profit and Loss Statement projections of PRO 

   2021 2022 2023 2024 2025 2030 2035 

REVENUES               
  Revenue Services               

 1.1 Recovery Fee 25,731,776 26,435,717 27,158,107 27,733,410 27,927,429 28,873,158 29,810,679 

 1.2 Annual Administration Fee        

 Total Revenue Services 25,731,776 26,435,717 27,158,107 27,733,410 27,927,429 28,873,158 29,810,679 
  Revenue from Waste               

 2.1 Revenue waste sales 4,759,418 5,810,917 6,143,589 6,474,916 6,682,957 7,576,970 8,084,380 

 2.2 Other         

 Total Revenue from Waste 4,759,418 5,810,917 6,143,589 6,474,916 6,682,957 7,576,970 8,084,380 

 Total Revenues 30,491,194 32,246,634 33,301,696 34,208,327 34,610,386 36,450,128 37,895,059 
COSTS                  
  Cost of Goods Sold (Direct cost)               

 3.1 Waste from industry, retailers, clients 1,622,799 1,745,502 1,875,288 1,922,172 1,936,384 2,005,937 2,067,902 

 3.2 Bring sites separate collection households 4,924,558 6,684,712 6,802,050 7,108,639 6,992,605 6,385,679 6,971,122 

 3.3 Door-to-door separate collection households 890,665 1,356,893 1,848,517 2,384,197 2,878,408 4,949,288 6,562,779 

 3.4 Commercial packaging separate collection 3,650,405 3,596,782 3,701,046 3,701,100 3,745,401 3,919,797 5,279,480 

 3.5 Collection costs commercial direct transfer 1,246,460 1,341,632 1,443,222 1,500,447 1,524,625 1,619,602 1,683,059 

 3.6 Sorting costs 6,382,629 7,712,995 8,218,929 8,707,385 9,041,210 10,265,935 10,933,159 

 Total Cost of Goods Sold 18,717,516 22,438,516 23,889,052 25,323,940 26,118,633 29,146,238 33,497,500 

  Indirect Costs (Marketing & Awareness)               

 4.1 Public Awareness 1,323,393 1,363,095 1,403,988 1,446,107 1,489,490 1,726,728 2,001,751 

 4.2 Other Programmes        

 Total Indirect Costs 1,323,393 1,363,095 1,403,988 1,446,107 1,489,490 1,726,728 2,001,751 

  Administrative costs               

 5.1 Administrative costs 1,317,468 1,383,341 1,452,508 1,525,134 1,601,391 2,043,825 2,608,497 

 Total Staff, Admin, Other Indirect Costs 1,317,468 1,383,341 1,452,508 1,525,134 1,601,391 2,043,825 2,608,497 

  EBITDA 9,132,817 7,061,681 6,556,147 5,913,145 5,400,872 3,533,337 -212,689 
 6.1 Depreciation containers 0 0 0 0 0 0 0 

 Total Depreciation and Amortization 0 0 0 0 0 0 0 
  EBIT   9,132,817 7,061,681 6,556,147 5,913,145 5,400,872 3,533,337 -212,689 

 7.1 Interest Paid        
  Profit before tax 9,132,817 7,061,681 6,556,147 5,913,145 5,400,872 3,533,337 -212,689 

 Profit tax 913,282 706,168 655,615 591,315 540,087 353,334 - 

  Net Profit 8,219,535 6,355,513 5,900,533 5,321,831 4,860,784 3,180,003 -212,689 
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The analysis shows that the revenues based on present tariffs charged by the PROs and the sales of 
recyclable materials considerably exceed the costs to implement separate collection and sorting 
system for packaging waste. Net profit is realised over entire planning period, except the last year of 
operation. The profit before taxes is approximately 6.6 million EUR in 2021 and corresponds to 19.7% 
of projected revenues (24.1% of revenues from fees). 

The general conclusion is that present tariffs of the PROs allow them to generate significantly higher 
revenues that significantly exceed the estimated costs of the presently implemented separate 
collection and sorting system. In addition to the lower revenues of the PROs commented in the 
previous section, the possible reasons could be that either operations are not organized efficiently 
and considerably higher costs occur for the system, or that PROs’ operations are profit oriented and 
such profit is distributed through payments to service providers. 

5.4 EPR implementation arrangements 

5.4.1 Full or shared responsibility of PROs 

The PRO is the main element for the implementing the EPR system. The PRO is a collective compliance 
scheme established on behalf of the industry, responsible for the organizing of separate collection and 
achievement of recycling and recovery targets on behalf of producers and importers of packed goods 
on Estonian market. In the implementation of these duties, the PRO interacts with various 
stakeholders such as producers and importers of packed goods, state and local authorities, waste 
management companies, recycling plants and citizens using the separate waste collection services. 
The key relations of PROs with different stakeholders are presented in the following figure. 

Figure 18: Producer Responsibility Organization  

 

The municipal administrations are formally responsible for organizing the separate collection of 
recyclable waste from the households on their territory. The decision about the distribution of 
responsibilities between the PRO and the local authorities in organizing separate collection and sorting 
of packaging waste from households is crucial for the entire functioning of the system. The role of PRO 
can be limited to financial responsibility or alternatively the obliged industry could have also 
responsibility to organize and implement the necessary separate collection and sorting services. 

Table 23 below presents the possible alternatives for organizing the system based on full and shared 
responsibility between the PRO and local authorities. 

National Authorities  
Defining national legislation and 

policy requirements. Permitting of 
activities 

CLIENTS  
(Producers and importers of packed 

goods)             
        Transfer of obligations and financing 

CITIZENS 
Participation in separate collection 

systems,  
Public awareness 

RECYCLING COMPANIES 
Guarantee the recycling of collected 

and sorted materials 

WASTE MANAGEMENT 
COMPANIES 

Operate separate collection and 
sorting 

LOCAL Authorities  
Organization of separate collection 

PRO 
Planning, organization, 

contracting and financing 
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Table 23: Packaging waste management organizational alternatives  

Function/activity Full responsibility of obliged 
industry 

Shared responsibility between 
industry and local authorities 

Responsibility for 
organizing separate 
collection  

Obliged industry through PRO 
 

Municipalities 
 

Decision about the type 
of separate collection 
system 

PRO in consultation with the 
municipality. 
The municipality has to agree and 
approve the elements of the separate 
collection system (e.g. location of 
container sites)  

Municipality  
The municipality has the final 
decision about the type of separate 
collection system to be implemented 

Contract between PRO 
and local authority 

Required. 
Defines the right of the PRO to 
implement the system on the 
territory of municipality 

Required. 
Defines the relations between the 
PRO and municipality, including 
reimbursement of costs for separate 
collection and sorting  

Financing of initial 
investments for separate 
collection containers and 
collection vehicles 

The separate collection containers are 
financed and owned by the PRO. 
The collection equipment is provided 
by the operator contracted to 
perform the separate collection 
services.  
Financing of the entire investment by 
the service contractor is theoretically 
possible. 
 

Financed by the local authorities, or 
service providers (based on contract 
with local authorities) 
The PRO can provide financing for 
purchasing of separate collection 
containers 
 
 

Payments from PRO to 
municipality 

None Payment of costs for separate 
collection and sorting of packaging 
waste.  
The payment is usually per tonne of 
waste collected and sorted for 
recycling.  
Additional bonuses can apply in case 
of achievement of preliminary 
specified objectives (e.g. threshold 
quantities collected per capita 
served) 

Contracting the separate 
collection services 

PRO. 
The contracting can be based on 
tender.  
Payment is usually per container 
lifted and agreed collection 
frequency.  
Alternatively, the contractual 
payments can be based on quantity 
collected or residents served 

Municipalities  
The separate collection is organized 
in a similar way like the collection of 
residual waste. 
Several neighbouring municipalities 
can tender/contract together the 
separate collection services 

Ownership of separately 
collected waste 

PRO/Service provider Municipality/Service provider 

Financing of initial 
investments for 
construction of sorting 
facilities 

Private sector contracted to provide 
sorting of separately collected waste. 
PRO can finance part of the sorting 
equipment and then transfer (or rent) 
it to the facility operator 

Municipality/Service provider  
(if service is not contracted to private 
sector) 
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Contracting the sorting 
services 

Contracted by PRO 
Payment can be based on quantities 
of input material (unsorted separately 
collected waste) or on sorted output 
(quantity of sorted fractions) 
The payment according to output is 
preferred option because it’s based 
on actual quantities. Nevertheless, 
there is a risk the operator of the 
sorting plant to steal recyclable waste 
because the sorting price per tonne is 
lower than the value of sorted 
materials 
Minimum sorted quantities can be 
agreed (defined as a percentage of 
the input material) 

Contracted by the municipality or 
PUC or performed directly by PUC 

Financing of operating 
costs 

PRO 
The operating costs are calculated in 
the prices charged by the operators of 
separate collection and sorting 
services  

PRO or shared between PRO and 
municipality (depending on the size 
of agreed payment per tonne of 
recycled material)  

Ownership of sorted 
recyclables 

PRO/service providers Municipality/service providers 

Sales of recyclable 
materials 

The PRO sales the sorted recyclable 
waste for final processing and 
receives the revenue, or  
The operator of the sorting plant sales 
the material on behalf of PRO but for 
its own account  
The revenue is received by the 
operator of the sorting plant 

The operator of the sorting plant 
sales the material on behalf of PRO 
but for its own account  
The revenue is received by the 
operator of the sorting plant 

Issues related to multiple 
PRO operating in Estonia 

Only one PRO can operate on certain 
territory. 
The territory or population served in 
Estonia shall be divided between all 
PROs operating on market.  
Tallin (and other municipalities) can 
be divided to service areas contracted 
by different PRO 
Competition between PRO to sign 
contracts with bigger municipalities is 
expected 

The payments to municipalities 
(service operators) are divided 
between all licensed PROs 
proportionally to their market 
shares. A clearing house or 
equivalent structure can be required 
in this case. 
or 
Each municipality has a contract with 
only one PRO and the total number 
of residents served in Estonia is 
divided between PROs proportionally 
to their market share 

Other conditions The alternative presumes larger 
involvement of private sector in the 
delivery of separate collection 
services 
 
The disposal of sorting residues shall 
be agreed in the contract signed 
between PRO and municipality.  

The municipalities shall guarantee an 
achievement of certain minimum 
collection rates 
Issues with damaged or lost 
containers (in case that provided by 
PRO) shall be addressed in the 
contract with municipality.  
Difficult to define responsibilities for 
the financing of the system in case 
that more than one PRO is operating 
on market. 
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It is desirable same (or similar) 
conditions to apply to all 
municipalities (because of same fee 
per tonne of waste collected) 

Risk allocation All risks are covered by the obliged 
industry (PRO).  
Part of the risks can be transferred to 
the operators of separate collection 
and sorting services based on the 
signed contracts 

The risk are shared between 
municipalities and PRO. 
The payment received by the 
municipality can be below the actual 
costs if separate collection does not 
achieve the agreed objectives. In this 
case the municipality shall cover the 
costs from its own budget or through 
the municipal waste fees 
The risks related to the fluctuations 
in prices of recyclable waste 
commodities are borne by the 
municipality 

Advantages The obliged industry is entirely 
responsible for the system. 
More simple to administer (no special 
need for clearing house or similar) 
Better cost efficiency due to the 
business-to-business contracts 
No need for public investments 
No negative impact on the municipal 
waste fees   

Possible use of municipal 
infrastructure (cost sharing) 
Larger involvement of municipalities 
that is beneficial from the industry 
point of view 
Better coordination with other 
municipal waste services 
Better enforcement of separate 
collection requirements at local level  

Disadvantages Limited involvement of local 
authorities 
Competition between the PROs to 
sign contracts with municipalities with 
low service costs (usually large 
settlements) if territorial division is 
applied 
No interest of PRO to sign contracts 
with small municipalities 
 

The municipalities have limited 
financial resources to finance initial 
investments 
Majority of municipalities have 
limited experience and capacity to 
organize separate collection and 
sorting services. 
Significant risks and potential costs 
implications allocated to 
municipalities 

 

Comparing the above alternatives, an EPR scheme based on full responsibility of the obliged industry 
is considered more beneficial for the future implementation in Estonia. The arguments supporting 
this recommendation are the following: 

 The present EPR model implemented in Estonia is mainly based on full responsibility of the 
obliged industry. The separate collection of wastepaper organized by some Estonian 
municipalities is an exemption. 

 The majority of Estonian municipalities have very limited experience in organizing separate 
collection and sorting of recyclable waste. 

 The role of public utility companies in provision of waste management services is limited (with 
the exemption of Tallin). 

 The municipal infrastructure for separate collection, sorting and treatment is practically not 
available and the majority of waste management services are provided by private sector. 

 The municipalities are resistant to changes and the public sector is less flexible to 
accommodate to the change in situation. 
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 In case that municipalities fail to organize efficient separate collection system, it will affect the 
achievement of recycling and recovery targets. 

 The municipalities have limited experience in the trade with recyclable waste commodities. 
The revenues in the system are supposed to be lower compared to the system operated by 
the private sector. In addition, the majority of sorted waste has to be exported for recycling 
abroad and this will cause additional difficulties to the public sector.  

 The private sector can deal better with unfair trade practices and corruption.  
 The experience from other EU countries (France, Czech Republic) shows that shared 

responsibility model supposes functioning of one national PRO.  
 The implementation of shared responsibility model will require significant changes in national 

legislation. 

As mentioned above, the model based on full responsibility of the obliged industry seems to be more 
beneficial for implementation. Nevertheless, significant changes in legal requirements, organizational 
arrangements and implementation modalities will be required in order to improve the present system 
and guarantee the achievement of packaging waste recycling and recovery targets in long-term. 

Another possibility is for the legislation to allow the implementation of both alternatives and the 
cooperation modalities to be decided on case-by-case basis in the agreement signed between the PRO 
and the respective municipality. 

5.4.2 Cost coverage 

The full responsibility of the obliged industry supposes the PRO to cover the full costs for organizing 
separate collection and sorting of packaging waste. Such requirement shall apply not only for services 
organized by the PROs but also cover the door-to-door separate collection of mixed packaging 
organized and to a large extend the separate collection of wastepaper organized by some 
municipalities. When covering the full costs, the following shall also be taken into account: 

 The separate collection and sorting systems organized by the PRO deal also with other non-
packaging materials (mainly printing paper and newspapers put into the separate collection 
containers).  

 There is a significant percentage of impurities in the separate collection containers (waste that 
cannot be recycled, residual waste). 

This leads to additional collection/sorting costs for the PROs. At the same time, the separate collection 
and sorting of packaging waste creates possibilities for some savings of residual waste management 
costs because of reduced waste quantities using municipal waste collection and disposal 
infrastructure. Despite that, this system seems to be in favour of municipalities. There are no sufficient 
arguments for the PRO to ask for partial coverage of costs for non-packaging recyclable materials and 
for collection of residual waste, due to the following reasons: 

 The allocation of costs between the PRO and the municipalities will require significant 
administrative efforts; 

 Significant part of packaging waste remains into residual municipal waste stream and the 
related collection and disposal costs are covered through the fees charged to households and 
legal entities for the services organized by the municipalities. 

In order to balance these additional costs for the PRO, the municipalities should provide support in 
the enforcement of requirements for separate collection and actively participate in public awareness 
campaigns implemented on their territory. In case of shared responsibility between the obliged 
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industry and municipalities, a cost sharing is also possible. The PRO will still cover a major part of the 
costs, but the municipalities will have to cover the costs for non-packaging recyclable materials 
collected through the separate collection system.  

It should be pointed out that the PRO will apply standard and unified requirements for all 
municipalities and the implementation of individual conditions for each municipality will not be 
possible and difficult to implement. In practice, this will mean that the different municipalities will 
receive from PRO the same payment per tonne of packaging waste collected, sorted and delivered for 
recycling. A fairer solution could be to categorize municipalities in several groups based on the 
population size and density and the type of separate collection system established and then provide 
same cost sharing and payment conditions for all municipalities within the same group. 

Even in the latter case, the actual costs for separate collection and sorting will be different in different 
municipalities because of the different population size, distances to the sorting facilities, distances to 
the recycling plants, consumer behaviour, collection rate achieved, sorting efficiency, etc. Receiving 
the same payment per tonne will mean that some municipalities will be able to cover the full costs for 
the organized separate collection services while in others the revenues received from the PRO and 
from the sales of the recyclable materials will not be sufficient to cover the full costs. In this case the 
separate collection costs shall be partly financed through the fees charged to households or through 
transfers from municipal budget. Overpayment from PRO to municipalities is also possible but 
unlikely. 

The other issue when applying the shared responsibility model is that the costs to implement a 
separate collection system and the revenues from the sales of recyclable materials will change over 
time. To guarantee a financially sustainable functioning of the system, an appropriate price 
adjustment mechanism should be agreed between the PRO (obliged industry) and the municipalities. 
When considering the possibilities for costs sharing between municipalities and PROs it should also be 
considered that municipalities in Estonia do not have own revenues related to provision of municipal 
waste management services. At present the waste management fees are charged directly by the 
service providers to households and legal entities. 

Considering the limited financial resources of the municipalities, the sharing of costs for the 
implementation of separate collection and sorting is not considered an appropriate approach for 
the coming years. In addition, the existing practice to finance the administrative costs occurring for 
the national authorities through fees due by the obliged companies to the Fund shall be supported. In 
order to reduce the administrative burden, the PROs will have to pay the administrative component 
of the fees on behalf of their members. 

5.4.3 System scope 

The other main issue that needs to be solved is to decide about the materials that have to be collected 
and the territorial coverage of the services provided. 

Household vs non-household packaging 

In few EU countries the scope of collective systems is limited to household packaging; in others, it 
involves all packaging materials (e.g., Germany). In some Member States, collective systems may be 
set up both for household and commercial packaging (e.g., Austria). In the latter case, legislation 
sometimes requires a separation of the cost structures of the household and the commercial sector 
(e.g., Austria). In Belgium two PROs operate separately for household and commercial packaging. 
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The present legislation in Estonia does not limit the responsibilities of PROs to certain categories of 
packaging.  

When planning future waste management activities, the following should be taken into account: 

 the separate collection and recycling of household packaging waste is not sufficiently 
developed in Estonia and almost entirely based on public bring container sites. The 
achievement of recycling and recovery targets relies to a large extend on the commercial and 
industrial packaging waste collected.   

 The achievement of increased recycling targets for packaging waste as required by the EU 
PPWD will require substantial changes and improvements in separate collection systems for 
household waste. 

 The major role of obliged industry and PRO will be to support the implementation of 
household packaging waste separate collection system and in this way increase considerably 
the amount of recycled waste. 

 The achievement of such objective will require setting up clear objectives and obligations for 
the PRO to develop, organize and finance the separate collection system. 

 The following policy and legal measures are possible: 
- to limit the responsibility of PRO to household packaging; 
- to set separate targets for recycling and recovery of household packaging waste; and 
- to set minimum requirements and objectives for the separate collection systems for 

household packaging waste that have to be achieved by the PROs.    

The possible implementation of the above policy measures is considered below. 

Limiting the responsibility of PRO to household packaging 

According to this scenario, the PRO will be responsible only for household (consumer) packaging. The 
responsibility can be limited to the financing of the systems organized by local authorities. 

The recycling of commercial and industrial packaging can be achieved through the following ways: 

 Delegation of responsibility for recycling and recovery of the commercial packaging to waste 
generators. Such responsibility can be formulated as an obligation for any company as a result 
of which activity packaging waste is generated to implement separation at source and ensure 
that packaging waste is periodically transferred to a specialized collection or recycling 
company. If necessary, the generators should have signed contracts for the collection of 
sorted waste fractions and pay for the received services. 

 Establishment of separate EPR scheme for industrial and commercial packaging. That means 
different PROs will be licensed for household and for commercial/industrial packaging. The 
obliged companies will have to report the quantities of household and commercial packaging 
separately and have separate contracts with two PROs. One PRO can receive permit only for 
one packaging category. 

If shared responsibility model is implemented, the major role of PRO will be to finance or organize the 
separate collection systems for household packaging. 

The major difficulties or disadvantages of such an approach are the following: 

 It is very difficult to distinguish between certain household and commercial packaging items.   
 A separate reporting of household and commercial packaging will be required. 
 It is common practice to collect together household and commercial packaging (e.g. small 

shops and kiosks usually use the collection systems established by the municipalities). 
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 Collection of data about the industrial and commercial packaging collected and recycled will 
be complicated. 

 The data about the recycling of household and commercial packaging shall be aggregated at 
national level in order to calculate the achievement of general and material specific targets. 

Setting up separate targets for recycling and recovery of household packaging  

Under this alternative, the obliged industry remains responsible for the recycling and recovery of all 
packaging placed on the market in Estonia. Targets for recycling of household packaging have to be 
defined in the legislation in addition to the general and material specific targets. The implementation 
of this approach will require the packaging waste from different origin (collection channels) to be 
reported separately. The costs structures for household and commercial packaging shall be divided 
too. 

Packaging waste collected through the separate collection systems organized by the municipalities 
and/or PRO will be taken into account for the achievement of recycling targets for household 
packaging. The packaging waste collected by the private waste management companies will be 
counted as commercial packaging and will not be taken into account for the achievement of targets 
for household packaging. Instead of targets applied at national level, setting minimum targets for the 
achieved separate collection and recycling rate per capita in areas provided with separate collection 
services is also possible. 

The major difficulties to implement separate targets for household packaging waste are the following: 

 It is visually not possible to distinguish between a bale of corrugated board with household 
origin and the same with commercial origin. 

 The operators of sorting plants can easily buy commercial packaging waste and report it as 
household packaging. 

 The household packaging shall be reported separately from commercial packaging. This will 
require a clear definition for each type of packaging and material (e.g., thresholds for the 
plastic containers size, cardboard box size, surface area of the foils, etc.). 

 What size of the target to apply for the household packaging? 
 How to count the recyclables separated out of residual waste in municipal sorting facilities (or 

MBT plants in the future)? 

Objectives for separate collection systems implemented by PROs 

The establishment of specific objectives towards separate collection systems, in addition to the 
existing recycling and recovery targets, can provide clear indicators for the results that have to be 
achieved by the EPR system.  

As an example, such objectives can include: 

 Minimum number of residents provided with separate collection services as a percentage of 
total number of residents.  

 Container type and minimum container volume provided per capita served or maximum 
number of residents served by one set of separate collection containers.  

 Collection frequency (or volume collected per capita).  
 Obligatory door-to-door separate collection systems implemented in all areas where 

individual bins are used for collection of residual waste. 
 All separately collected waste to be delivered to a specialized sorting facility. 
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The objectives shall be based on clear technical requirements for the separate collection and sorting 
systems. The distribution of total number of residents served between several PROs can be done 
proportionally to their market share. 

Territorial coverage 

Another very important question is whether all PROs shall organize the separate collection services at 
national level, or the territory where services shall be established will be divided between the PROs.  

According to present legal requirements each PRO shall provide service on the entire territory of 
Estonia. This means each municipality implementing separate collection to have several contracts will 
all PROs licensed to operate on market. All PROs are supposed to establish their own collection and 
sorting infrastructure and separate collection containers of the different PROs to be installed for the 
same material in each municipality. Such requirement of the national legislation is not strictly enforced 
and not all municipalities have signed contracts with all 3 licensed PROs. Additionally, the PROs do not 
provide service on the entire territory of municipalities and the container sites are distributed 
between the PROs. 

The majority of municipalities in Estonia have relatively small number of residents and division of 
municipal territory between several PROs/service providers is technically and financially not justified. 
The operation of several PROs at national level cannot be practically implemented within the present 
full responsibility model especially with regard to the future extension of door-to-door separate waste 
collection services. The possible solutions that should be considered are dividing the national territory 
between all licensed PROs or the option, that PROs establish a clearing house or other equivalent 
structure dividing responsibilities between the different PROs. 

The full coverage of the national territory by the system is possible based on shared responsibility 
between the obliged industry and local authorities. In this case again, a clearing house needs to be 
established to divide the payments between the PROs and channel the funds to the municipalities 
implementing separate collection. The development of such a system for a small market like Estonia 
is very disputable because of the high administrative costs for the functioning of a clearing house and 
the expected implementation difficulties. Considering that all PROs will have same costs per tonne of 
household packaging collected and practically no competitive advantages with regard to the collection 
system, the existence of several operators is not justified. 

In the case that service areas are divided between two or more PROs, there will be a competition 
among them for signing contracts with larger municipalities where the generation rates of recyclable 
waste are higher and the collection and sorting of waste is more economically viable. Legislation on 
EPR for municipal waste streams should avoid cherry picking between collection areas and ensure the 
same quality and accessibility of collection service nationwide, with a homogeneous, coherent system 
in terms of image and communication, organised at the local and/ or regional level. 

5.4.4 Waste ownership 

The issue of who owns the waste collected and sorted shall be considered in the case that the PRO 
will have the full responsibility to organize the system. Presently, the PRO does not own the waste 
collected by the private service providers. The private waste collection companies deliver waste to the 
recycling plants on behalf of the PRO but at their own expense. Alternatively, all waste collected and 
sorted for recycling that is counted for the achievement of recycling and recovery targets on behalf of 
the EPR system could be owned by the PRO. The waste ownership alternatives regarding household 
and industrial/commercial packaging waste are presented in the following tables. 
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Table 24: Household packaging waste ownership 

Policy PRO owns the material 
delivered for recycling 

PRO do not own the material delivered 
for recycling  

Description The PRO owns the packaging waste 
discarded into the separate 
collection containers and the 
sorted materials.  
 

The waste is owned by the municipality or the 
operator of separate collection and sorting 
services 

Contract between PRO and 
recycling plant 

Required Required/Not obligatory 

Documentary evidences for 
recycling  

Delivery notes and invoices for 
waste delivered to recycling plants  
Recycling certificate issued by the 
recycling plant can be required 

Delivery notes  
 
Recycling certificate issued by the recycling 
plant can be required 

Revenues for PRO from the sale 
of recyclables 

Price of material. 
 

None. 
All revenues from the sales of recyclables are 
going to the collection/sorting companies  

Other considerations The PRO decides about the final 
destination of sorted material 
(recycling plant) 
 
 
 

The operator of sorting plant/municipality 
decides about the final destination of 
material. 
The destination shall be consulted with PRO in 
case that contract with recycling plant is 
required 

Market risk 
(change of recyclable waste 
prices) 

PRO Service provider 
(can be shared with PRO based on contract 
conditions) 

Advantages Clear evidences for recycling of 
waste submitted by PRO (invoice) 
PRO controls the entire process  
Bigger quantities allow 
achievement of higher revenues 
from recyclables 

More simple documentation requirements 
from the PRO point of view  
Cost sharing between several PROs is easier   

Disadvantages Recycling plants can be resistant to 
work with PRO 
Additional financial/market risks 
for PRO  

Some of the municipalities/service providers 
deliver small quantities than makes difficult 
direct supplies to recycling plant or organizing 
export. Sales to intermediate waste dealers 
will be necessary. 

 

Considering the above, if PRO has full organizational responsibility for the separate collection and 
sorting system, the sorted material is better to be owned by the PRO.  

Table 25:  Commercial and industrial packaging waste ownership 

Policy PRO owns the material delivered for 
recycling 

PRO do not own the material 
delivered for recycling  

Description The PROs are formally buying the 
commercial waste from waste collection 
companies and then selling them to the 
recycling plants  

The companies collecting 
recyclable waste are directly 
selling them to recycling plants 
on behalf of PRO 

Contract between PRO and 
recycling plant 

Required Required/Not obligatory 

Documentary evidences for 
recycling  

Delivery notes and invoices for waste 
delivered to recycling plants  
Recycling certificate issued by the 
recycling plant can be required 

Delivery notes  
Recycling certificate issued by 
the recycling plant can be 
required 

Revenues for PRO from the 
sale of recyclables 

Price of material. None. 
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There is a possibility for a PRO and waste 
collection company to agree about fixed 
price and rules how the additional 
revenue presented as deviation from the 
fixed price is distributed (can be positive 
or negative). In this way the risks for the 
change in recyclable waste prices is 
shared between the PRO and collection 
company. 

All revenues from the sales of 
recyclables are going to the 
collection/sorting companies. 

Costs for PRO Price of material 
Additional service fee charged by 
collection company or waste dealer to 
PRO 

Additional service fee charged by 
collection company or waste 
dealer to PRO. 

Other considerations Deliveries are possible only to recycling 
plants contracted by PRO. 

Existing practice 

Advantages Clear evidence for the recycling (invoice) 
Possibilities to organize easily the 
collection of commercial/industrial 
packaging from PRO clients  

More simple documentation 
requirements 
No additional money transfers – 
the recycling plant is paying 
directly to supplier (collection 
company/ sorting plant)   

Disadvantages PRO can influence the market of 
recyclable waste commodities 
Additional money transfers 
Possible resistance from waste 
dealers/collection companies  
Competition with waste dealers for the 
access to material 
Limited experience of PRO to trade with 
recyclable waste  

PRO has limited influence on the 
choice of final destination. 
PRO is more dependent on the 
good will of waste dealers. 

 

The implementation of both alternatives is possible, and the final decision can be left to the operative 
management of the respective PRO. 

5.4.5 Competitive or monopoly market  

Most EU countries did not grant exclusive or special rights to companies operating collective systems. 
Their laws do not prohibit the creation of alternative systems. In most Member States one cross-
material system predominates (e.g., ARA in Austria, Eco Emballages in France, Fost Plus in Belgium, 
EKOKOM in Czech Republic). Alternative cross-sectoral and cross-material systems tend to exist but 
their market shares are appreciably lower than those of the respective “leading” systems. 

The legislation in Estonia does not impose limitations on the number of PROs operating on the market. 
Presently, three operators received permits to deal with packaging waste. In a case of multiple 
competing PROs acting both on industrial/commercial and household flow, among which the 
companies are free to choose in order to fulfil their obligations, creating a fair playing field is a must. 

The following major problems shall be addressed: 

 Producers choose the lowest offer on the market having no possibilities to compare and 
analyse the PRO’s activity and taking advantage on their position on the supply chain. 

 Waste management companies acting in industrial/commercial stream increase some of their 
cost taking advantage of changes in demand: Multiple PROs running for IC packaging 
(cheapest solution) 
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 Avoiding household collection specific costs in order to keep their clients, PRO’s generate 
underfunding situations on the supply chain with dramatic consequences on long term. 

The existence of more than one PRO presumes the establishment of clear rules and procedures for 
fair distribution of tasks between the market participants. The achievement of recycling and recovery 
targets cannot be the only criteria for the functioning of PRO. 

Two main approaches are possible: 

i. To set up a special entity (clearing house) with the purpose to distribute and verify the 
implementation of tasks by the different operators, including the allocation of financial 
responsibilities 

ii. The national legislation to precisely define the procedures for distribution of 
responsibilities between PROs. Usually this is based on dividing service territory 
proportionally to the market share of PROs.  

The division of responsibilities between the several PROs is usually based on their market share. The 
market share is measured based on quantity of packaging licensed by the PRO and not based on 
revenue. The market share of PRO is changing over time. The market share is always measured for a 
previous period and not always represent the actual situation on market. The other issue is that the 
market share shall take into account the different packaging or electrical equipment categories. The 
determination of market shares can be based on data for the previous year according to the annual 
reports submitted by the PROs. Alternatively, it can be calculated every quarter but for that purpose 
special reporting requirements shall be established.  

Table 26: Comparison of monopoly versus competitive market  

Policy Monopoly Competitive market 

Advantages Single point of contact on behalf 
of industry 
No need of special mechanisms 
and procedures to regulate the 
responsibilities of multiple PROs 
(e.g. clearing house) 
Long term planning is easier 

The competition usually leads to 
lower prices  

Disadvantages Higher prices  More difficult to administer 
Lack of clear rules leads to cherry 
picking 

Other implementation issues The PRO shall represent the 
obliged industrial branches and  

Distribution of tasks and 
responsibilities between the 
different competitive schemes 
shall be solved. Establishment of 
clearing house 
 

 

Considering that the market in Estonia is small, the operation of several PROs is not justified. The 
existence of several competing recovery organizations in a small territory creates difficulties for the 
development of the EPR system, because of the following reasons: 

 Achievement of common agreement about the development of separate collection is 
practically impossible; 
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 The different separate collection systems applied does not allow the implementation of a 
common communication policy; 

 The national authorities and municipalities do not have a single partner with whom to 
negotiate and plan the national policy in the field; 

 The system administration costs are high; 
 The possibilities for economies of scale at the implementation of separate collection and 

recycling systems are limited; 
 The competition between the PROs requires significant resources to be spent for attracting of 

new clients; and 
 the PROs have very limited resources to invest in separate collection systems. 

The provisions in national legislation about the minimum quantities of packaging represented by the 
system operators is an appropriate tool to limits the number of compliance schemes. The possible 
additional measures to limit the number of PRO include: 

 Consultations with the existing PROs and the obliged industries on possible merge of their 
activities 

 Establishment and enforcement of requirements about the ownership of PROs limited to the 
obliged companies and limiting maximum number of shares owned by the individual 
company. 

 Enforcement of requirements for provision of separate collection services by PROs in each 
municipality in Estonia. 

Despite of significant benefits from the concentration of activity and establishment of a single lead 
PRO to operate on behalf of the industry, there are many practical obstacles for its practical 
achievement. All three existing PROs are well established and functioning on market for many years 
and finding a balanced solution addressing interested of all market participants will be difficult. 

5.4.6 Ownership of the PRO 

The PRO is usually owned by the obliged companies or associations of such companies. Waste 
management companies and private entrepreneurs could also have interest to set up and utilize their 
experience on the market, to protect and extend their services (additional revenue stream channelled 
through PRO). Considering the significant quantities of commercial packaging generated and collected 
in the retail sector, some retail chains could be interested to set up their own compliance schemes. 

A not-for-profit requirement is another factor that can limit the potential shareholders in the PRO. 
The possible additional requirements towards the ownership of the PRO can include a requirement a 
single company or group of companies cannot own more than certain percentage of shares in PRO. 
Nevertheless, it shall be noted that restrictions on the ownership and requirements for not-for-profit 
operation of PRO are difficult for implementation as there are many ways to be avoided. 

5.4.7 Clearing house  

A clearing house is an independent institution functioning on a competitive market with the purpose 
of regulating the PRO’s activities referring to packaging collection from households. Industrial-
commercial flows are regulated by the supply and demand ratio. The Clearing House must act as:  

 an independent body initiated by the producers themselves (Compliance schemes, industry 
associations), or 

 an independent entity from the obliged industry (Chamber of commerce), and 



  

63 
 

 should be subject to strong public surveillance and should also maintain a strict separation of 
financial interests from any specific PRO’s. 

Alternatively, the Clearing house or equivalent structure could be established by the public 
authorities. The establishment of Clearing house could have the following objectives: 

 To ensure a fair level playing field on the household stream, within a clear and stable 
framework and with enforcement measures 

 To ensure that any new competitor entering the market fulfil all conditions and obligations 
related with collection of packaging waste from household stream 

 To ensure that the government body granting new operating licenses has also the ability and 
obligation to audit (permanently and transparently) the activity of PROs 

A Clearing house could play an important role for the financial operations of EPR system through 
providing a fair determination of the PRO’s individual collection, recycling and financial obligations 
based on market share. This will require a permanent monitoring and balancing of the financial and 
material flows. A possible scheme for cost allocation can be based on the following: 

 Total collection cost is established by the tenders for collectors held by the systems; 
 The auxiliary costs (rent, cleaning containers and/or communication done by municipalities) 

are shared based on market share. 
 All schemes report their volumes under contract per quarter to the Clearing House, where an 

auditor sums up total volume and assigns a cost share to each PRO. 
 This share is to be paid to the collectors who have won the tenders. 

The mechanisms for division of responsibilities between several PROs, implemented through the 
clearing house need to ensure that whole territory, including rural areas is covered with appropriate 
level of services and to prevent cherry picking strategies. All financial aspects of the system must be 
transparent. These include service fees due by the obliged companies, expenditure on collection, 
transport, sorting and treatment, revenue from sales, expenditure on information and awareness 
raising campaigns and administration costs. Identifying financial risks, establishing a contingency fund 
and finding conflict resolution means and mechanisms for the compliance schemes need to be 
carefully addressed. 

The main functions of a clearing house can include: 

 Introducing a data collection system, aggregation and verification of data quality and 
completeness. 

 Publishing the total amounts of packaging put on the market, of waste collected, treated and 
recycled annually together with a summary of changes in price. 

 Ensuring a fair level playing field for all competing PROs by verifying that all requirements are 
met. 

 Clearing House could be the main contact for municipalities and can organize the 
reimbursement for authorities (in case of shared responsibility model). 

 Clearing House could support authority in monitoring process (prevent and identify free 
riders). 

 Clearing House could organize the sharing of costs related to communication campaigns 
organized at national level through common agreements with local authorities or through 
common calls for tenders. 
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The Clearing House as an independent institution must prevent such situations through the following 
instruments: 

 A cost sharing allocation mechanism based on PRO’s market share correlated with a clear 
flows’ provenance and PROs externally audited. Contracting the same auditor to review the 
documentation and processes of all operating PROs will ensure harmonized definition and 
procedures for verification and reports. 

 The values of costs need to be established transparently and based on performance criteria. 
In the ideal case all the service contracts shall be awarded based on tendering process; 

 Implementation of a high performance financial risk management is required and provision of 
a contingency fund for any risk can be beneficial. 

 In a meantime competent authorities must eliminate legislation ambiguities and align PROs’ 
activities with market forces by implementing proficient and transparent monitoring systems, 
prevent and eliminate law violations. 

5.4.8 Equal treatment of clients 

The principle for the equal treatment of clients applies as a rule for the operation of PROs. 
Nevertheless, in case of competitive market some PROs are offering individual conditions as tool to 
attract new clients or protect the existing clients. Such preferred conditions can be lower prices, 
discounts from the official prices or additional free of charge services. The special conditions are 
usually offered to large companies who has significant financial contribution to the system. In order 
to avoid discrepancies on the market the legislation shall require for equal treatment of clients. 

5.4.9 Technical aspects 

An appropriate set of pilot projects, before launching full scale operations, would be beneficial in order 
to test different collection methods. The existence of individual collectors requires the efficiency of 
collection systems based on separate collection containers or plastic bags to be initially tested prior 
to their eventual implementation at national level. The chosen technical solution to implement the 
separate collection and sorting has direct influence on the amounts and quality of the collected 
materials and the related costs. 

The system of separate collection of recyclables includes identification of the type of separate waste 
collection system. Basically, there are two main forms of collection – door-to-door collection and bring 
system. With regard to the type of collection system (door-to-door collection or bring system), 
different types of waste storage equipment can be used. The different collection systems are 
associated with different quality of the collected recyclables and with different costs. 
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Figure 19: Different systems for separate waste collection  

 

 

Both types of collection schemes have been successfully implemented in different European cities. 
The decision whether to implement drop-off or kerb-side collection schemes depends mainly on the 
collection rates to be achieved but it is also linked with how the residual waste collection is organised, 
the tariff system in place, people’s behaviour, scavengers and many other factors. The choice of 
collection system has a significant impact on the costs and the quality of the collected materials. 

There are few general rules which shall be taken into account when deciding about the appropriate 
system: 

 The bring systems require more efforts from citizens to reach the containers and discard 
sorted fractions. It is also very important that in this case the person discarding waste is 
anonymous and relatively high level of impurities and even residual waste must be expected. 
In practice that means a lower public participation than at kerb-side systems, lower amounts 
collected and higher amounts of sorting rejects obtained. 

 The kerb-side collection systems achieve higher collection rates compared to the bring 
systems but they are more expensive.  It’s also important that the quality of the collected 
materials is higher in case of kerb-side collection.    

 In general kerb-side collection needs to be applied in case that recycling and recovery targets 
cannot be achieved via the drop-off system or when there is limited time available to convince 
residents to participate in the separate collection. 

 Another very important issue is that once a kerb-side system is established using individual 
bins or plastic bags, it is extremely difficult to switch to a drop-off system collection and 
convincing people to walk longer distances to discard their waste.  

 The same applies for the number of sorted fractions. Once people get used to sorting plastics, 
paper and metals together and discarding them into one bin, it is difficult to convince them to 
start sorting these materials separately and throwing them into separate bins. 
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- Lightweight Packaging 
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=  Household Collection 
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Another important decision to be taken is the container types to be used. The size of container has 
impacts on quantity, composition (quality), volume, weight and unit size of waste collected. The table 
below presents several different options to organize the separate collection of packaging waste.  

Table 27: Examples of separate waste collection systems  

Collection system Collected 
volumes 

Content 
of 
residues 

Costs  Remarks 

 
Door-to- door 
collection 
(plastic bags) 

High 
 

Low High Collection schedule 
for plastic bags and 
collection of plastic 
bags shall be 
defined.  
Issues with visual 
appearance, 
especially in the 
central parts of the 
cities. 
Potential problems 
with street dogs, 
cats and birds. 

 
Door-to-door 
collection 
(individual bins) 

 

High Low High Suitable mainly to 
areas with 
individual houses or 
where container 
can be designated 
to a specific 
building. 

 
Bring system  
(1.1 m3 
containers with 
wheels) 

Average Average Low Same collection 
vehicles like for 
residual waste can 
be used. 
The system results 
can be significantly 
influenced by type 
of containers used 
and awareness 
campaigns 
implemented. 

Bring system  
(1.1 m3 
containers with 
wheels in 
combination with 
Igloo type 
container for 
glass) 

Average 
to high for 
paper and 
plastics, 
Low for 
glass 

Average Low Combination of 1.1  
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Collection system Collected 
volumes 

Content 
of 
residues 

Costs  Remarks 

Bring system 
(Igloo type 
containers for 
separate 
collection) 

Average Low Average Higher costs 
compared to 1.1 m3 
containers. 
Needs specialized 
collection vehicle 
with crane. 

Bring system 
(Molok type with 
plastic bag 
inside) 

Average Low Average Similar to Igloo type 
containers.  
Relatively good 
visual appearance 
Available also as 
underground and 
semi-underground 
containers and 
large volumes. 

Bring system 
(Large stationary 
containers) 

Average Low to 
average 

Low to 
average 

Larger volume (1.8 
– 2.2 m3) compared 
to standard Euro 
containers with 
wheels. 
Need of specialized 
side loading 
collection vehicle 
High investments, 
but reduced 
personnel costs 
Difficulties with 
cars parking aside 
container 

Bring system 
(Underground 
containers) 

Average Low to 
average 

Average 
to high 

Large volume 
containers that 
allow to reduce 
collection 
frequency.  
Appropriate in 
areas with limited 
space available (i.e. 
central parts of 
cities). 
Need of specialized 
collection vehicle 
with crane. 
Site location limited 
by electrical wires, 
trees, other 
infrastructure 
 



  

68 
 

Collection system Collected 
volumes 

Content 
of 
residues 

Costs  Remarks 

Bring system 
(designed for 
purpose 
container site) 

Average Low High Usually applied in 
combination with 
artificial 
intelligence and 
other digital 
solution – 
weighting of waste 
delivered by 
individual person 
(possible part of 
incentive scheme), 
material 
recognition, 
combination with 
web-based 
solutions, indication 
for filled container 
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The following additional comments can be provided: 

 The achievement of higher separate collection rates and recycling targets in a long term 
presumes extension and giving priority of door-to-door collection services. The separate 
collection with plastic bags and individual bins are both applicable options. 

 The main advantage of the bring system with larger containers is the quick loading and the 
sufficient capacity. This leads to reduction of the operating costs. When located appropriately 
in the residential areas and in proximity to the main commercial/administrative centres, the 
collection rates could be increased. 

 The glass collection shall be organized separately from other materials. If no other conditions 
apply, collection of mixed glass packaging shall be preferred instead of using several 
containers for separating glass by colour. This viability of this approach will depend on 
requirements of recycling plants and price differences between clear and coloured glass. 
Presence of large quantities of brown coloured glass could create limitations on possible 
market outlets for collected material. 

 The separate collection in three fractions (paper and cardboard, plastics and metals and glass) 
must be preferred in comparison of comingled paper and plastics collections. The comingled 
collection has lower implementation costs and provides more flexibility in organizing waste 
collection, but usually higher contamination of material should be expected.  

 The implementation of separate collection using standard 1.1 m3 euro containers with wheels 
will have significant cost advantages in comparison with other types of containers because of 
the lower implementation costs and the possible use of the same collection vehicles like these 
for collection of residual waste. Nevertheless, Igloo type and similar containers usually provide 
for better quality of collected material and shall be preferred when possible.  

 The role of digital technologies in waste collection and sorting is expected to grow in the 
future. The selected collection models shall take into account the recent developments and 
look for implementing advanced solutions available on the market. 

Establishment of minimum technical requirements to be met by the systems for separate collection 
and sorting of packaging waste will allow better planning of implementation costs by the PROs and 
municipalities. The requirements can be established in the respective regulations for packaging waste, 
introduced as a separate guidance document or included into the plans submitted by PROs with the 
permit application.   

The minimum technical requirements will allow the implementation of unified limited number of 
preliminary defined separate collection alternatives by the local authorities in Estonia. Such technical 
requirements for example could include: 

 Minimum density of container sites presented as maximum number of residents per container 
site. This parameter shall be determined based on recyclable waste quantities planned to be 
collected and installed collection container volumes. As a general rule, the distance from the 
container site to entrance of building/premise shall not exceed 100 m. When planning the 
system the assumed collection frequency shall not exceed twice per week for paper and 
cardboard and waste plastics. Lower collection frequencies apply for glass packaging (usually 
once or twice per month). The practice shows that one container sites shall serve roughly 300-
400 residents. Lower density can be accepted only in areas with very high multistore buildings 
(8 – 10 floors or more). 

 Collected fractions. In principle a three-container system shall be preferred, assuming one 
container for paper and carboard, second container for plastics and metals, and third 
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container for mixed glass packaging22. Decision must be taken whether to collect beverage 
cardboard together with plastics (most common solution) or with paper and cardboard. A 
two-container system where glass packaging is collected separately and all other packaging 
materials are discarded into a common container has been recently applied by some PROs. It 
shall be noted that allowing two different systems to function in different areas will make 
communication at national level difficult. In order to equalize the conditions for implementing 
two systems the minimum container volume requirement shall be used (see below). 

 Minimum container volume per container site. If 1.1 m3 containers are used, the minimum 
volume shall be 3.3 m3. In this case, even if PROs are collecting two fractions, they have to 
install three 1.1 m3 containers – one for glass and two for mixed packaging. 

 Minimum and maximum collection frequency. The minimum collection frequency shall not be 
less than once per week for paper and cardboard and plastics and once per month for glass.  
Once per two weeks collection frequency could apply in some rural areas. The maximum 
collection frequency shall not exceed 2 or 3 times per week.23  

 Container branding. Clear rules for the marking of separate collection containers is 
appropriate to be established. These requirements shall specify the minimum information to 
be included (e.g. collected material, waste not allowed to be discarded in container, PRO, 
municipality, contact phone, etc.), minimum size of letters. Standard branding requirements 
could be agreed for all PROs. 

 Allowed container types and container materials. Such requirements are usually agreed in the 
contract between municipality and PRO. Additional consultations with PROs are advisable in 
order to unify the collection systems used. 

The expected benefits from such requirements include: i) more reliable planning of separate collection 
and sorting; ii) reliable estimates of implementation costs that will support financial planning at local 
authorities, services providers and PROs; iii) implementation of unified standard KPIs for all local 
authorities; iv) incorporation of requirements into templates for service contracts and contracts 
between local authorities and PROs and v) implementation of common and coordinated 
communication and awareness campaign. The requirements shall be consulted and agreed with all 
involved stakeholders – state authorities; municipalities, PROs, service providers. The minimum 
requirements can be presented in a form of a guideline, established through voluntary agreement 
between PROs and association of municipalities or formally introduced as legal requirement. The 
minimum technical requirements will explain the possible technical alternatives to implement 
separate collection, requirements and KPIs for separate collection and sorting efficiency. 

Applying such minimum technical requirements will i) ensure levelled plain; ii) support the planning 
of local authorities and the establishment of the necessary and appropriate separate collection and 
sorting infrastructure in a short term; iii) will provide comparable conditions to the various suppliers 
of services and eliminate big discrepancies in payments by PROs in different local authorities; iv) will 
establish the basis for better measurement and comparing the results achieved by the different local 
authorities and service providers, v) will allow the implementation of communication and public 
awareness measures coordinated at national level; and in the end, vi) will guarantee the delivery of 
better quality services to residents in the different parts of Estonia. 

                                                           
22 The separate collection of glass by colour most likely not justified. It will depend on the quality requirements 
and prices for glass cullets defined by glass treatment installations or recycling plants 
23 Daily collection shall not be allowed in principle because such system suppose often overflow of waste from 
containers. If daily collection is required (e.g. in central part of Tallin) used of larger volume containers or 
installing additional containers should be considered. 
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5.4.10 Contractual arrangements between local authorities, PROs and service providers 

Reviewing templates of delegation contracts for providing separate waste collection and sorting 
services and contracts between local authorities and PRO could also be an appropriate solution. Based 
on the agreed concept for separate collection and sorting revisions in the delegation contract between 
the respective municipality and service providers and between municipality and PROs will be 
proposed, consulted and agreed. The activity could also include reviewing and formulation of KPIs 
applied for separate collection and sorting, e.g: container volume installed per resident served; 
volume collected per resident served; collection and recycling rates achieved per different materials; 
cost per tonne collected and sorted; revenues per tonne of sorted materials; quality of collected 
materials presented as ratio between recycled and collected waste. As part of this activity analysis of 
advantages and disadvantages of implementing different contractual models for organizing separate 
collection and sorting of municipal waste will be developed.  

The recommendation to review the contract templates seeks to achieve clear definition of 
responsibilities between local authorities, service providers and PROs in implementing separate 
collection and sorting of municipal waste, achieving “best value for money” through standard and 
unified procedures and measurable performance indicators, securing financing of initial investments 
and implementation costs, achieve larger involvement of PROs in the planning and implementing the 
separate collection and sorting systems, provide better mechanisms for addressing real 
implementation costs and eliminate or reduce to the minimum the cross-material subsidies between 
different recyclable materials. 

Considering the possible organizational alternatives, it shall be taken into account that the majority of 
Estonian municipalities are too small to organize independently efficient separate waste collection of 
recyclable waste on their territory. There is option, used on most of the EU Countries and beyond, to 
form the Inter-municipal co-operations structures for waste management, which have not been 
supported by a majority of municipalities. Even where such co-operations structures exist, their 
activity is mostly limited to compilations of the waste plans, common waste regulations and organising 
tenders for waste collection – but not particularly dealing with source separations and recycling level 
issues.  Additionally, several PROs should have contracts with each municipality and each PRO could 
use a different service provider. 

The possible organization of services by municipalities, instead of PROs based on a shared 
responsibility model and possible division of national territory between PROs were already considered 
in previous sections. Additionally, the possible common procurement of services by several 
municipalities and other forms of intermunicipal cooperation could provide opportunities for 
optimising the separate waste collection services. Organisation of services at county level could also 
be a possible solution. 

5.4.11 Data availability and data consistency 

As specified above, significant inconsistencies in data about municipal waste exist at local and national 
level, showing huge variations in generation rate per capita between municipalities24. The data about 
municipal waste and packaging waste calculated based on data at local level are supposed to be 
considerably overestimated and exceed quantities reported to Eurostat at national level. 

  

                                                           
24 Generation in different municipalities of EWL Groups 15 and 20 varies between 76 - 3,430 kg/capita/year 
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Figure 20: Generation rate per capita according to Environmental Agency data at municipal level 

 

Particular attention shall be given that quantities of generated/collected similar/other waste exceed 
significantly the quantities of household waste that is not the case in other EU countries. It is very 
confusing that waste reported from other sources in rural areas exceeds the share of other waste in 
Tallin and other urban areas where commercial, industrial and institutional activities are supposed to 
be much more developed. The possible reasons are: 

• reporting of non-municipal waste as municipal waste 
• double counting 
• reporting of household waste as other/similar waste 

The estimated packaging waste quantities based on waste data at both municipal level and national 
level exceed significantly the statistical estimates (>300,000 tonnes in 2019). Such large variations 
create uncertainty about whether national composition survey data are representative and correctly 
applied (e.g. for mixed municipal waste from other sources). 

The differences in data provided by two pilot municipalities –  Saaremaa and Tallin and Environmental 
Agency – show that local authorities do not have clear view about quantities of MW generated, 
collected and recycled on their territory. Despite that municipalities do not have specific reporting 
obligations at present, lack of reliable information at municipal level imposes difficulties in proper and 
efficient planning of waste management services by local authorities. 

Establishment of appropriate documentation and reporting requirements and procedures will provide 
the necessary information for planning, will improve the reliability of data and will allow analysis of 
results achieved and taking corrective measures when necessary and at earlier possible time. The 
present documentation and reporting system involving PROs and service providers does not provide 
confident information to local and state authorities what is collected, how is collected, what, where 
and whether at all is recycled. 

Documentary evidence for achievement of recycling and recovery targets, the scope of reported 
information and applied verification procedures should be reviewed. A clear list of documentary 
evidences must be defined based on primary accounting documents, like invoices and 
delivery/weighbridge notes at all stages: separate collection, sorting, recycling. 

The establishment of requirement for the PRO to be the owner of collected and sorted material could 
improve the transparency and traceability of the material and financial flows. 
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Use of digital and artificial intelligence solutions shall be promoted in the long term. For example, 
possible integration of reporting requirements and technical requirements towards separate 
collection (e.g. online GPS data about collection vehicles, weighbridge data, etc.) could improve the 
data availability and support the verification. 

Another important element to review is the annual reports of PROs that do not provide complete and 
reliable information at present. Possible measures include: 

• The list of obligatory information to be provided with PRO annual report must be extended 
beyond the current audit scheme provisions in the Packaging Act. 

• Introduction of requirement the annual report of the PRO to be audited by independent 
auditor prior submission to the Ministry. Such audit requirements shall include: (i) Financial 
audit, and (ii) Additional auditors’ opinion based on international auditing standard for agreed 
upon procedures. 

• Auditors’ report shall confirm not only the achievement of recycling and recovery targets but 
whether the separate collection and sorting is organized in line with legal requirements and 
permit conditions (e.g. compliance with minimum requirements towards separate waste 
collection). 

• Audit also covers the providers of collection and sorting services and recycling plants. 

5.4.12 Fee modulation  

At present, all three licensed PROs in Estonia apply the same fee structure when distinguishing 
between consumer packaging and group/transport packaging. The size of fees defined for the 
different packaging materials do not take full account of the actual separate collection and sorting 
costs, and costs and revenues from the sales of recyclable materials. 

When considering licensing fees of PROs, it shall be taken into account that the EPR requirements 
established through the revised Waste Framework Directive go beyond financial responsibilities and 
end of life management of products. EU Member States are empowered to take appropriate measures 
to encourage the design of products and components of products in order to reduce their 
environmental impact and the generation of waste in the course of the production and subsequent 
use of products. Such measures may encourage, inter alia, the development, production and 
marketing of products and components of products that are suitable for multiple use, that contain 
recycled materials, that are technically durable and easily reparable and that are, after having become 
waste, suitable for preparing for re-use and recycling in order to facilitate proper implementation of 
the waste hierarchy. The measures shall take into account the impact of products throughout their 
life cycle, the waste hierarchy and, where appropriate, the potential for multiple recycling. 

The minimum requirements for EPR schemes also consider the financial contributions paid by the 
producer of the product in the case of collective fulfilment of extended producer responsibility 
obligations, to be modulated, where possible, for individual products or groups of similar products, 
notably by taking into account their durability, reparability, re-usability and recyclability and the 
presence of hazardous substances. 

The establishment of such modulated fees shall be considered in future revisions of packaging and 
packaging waste legislation. The implementation shall be based on revisions of permit requirements 
for the PROs, and included in the operating and financial plans submitted as part of licensing process. 
The competent authorities shall also approve the standard licensing contracts signed between PROs 
and obliged companies. 
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In order to facilitate the implementation of modulated fees, a different structure and size of packaging 
excise tax defined shall also be considered. The size of new excise taxes shall take into account the 
packaging reusability, recyclability and recycled content.   

The modulated fees should be considered as source of revenue for the payment of Estonia’s 
contribution to the EU budget for non-recycled plastic packaging. This can be achieved in two ways: 

 Establishment of two component excise tax for plastic packaging. The first part of excise tax is 
paid directly to the state budget (or Environmental Investment Center) and obliged companies 
are exempted from the payment of the second component of excise tax in case that 
implement their obligations individually or through PRO. 

 Establishment of requirement PROs and companies implementing their obligations 
individually to pay financial contribution/fee to state budget/EIC for non-recycled plastic 
packaging.  

The decision about preferred alternative shall be taken in consultations with representatives of 
obliged companies.  
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6 Other waste streams 

6.1 Plastics 

Plastics form a fundamental part of the municipal waste stream. They are a major component of 
packaging materials, and also comprise key elements of other waste streams including WEEE and 
other non-packaging materials. As such, measures and policies directed at plastics have the potential 
to have a significant effect on waste quantities, waste composition and reusability and recyclability of 
municipal waste. Furthermore, plastic is a material type that has received considerable attention given 
the links to plastic pollution issues, and marine pollution in particular. As such, there are a number of 
evolving and developing policies specifically targeting plastics, including the EU’s single use plastics 
directive (see below) and efforts to control the international trade in recycled plastics in the form of 
recent amendments to the Basel Convention. 

6.1.1 Municipal plastic waste arisings 

Available data suggests that plastics form approximately 15% of the municipal waste stream, but the 
estimate does not include plastic contamination in other separately collected recycling streams and 
plastic in WEEE and bulky waste. As illustrated in Table 28, data on total quantities of plastic varies by 
information source. The table below summarises the quantities of plastic materials associated with 
different waste streams reported by key data sources on waste arisings in Estonia. 

Table 28: Summary of quantities of plastics reported by different sources 

Source ‘Waste Reports 
Summary’, 

Environment 
Agency (2019) 

Query of portal 
using ‘all 

municipalities’ 
(2019) 

Municipal 
recycling 

performance 
calculation 

(2019) 

Based on 
packaging 
report to 

Eurostat (2019 
forecast)3 

Plastics packaging (15 01 
02) 

31,382 31,298 - 7,425 

Non-packaging plastics 
(20 01 39) 

1,682 1,493 - 261 

Plastics in mixed 
packaging (15 01 06)1 

11,979 12,505 - - 

     
Plastic collected for 
recycling 

45,043 45,296 17,595 7,686 

Plastic in mixed municipal 
waste1 

62,769 64,478 - - 

Plastics total 107,812 109,774 75,5902 59,933 
Total MSW 679,379 739,808 489,771  
Total proportion of 
plastics in MSW 

15.9% 14.8% 15.4%  

Note 1: Based on composition analysis data (see Table 29). 
Note 2: Reported separately (i.e. not calculated using composition data). 
Note 3: See Table 10 and Table 15. 
 

Table 29 summarises the plastic composition of mixed municipal waste and mixed packaging 
materials. It illustrates the slightly higher levels of plastic in Tallinn waste compared to the national 
average and indicates that plastic film has the highest prevalence in mixed municipal waste and mixed 
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packaging materials. Plastic films are also a key a contaminant in other separately collected recyclable 
waste streams. For example, it comprises approximately 3% of paper and card collections. 

Table 29: Summary of plastic composition analysis data for municipal waste  

Plastic type Mixed MSW Mixed Packaging 

 
Tallinn National National 

PET bottles 1.8% 1.7% 4.7% 
HDPE packaging 1.2% 1.2% 3.3% 
PP packaging 3.3% 3.0% 8.6% 
PS packaging 0.8% 0.7% 2.0% 
Other hard plastic packaging 0.6% 0.5% 1.5% 
Plastic film packaging 8.8% 8.6% 12.5% 
Other plastics (including black bags) 2.2% 2.1% 0.6% 
Total 18.7% 17.8% 33.2% 

Source: National waste composition study, 2020. 

6.1.2 Policy context 

Estonia is in the process of transposing the EU’s ‘Single use plastic’ Directive into national law. The 
draft Act is undergoing a public hearing (as of July 2021) and is expected to be adopted in Q3/Q4 of 
2021. The draft Act takes all main definitions and targets of the Directive, while some important issues 
are still subject for discussion. 

Main discussions are connected to Article 4 of the Directive (Reduction of the one-way plastic 
packages, used for ready-made food). The draft Act includes the requirement that, from 2026, only 
reusable packages shall be used (i.e., one-way packages are banned), which is beyond the Directive’s 
approach, where target is set as ‘ambitious reduction of consumption’. There are several innovative 
solutions on the market, such as reusable boxes. The draft Act assumes that with these market 
innovations will enable a country-wide collection system, such as a deposit-refund system, to be 
established. The operational and costs analyse of such system is not available. 

Another challenging topic in the Directive is Article 8, which concerns widening of the EPR principle to 
new product groups, but also in a different format from the approach used so far on other product 
categories. For new product groups, there is no obligation for separate collection or collection and 
recycling targets. However, they must cover the costs for public sector institutions, if such products 
are collected via public waste bins or collected from the public land and properties. Such an 
applications requires detailed regulations, but the draft Act does delegate it to Government, (i.e. the 
draft Act does not cover those issues in detail). 

6.1.3 Plastics recycling capacity 

Available data indicates that there are approximately 8,000 tonnes of plastics recycling capacity in 
Estonia (see Table 30). Approximately 13,000 tonnes of plastic are exported from the Estonia for 
recycling. A much greater quantity, over 20,000 tonnes of plastic packaging, is used for energy 
recovery. This illustrates that there is some mechanical recycling capacity in Estonia and that this could 
theoretically be increased given the availability of plastic waste in Estonia. However, the economic 
feasibility of diverting more waste plastic to recycling is dependent on two key issues. 
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Table 30: Summary of plastics packaging waste generated, recycled and exported 

Data point Tonnes  
(2019) 

Waste generation 55,393 
Recycling in Estonia 7,709 
Recycling in other EU members states 11,674 
Recycling outside the EU 1,518 
Recycling total  20,901 
Energy recovery 24,391 

Source: ‘Table 1 Generation and recycling or packaging waste as established by Commission Directive 2005/270/EC as last 
amended by Commission Implementing Decision 2019/665’ 

Firstly, there needs to be demand for recycled plastic content as a feedstock for new products. The 
targets-based approach as embodied in the Packaging Waste Directive and the Circular Economy 
Package drives supply of recycled plastic waste but it does not necessarily serve to create effective 
demand for the collected material. Other policy instruments can be used to create demand for 
recycled plastic (see below). 

Secondly, recycling of plastic waste competes with other potential treatment and disposal routes for 
plastic wastes. These other routes may often be lower in cost. In Estonia, the availability of large scale 
from energy from waste capacity is a key competing factor. A significant quantity of waste plastic is 
processed by the facility in Tallinn. 

There is also a major project being prepared by state-owned Enefit AS, which owns and operates large 
oil-shale oil production facilities in Ida-Virumaa. Enefit AS is planning to add plastics to the input 
material (i.e to oil-shale) in pyrolysis oil production. Such oil is so far used as maritime fuel in shipping, 
which does not correspond to the definition of recycling. The company is claiming though, that they 
are looking for partner, who could take the oil for production of the chemicals including new plastics. 
The project also pre-requisites that new End-of-Waste regulation will be issued for such plastic waste, 
to allow treatment of plastics, as raw material, outside of the requirements set for ‘thermal treatment 
of waste’ (i.e also ‘waste incineration’). A similar solution is already in place for old tyres. 

There are hurdles to implement this project, but it has the potential to create a technical recycling 
capacity of more than 100,000 t/y. Note, however, that the current Government foresees ceasing the 
use of the oil-shale for 2040. At this stage it is not possible to assess the costs of treatment and 
whether such a chemical recycling could endanger traditional ‘mechanical recycling’ solutions. 

It is also important to consider the potential to add value to collected plastic waste through sorting 
and pre-treatment. This has the potential to increase the value of waste plastic collected by municipal-
level collection schemes, even if the waste is then exported for recycling. As shown in  
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Figure 21, sorting and bulking of different plastic polymer types has the potential to increase the value 
of plastic waste by two to three-fold. Investing in plastic materials recovery (PRF) infrastructure can 
help drive supply of high-quality plastic waste for recycling. Section 5 discusses the costs associated 
with developing this type of infrastructure. 
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Figure 21: Illustration of changes in plastics waste value (2012-2015 values) 

 

Source: Resource Futures based on Analysis of WRAP Materials Pricing Report from 2012 – 2015 and Deloitte (2015), 
Increased EU Plastics Recycling Targets: Environmental, Economic and Social Impact Assessment, http://bit.ly/2hS43R0  

6.1.4 Discussion 

Plastic packaging collection systems  

The potential to improve plastics waste reduction and recycling is intrinsically linked with the 
performance of the packaging waste collection system. A detailed analysis of the potential to improve 
the packaging waste system is presented in Section 5. It indicates that increasing the extent of door-
to-door collection of packaging waste would increase collection rates and allow recycling rates to 
improve for all packaging materials, including plastics. This increase in plastic packaging collection 
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efforts would need to be accompanied by an increase in appropriate plastics sorting capacity, ideally 
at regional level. It is recommended that this activity be supported by a detailed assessment of the 
feasibility of developing regional plastics sorting and recycling infrastructure (e.g. as part of regional 
materials recovery facilities (MRFs) or recycling facilities) to add value to plastic wastes while at the 
same time making the most of economies of scale offered by intermunicipal cooperation. The 
assessment should consider the need to engage additional stakeholders, such as recycling 
companies may need to be supported and/or encouraged to invest in developing infrastructure. 

Clearly, the performance of the packaging waste collection system is a key element of efforts to 
improve plastics waste recycling. However, there are also a number of wider issues and actions that 
have the potential to reduce plastics waste and increase the beneficial recovery of all types of waste 
plastics. The section below identifies and discusses a number other of related issues and themes that 
relate to plastics waste reduction and recycling efforts. 

Communications and behaviour change  

Efforts to increase plastics recycling will require proactive and sustained public engagement to 
encourage behaviour change among waste generators. For collection systems to be effective, waste 
generators need to be separating the correct materials so that different plastic items and types can 
be collected and sorted for recycling effectively. This will require intense and on-going communication 
activities. Furthermore, it will need to be supported by wider action to establish clear and commonly 
adopted labelling systems for packaging plastics (and potentially other plastic items) to ensure that 
waste generators know what can be recycled and what cannot. It is therefore recommended that 
plastics form a key focus of nationally coordinated communication activities on waste reduction and 
recycling, and that this effort is managed in close coordination with the PROs (who have 
responsibility for delivering communication activities for packaging materials). 

Single use plastics directive 

The single use plastics directive is expected to be adopted later in 2021. This is likely to have a 
significant effect in terms of changing the composition of plastics in the municipal waste stream. In 
particular, single use items, including food service items, are likely to be much reduced. It is also likely 
to result in other changes such as changes in recyclability of different components of the waste (e.g. 
if the reduction in single use plastics results in a shift by consumers towards bulkier items made of 
different materials), a reduction a change in the calorific value of the waste stream (e.g. potentially 
making it less suitable as a feedstock for energy from waste), and change in the density of waste. All 
these factors are likely to mean that collection and treatment systems will need to adapt. It is assumed 
that a programme of monitoring will be established to track the implementation and effect of the 
draft Act and, in particular, the single use plastics focused requirements. It is also recommended that 
a programme of regular waste composition analysis studies at the national and intermunicipal levels 
so that systems can be adapted based on a well evidenced understanding of the nature of municipal 
waste as it changes over time. Consideration should be given to extending the scope of previous 
composition analysis studies to include civic amenity and bulky waste and also more detailed 
analysis of specific streams such as plastics and textiles. 

Difficult to recycle plastics 

Current collection and recycling efforts focus on the main polymers for which there are established 
technologies for treating and markets for recycled outputs (e.g. PET, PP and PE). In order to continue 
to improve the recycling of plastics, it will become increasingly important to recycle the more difficult 



  

81 
 

to recycle plastics and items. This is likely to require effort and investment to demonstrate appropriate 
technologies and create markets for the recycled outputs. 

Flexible packaging and films represent the largest group of difficult to recycle plastics. Films from post-
industrial, transportation and pre-consumers sources are widely recycled due to their relatively 
uncontaminated and homogeneous nature. However, flexible packaging and films from post-
consumer sources are typically mixed with other materials and are often contaminated with non-
recyclable materials. These factors make them costly and difficult to separate and recycle, 
necessitating more advanced sorting and washing, prior to conventional mechanical recycling. Some 
multi-layer materials that include plastics layers have very limited options for recycling. Where these 
materials are recycled, they are often used as a feedstock for low value products in the construction 
sector. While this represents one potential outlet for these materials, consideration needs to be given 
to the overall lifecycle benefits of ‘downcycling’ materials into products for which there are limited 
end of life recycling options. 

Plastic flexibles and films are receiving increased attention from both government and private sector 
organisations across Europe25. It will be important that a strategy for tackling flexible packaging and 
films forms a key part of Estonia’s future planning for municipal waste management. The strategy will 
need to take account of changes in product and material design as well as innovation in collection 
systems and treatment technologies. 

One key group of technologies that has received a lot of attention for their potential to treatment 
difficult to recycle plastics, particular post-consumer flexible plastics, are chemical recycling 
technologies. As highlighted above, a pyrolysis process for treating these types of wastes in Estonia is 
currently under development. 

Overall, it will be important that PROs and waste management companies are positively incentivised 
to engage in initiatives focused on difficult to recycle plastics. They are fundamental stakeholders in 
the plastics value chain, and their investment in the necessary infrastructure will be critical to its 
success. It is recommended that a working group, or other forum, is established with the private 
sector and PROs to provide a platform for discussing these issues and identifying and implementing 
long term solutions to managing difficult to recycle plastics. Key stakeholders will include the waste  
management companies, plastic recyclers, plastics producers and converters, packaging 
manufacturers, retailers and PROs. 

Extended Producer Responsibility 

EPR is well-established in Estonia, both in the form of PRO-administered collection schemes and an 
effective Deposit Return Scheme. EPR is discussed at length in Section 5, but there are several other 
aspects of EPR that are currently nascent in the European context. 

The first is using the potential of EPR to drive ‘design for recycling’. The theoretical basis for EPR is that 
producers of products will be incentivised to design and market products that are easier to recycle 
(e.g. There have been some successful voluntary efforts to promote design for recycling technologies 
(e.g. the European Bottle Recycling Platform) but, it is generally accepted, that the current structure 
of EPR systems typically drives the collection of greater quantities of plastic items rather than the 
design and production of (although it is important to note that there have been some movements on 
this issue with a number of major brands taking measures to make their products more recyclable as 

                                                           
25 https://ceflex.eu/flexible-packaging-in-europe/ 
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part of self-led efforts or efforts coordinated through schemes such as the Ellen MacArthur 
Foundation-led Plastics Pact26). 

One mechanism that has the potential to drive greater ‘design for recycling’ efforts amongst producers 
is the use of ‘eco modulation’ as part of an EPR scheme. This is a system by which producers are 
charged different fees depending upon the recyclability of the products they produce. For example, 
one relatively simple approach would be to charged double the fee for difficult to recycle items, such 
as flexibles or multi-layer packaging items. Clearly, this type of approach requires careful design to 
ensure that the fees are agreed and defined transparently and are fairly applied. It will also be 
important that the fee structure is regularly reviewed to take account of innovation in product and 
material design so that producers are properly incentivised and to ensure that innovation in product 
design is not prohibited (e.g. because a novel material is not recognised by the scheme and thus gets 
unfairly applied an higher fee). 

It is recommended that the use of eco-modulation is considered as part of any EPR reform. This will 
need to be led by the state but done in close discussion with key stakeholders, including producers, 
PROs, waste management companies and municipalities. 

Bio-based plastics and biodegradable plastics 

Plastics made from biogenic sources, such as starch, currently hold a very small market share. 
However, there application is increasing. There are two types of biobased plastic. So-called, ‘drop in’ 
bioplastics which are, for all intents and purposes the same as fossil fuel-based plastics. PET is the 
most common type of drop in bioplastic. These plastics can be recycled in the same way as any other 
convention fossil fuel-based plastic. There are also novel bioplastics which are different in nature to 
conventional plastics. One example is Poly Lactic Acid (PLA), a plastic that is similar in application to 
PP, PE and PS. One potentially attractive attribute of PLA is that it is biodegradable. However, it is 
important to note that not all bio-based plastics are biodegradable. Biodegradability is a separate 
classification. Some bioplastics are biodegradable and some are not. There are two key issues 
associated with biodegradability of plastics. 

Firstly, the conditions under which biodegradable plastics degrade vary and are, at present, poorly 
defined in terms of commonly adopted standards. Generally, biodegradable plastics require specific 
conditions to degrade into benign products. These conditions are typically present at industrial 
composting facilities. Typically, the most common biodegradable plastics will not degrade in windrow 
or home composting conditions and, as such, represent a potential contaminant that can have a 
detrimental effect on outputs, particularly if the compost produced is intended for commercial sale. 
Due to its well-established industrial composting capacity, Estonia is actually well-placed to handle a 
significant increase in biodegradable plastic content in the municipal waste stream, provided that 
waste generators are able to direct these materials to the correct collection stream. 

Secondly, biodegradable plastics can be very problematic in conventional mechanical recycling and 
will detrimentally affect the quality of the recycled plastic. For example, PLA has very similar 
characteristics to PET, and so can easily contaminate plastic waste streams intended for mechanical 
recycling. 

It will be important for future waste and circular economy policy in Estonia to take account of 
developments in the bioplastics and biodegradability if these materials become more prevalent in 
the municipal waste stream (e.g., in response to bans on single use plastics). It is recommended that 

                                                           
26 https://www.ellenmacarthurfoundation.org/our-work/activities/new-plastics-economy/plastics-pact 
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consideration is given to the adoption of clear standards on these materials, once standards at the 
EU level are clearer, and that their presence in the municipal waste stream is carefully monitored. 

6.2 Construction and Demolition Waste 

Over 3 million tonnes of construction and demolition waste (EWC Group 17) was generated in Estonia 
in 2019, of which 255,785 comprised metals. Concrete, bricks, tiles, etc (EWC subgroup 17 10 01) was 
reported as 458 247 tonnes with timber, glass (17 1702) 76 098 tonnes, bituminous materials (asphalt 
etc. - 17 03) 285 673 tonnes, and soils and stones (17 05) 2 075 033 tonnes. The mixed C&D waste 
with code ‘17 09 04’ was reported as 158 718 tonnes. Overall however, only a very small fraction of 
construction and demolition (C&D) type wastes derive from households and are collected as part of 
municipal waste.  There is no data available on the proportion of C&D waste that forms part of regular 
municipal door-to-door collected waste, but it is assumed to be a relatively small quantity. The 
dominant fraction of municipal C&D waste is delivered by householders to civic amenity (CA) sites. 

Table 31 summarises the types of materials received at civic amenity sites in Tallinn and illustrates 
that C&D wastes, in the form of soils and rubble, form a substantial component of CA site waste 
(approximately 10% of total quantity received, 10kg per inhabitant or 30kg per CA site visitor). Clearly, 
it is unknown whether this accounts for all or some of the total quantity of C&D waste generated from 
municipal sources. It is feasible that large quantities of this material is dumped or reused, for example 
to resurface tracks, particularly in rural areas. 

Table 31: Waste received at civic amenity sites in Tallinn 

Waste type Amount, t 

Plastic packaging 23.9 

Wood packaging 2.02 

Commingled packaging 17.554 

Glass packaging 32.11 

Tyres 754.2 

Concrete 3292.22 

Bricks 693.06 

Tiles and ceramics 94.72 

Mixtures of concrete, bricks, plate or ceramic products 261.25 

Wood 1480.44 

Glass 74.68 

Bitumen-like mixtures 139,.8 

Stones and soil 240.00 

Construction and demolition mixed waste 2898.63 

Paper and cardboard 339.67 

Glass 247.79 

Wood 54 

Plastics 90.47 

Metals 240.822 

Biodegradable waste 3923.73 

Residual waste 6.  

Bulky waste 954.21 
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Hazardous and difficult materials also form a key part of C&D waste from households. These items 
include asbestos, chemicals and paint. A focused assessment of this waste stream, including 
composition analysis, could identify the scale of the problematic materials and also identify 
opportunities for increasing levels of recovery, For example:  

 Encouraging greater segregation of waste wood for treatment via energy from waste;  
 Development of a paint reuse scheme which could be operated via civic amenity sites27;  
 Communications campaigns to encourage improved management of hazardous materials 

generated as part of household-derived C&D waste);  
 Promoting greater recovery and reuse of bulky wastes such as furniture. While this is not 

strictly C&D waste, data suggests that levels of bulky waste reuse and recovery are relatively 
low and could be increased. An initiative which addresses C&D waste could be expanded to 
include bulky waste given the similar issues associated with their generation and management 
(e.g., they are both generated intermittently by households and can be costly to manage). 

It is recommended that a detailed assessment of C&D issues is conducted and that, if appropriate, a 
programme to address this unique municipal waste stream is developed. 

At the time of writing, there are no detailed requirements for construction and demolition (C&D) 
waste under the Waste Act. There is a recovery target, but no recycling and reuse targets. To improve 
the management of the C&D waste stream, setting of the reuse and recycling targets should be 
considered.  

6.3 Textiles 

Municipal-level data indicates that between 1,000 and 2,000 tonnes of textiles waste is collected 
separately for recycling, although it is important to note that Estonia’s recycling performance report 
indicates that only 11 tonnes is recycled. Composition data indicates that a further 19,000 of textiles 
waste is present in the mixed municipal waste stream. This suggests that there is significant scope for 
increasing the recovery of textiles materials from residual waste. 

Textiles reuse and recycling is a well-established sector in Estonia and Europe, with established 
markets and routes for moving materials and value. Nearly all separately collected textile/clothes in 
Estonia waste goes for sorting. The items that are assessed as good quality are sent for re-use, in 
Estonia or elsewhere. Substantial quantities of post-consumer textiles are also imported from 
elsewhere in Europe for sorting. The textiles that are identified for reuse are not classified as ‘waste’. 

This suggests that there are two key opportunities associated with textiles: 

1. Increasing the diversion of textiles from the mixed municipal waste stream towards reuse 
and existing waste collection schemes. Further investigation is needed, but it could be that 
lack of awareness amongst waste generators means that large quantities of textiles that are 
suitable for reuse or recycling are disposed of. A high-profile awareness campaign could help 
raise awareness of the potential and divert materials. Given the relatively high value of 
reusable clothing textiles, this could have significant financial benefit. There is growing 
awareness of the impacts of disposable fashion, in terms of both resource and carbon 
emissions impacts, so it should be possible to engage a wide range of stakeholders, including 
the fashion industry in an initiative to promote textiles reuse and recovery in Estonia. It is 

                                                           
27 For example: https://communityrepaint.org.uk/  
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recommended that an initiative is developed to increase the diversion of textiles from the 
mixed residual scheme. 
 
Driving up recovery of non-clothing textiles such as carpets and mattresses. Without more 
detailed composition data it is not possible to say identify exactly how much of the mixed 
residual waste stream these items comprise. However, it is likely that items such as carpets 
and mattresses account for a substantial quantity. They are problematic to dispose of at 
energy from waste or landfill facilities, but it is feasible to recycle these items and to recover 
some value from them28. Mattresses are also being considered for future EPR schemes in 
some countries such as the UK. It is recommended that the management of non-clothing 
textiles is assessed in greater detail and consideration is given to implementing measures to 
encourage their recycling (e.g. an innovation fund to support development of systems and 
technologies for recovering value from these items). 

6.4 Waste Electrical and Electronic Equipment (WEEE) 

Procedures for collection, return to producer and recovery of WEEE is controlled under regulations 
passed under subsections 26 (3) and 8 of the Waste Act.  Three PROs are operating on the WEEE 
market in Estonia.  EES-Ringlus (75 – 80% market share) and Eesti Elektroonikaromu (20 – 25% market 
share) deal with all WEEE categories. The third PRO, Ekogaisma, is specialized in management of lamps 
and currently represents more than 90% of producers (or 90% of lamps put on the market). 
Cooperation with local authorities is required by law and a minimum number of collection points are 
required around the country, approximately 75 collection points. Shops selling electrical and 
electronic equipment are obliged to accept WEEE with purchases of new products and bigger shops 
have to provide the option to return small WEEE items which are less than 25cm on each side.  Some 
of the common challenges mentioned by the PROs include high transportation costs particularly in 
areas with low volume, challenges to coverage in rural areas, and the lack of cooperation between 
local governments which means a much larger number of required collection points.   

The key measures to improve the WEEE management should focus on improving separate collection 
from households and ensure safe dismantling and treatment.  

The allocation of responsibility for collection of WEEE from households is different in the different 
European countries. Regarding physical responsibility, the WEEE Directive does not explicitly identify 
who should be responsible for setting up the necessary infrastructure. It puts the onus on distributors 
to accept WEEE from consumers on a one-to-one basis when selling new products, although Member 
State can deviate from this requirement if they can show that an alternative procedure is just as 
convenient for consumers.29 

The present collection system is based on limited number of centralized public amenity sites in 
combination with collection points established at the premises of large retail shops and the 
implementation of one-to-one take back obligation by the retailers to take back a used product upon 
purchase of a new product of the same type. Such collection system requires quite significant efforts 
from WEEE generators to bring their waste to designated point that in some cases is situated several 
kilometres away and even in the neighbouring settlement.  

                                                           
28 Examples include http://www.matt-uk.co.uk/ and http://www.tfrgroup.co.uk/ 
29 DG ENV. Study Contract N° 07010401/2006/449269/MAR/G4, Ökopol GmbH Institute for Environmental 
Strategies, Germany, The International Institute for Industrial Environmental Economics, Lund University 
Sweden, Risk & Policy Analysts, United Kingdom 
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Collection upon request of large household appliances (in combination with bulky waste collection) or 
periodic door-to-door collection campaigns could improve the collection rates achieved, especially in 
rural areas.  The collection of some WEEE small appliances could also be combined with the separate 
collection of household hazardous waste. Such WEEE collection from households can be organized by 
municipalities or directly by the PROs. Similar to the packaging waste, minimum collection 
requirements should be agreed between PROs and local authorities.  

Establishment of clear mechanism for the division of responsibilities between several system 
operators will also be required. Such division can be based on: 

 Setting up a “clearing house” or an equivalent structure; 
 Cost sharing between PROs proportional to their market share for the respective WEEE 

category. In this case the additional collection services will be organized by municipalities and 
PROs will have responsibility to reimburse partly or fully the costs related to WEEE.  

The geographical distribution between PROs does not seem to be an appropriate option or the division 
of responsibility. 

The dialog between all stakeholders including industry, state authorities, municipalities and waste 
management companies will be crucial for the successful implementation of legal requirements. The 
progress will only be possible if all stakeholders work together for the achievement of common 
objectives.   

The role of the scrap dealers in the collection of WEEE shall be clarified. Particular attention shall be 
given on the avoidance of unauthorized dismantling of WEEE containing hazardous substances. 

6.5 Batteries and accumulators 

Analysis of available data indicates that there is scope to increase the collection and recycling rate of 
spent batteries (e.g. 26 tonnes of batteries are recycled versus an estimated 114 tonnes generated). 
This would not have a significant effect on overall recycling performance compared to other waste 
streams considered as part of the analysis, so it has not been assessed in detail.  

The general recommendation is for increasing the number of collection points for portable batteries 
and include all points of sale, like shops and supermarkets.  

Considering that the lead-acid car batteries are the largest stream collected, an additional focus should 
be to guarantee proper collection and safe treatment. Collection of free of acid batteries shall not be 
allowed.   
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7 Institutional Arrangements 

7.1 Summary  

 While the National Waste Act clearly places responsibility for all municipal waste activities 
with local government, there is no official assignment of reuse and recycling targets to the 
local level. 
Recommendation: Establish preparing for re-use and recycling targets for household and 
similar waste at municipal level. Allow several neighbouring municipalities to achieve jointly 
the preparing for reuse and recycling targets based on the intermunicipal cooperation 
agreement. 

 The present legal requirements limit the possibilities of municipalities to organize waste 
management services on their territory. The municipalities still have waste management 
costs related to the establishment of public amenity sites, collection of street waste, and 
organizing collection of specific waste streams that are presently not covered by service 
charges. 
Recommendation: Allow municipalities to establish local waste fees and taxes and organize 
in-house the provision of waste management services. The municipalities should have the 
right whether to keep the present model where waste management fees are charged directly 
by service provider to household and legal entities, or to establish municipal waste fee/tax 
and channel all payments to service providers through municipal budget. Such provision was 
existing in Estonian legislation till 2015 and is supposed to provide greater flexibility of 
municipalities how to organize waste management services in their territories; increase the 
opportunities for inter-municipal cooperation; and provide conditions for more fair allocation 
of costs between different waste streams and activities. A combination of fixed municipal 
charge covering services organized by local authorities and service fee charged by the 
operators is also a possible alternative. The optimal charging model shall be decided based on 
consultations with local authorities and taking into account the recommendations provided in 
Section 8. 

 Recent administrative reforms have consolidated and reduced the number of municipalities 
in Estonia, but this has not yet had a significant impact on greater coordination of waste 
management activities between localities.  The majority of municipalities in Estonia are of 
small size with 46 local authorities having less than 10,000 residents and 16 of them with less 
than 5,000 residents. Organizing waste management services independently in each 
municipality for such small number of residents imposes serious limitations on the available 
technical solutions and type of used equipment and creates serious issues with efficient 
utilization collection vehicles and installations capacities. While technical solutions for 
collection of residual waste and for composting of green waste exists to deal with small waste 
quantities, the sorting and treatment of residual waste, separate waste collection of 
recyclable waste fractions and household hazardous waste cannot be organized efficiently at 
local level. 
Recommendation: Establish organizational models and support intermunicipal cooperation 
in development of common regional recovery and disposal facilities and for provision of 
waste management services. 

7.2 Background 

Estonia is considered to have well established waste management institutional structures at national 
level. The Ministry of Environment is the central institution responsible for the policy and regulatory 
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framework for waste management. The functions of MoE at national level are supported through 
several executive bodies. The Environmental Board30 has a wide range of decision-making authority, 
including permitting, environmental charges and supervision of all areas of environmental protection.  
The Board is also responsible for providing opinions on several municipal draft documents (including 
local waste regulations, local waste management plans and tender documents), participating in the 
Environmental Impact Evaluation processes etc. The Environmental Agency’s waste unit gathers, 
processes and analyses data on waste generated and handled across waste types, capacities as well 
as areas of activity and fields of production.   

The Environmental Investment Center (EIC) uses revenue from environmental taxes to fund 
investment projects, including those for waste management. The EIC also manages Operational 
Programmes under the EU Cohesion Policy which have supported investments in waste management 
and, in the 2014-20 programming period, in resource efficiency.  Based on different regulations and 
programs, the EIC can provide grants or loans to a range of actors (municipalities, NGOs, private 
entities) for a variety of activities relating to waste, the circular economy, water management, etc. 

Municipalities are generally responsible for the handling of municipal waste. Their responsibility is to 
organise tender for collection and treatment of waste, to compile waste plans and local waste rules, 
and to establish and keep register of the waste generators (properties with  living rooms). Their right 
and obligations have been disputed, but were clarified in 2015 though the delivery of the State Court 
ruling, based on Waste- and other laws, which contained among other points the following 
specifications regarding municipal responsibility in MSW: 

1) Municipal waste management is one of the key-obligations of the Municipalities. 
2) Municipal waste belongs to municipalities. 
3) Municipalities have the right to determine into which facilities should the waste collection 

company to deliver the waste. If doing so, they have to organize two-level tender: a) for 
treatment facility and b) for collection. 

4) Municipalities may prefer in such treatment sites selection tenders the facilities into which 
public resources have been allocated. 

Throughout the baseline assessment report several challenges to the efficient organization of 
municipal waste management has been highlighted. Some of the issues include: a) lack of 
accountability for achieving recycling targets; b) limited local integration of parallel and differing waste 
collection and EPR systems accompanied by low public awareness; c) limited data and reporting as a 
means to understand material flow and transparent management of waste through both the waste 
collection and EPR systems; and d) legislative limitations for the application of several widely used 
approaches in the EU such as i) the right to organize waste collection and transportation through the 
preferred local method such as in-house, a municipally owned company, or through the private sector, 
or ii) the ability for local governments to set and collect payments for waste management services 
(further limiting tools and incentives for local collaboration). 

The different alternatives considered below are formulated in context of identified challenges and 
refer to the functions and institutional responsibilities of local authorities. 

7.3 Responsibilities for achievement of recycling and recovery targets 

While the National Waste Act clearly places responsibility for all municipal waste activities with local 
government, there is no official assignment of reuse and recycling targets to the local level. There is a 

                                                           
30 As from 1 January 2021, the Environmental Board was merged with the former Environmental Inspectorate 
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disconnect between national ambitions and local execution. Source separation is generally poorly 
executed, and waste management companies often opt for the least cost treatment options of 
incineration and landfilling without enough local supervision. 

Assigning the responsibility for achieving re-use and recycling targets of household and similar waste 
to a specific addressee at the national level could improve accountability.  Having targets defined only 
at the national level, while waste operations are assigned as an explicit local government function 
poses a risk for the achievement of long-term targets. While local governments sometimes include 
recycling targets in local waste management plans, they lack control over the achievement with 
current operational arrangements, and their role regarding the achievement of targets needs to be 
clarified. The designation of responsibility should be aligned with the authority to implement, the 
ability to report data and financial incentives to achieve higher recycling rates. 

The following alternatives can be considered: 

1. No specific recycling targets for household and similar waste applied at local level (present) 
Even without obligatory recycling targets imposed at local government level, most 
municipalities are focused on increasing recycling and specific provisions are included in the 
respective local waste management plans. Some municipalities through the service contracts, 
established mandatory for the waste management operators to recycle minimum percentage 
of collected municipal waste (e.g., 50% in Saaremaa municipality, even if not currently 
controlled and monitored). 

2. Establishment of recycling targets at local level through municipal waste management plans 
The municipalities could be made legally responsible for the achievement of recycling and 
recovery targets for household and similar waste. The requirement could be implemented 
through the provisions of local waste management plans and the procedures for their 
approval. The opinions of the Environmental Board on draft waste management plans 
proposed by municipalities shall consider whether measures envisaged in the respective plan 
are create confidence in the achievement of recycling and recovery targets.  

3. Establishment of obligatory recycling targets at local level in combination with additional 
enforcement mechanism 
The obligatory recycling and recovery targets at local level as defined in previous point could 
be supported through additional enforcement or fiscal measures. Such measures could 
include for example differentiated tax on waste landfilled or incinerated depending on 
whether targets are achieved or not. A trade scheme allowing overachievement of targets in 
one municipality to be assigned to another not performing municipality could also be 
considered.  

4. Establishment of obligatory recycling and recovery targets at county level 
Such targets shall count the average recycling levels achieved by all municipalities in the 
county. Applying recycling targets at county level will depend on selected implementation 
modalities for organization of waste management services and intermunicipal cooperation.    

The implementation of recycling and recovery targets at local level will also require the establishment 
of corresponding documentation and reporting obligations for local authorities. 

7.4 Organizing municipal waste services 

Historically, municipalities in Estonia had the option to organize municipal waste management 
services through their own public service providers. Waste management in Tallinn for example is still 
functioning across two different systems - the city is divided into 13 areas and in 9 areas the service 
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provider is currently Tallinn Waste Center, which is owned by Tallinn Municipality, while 4 areas have 
been awarded based on tenders.  When contracts with Tallinn Waste Center expire, the areas will also 
be tendered, in which municipal owned companies may be able to compete. 

The 2014 Amendments in the Waste Act have prohibited collection of municipal fees and taxes which 
limits flexibility of local authorities to implement the waste management system. Additionally, 
municipalities are required to tender out waste management services and do not have the option for 
in-house service provision. However, municipalities still have waste management costs related to the 
establishment of public amenity sites, collection of street waste, and organizing collection of specific 
waste streams. 

In addition to the present system for organizing waste management services, the following alternative 
arrangements could be considered: 

1. Providing local authorities with rights to establish local fees and taxes 
The municipalities will have the right whether to keep the present model where waste 
management fees are charged directly by service provider to household and legal entities, or 
to establish municipal waste fee/tax and channel all payments to service providers through 
municipal budget. Such provision was existing in Estonian legislation till 2015 and is supposed 
to provide greater flexibility of municipalities how to organize waste management services in 
their territories, will increase the opportunities for inter-municipal cooperation and not at the 
last place will provide conditions for more fair allocation of costs between different waste 
streams and activities. 

2. Establishment of obligatory payment of local fees and taxes for waste management services 
Under this alternative, the direct charging from service providers will be ceased and all 
municipalities must establish and collect local waste management fees and taxes.  
Decision to establish obligatory local fee or tax will be a substantial change in the way how 
municipal waste management services are organized and financed. Such charging mechanism 
will provide more powers to local authorities, but at the same time will require allocation of 
significant additional administrative resources to organize the revenue collection, contract 
and supervise the services and the related payments to (private) waste management 
operators. Limited experience and administrative capacities in the majority of small 
municipalities could be an obstacle for implementing such a charging mechanism. 

3. In-house organization of services 
As of recently, the contracting of waste management services through public tender is 
obligatory. Municipalities should have the right to designate the provision of waste 
management services directly to a special purpose public communal company. The 
implementation of such provision could face strong objections by private sector service 
providers with the main arguments that (i) it’s against free competition on market; (ii) public 
sector has limited experience and capacity to provide services; and (iii) the service tariffs will 
increase (due to lack of competition and lower efficiency of public authorities). Nevertheless, 
it shall be noted that such possibilities exist in many EU countries and in-house delivery of 
services is not against the EU public procurement law. 

The charging mechanisms for waste management services are further considered in the following 
section. 
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7.5 Intermunicipal cooperation 

Estonia's population (of around 1.3 million people) is concentrated in two main agglomerations 
(Tallinn and Tartu), and the average density is far below the EU average. Recent administrative reforms 
have consolidated and reduced the number of municipalities in Estonia, but this has not yet had a 
significant impact on greater coordination of waste management activities between localities.   

Local authorities have been consolidated to 79 local government units in Estonia with 15 cities and 64 
rural municipalities.31 Estonia has a one-tier local government system where all local governments 
units have equal legal status, make decisions independently, and are responsible for the same tasks 
and service provision. Local authorities may also form different cooperation units, including for 
municipal waste management, to solve the common tasks in a more centralized, efficient and 
competent way. Despite the relatively small size of the country, the various regions of Estonia differ 
from one another in terms of geography, economy, history and culture. The territory of Estonia is 
divided into 15 counties, which are state administrative units (not local governments) without 
separately elected representative bodies or any other significant independent competence. 

The majority of municipalities in Estonia are of small size, with 46 local authorities having less than 
10,000 residents and 16 of them with less than 5,000 residents. Organizing waste management 
services independently in each municipality for such small number of residents imposes serious 
limitations on the available technical solutions and type of used equipment and creates serious issues 
with efficient utilization collection vehicles and installations capacities. While technical solutions for 
collection of residual waste and for composting of green waste exists to deal with small waste 
quantities, the sorting and treatment of residual waste, separate waste collection of recyclable waste 
fractions and household hazardous waste cannot be organized efficiently at local level.  

The willingness to form intermunicipal waste management coordination units (I.e. geographical areas 
for waste management that span across mulitple adminstrative boundaries) has remained low 
although such an option has been under discussion for at least 20 years. The 2017 administrative 
reform which reduced the number of municipalities has not yet helped to increase coordination and 
efficiency in delivering waste collection services, but it is an important first step as lack of resources 
for municipalities was historically a key problem. Most waste treatment and disposal installations 
demonstrate significant economies of scale with rising plant capacity. Achieving an economically 
efficient scale of facility operations depends on the supply of a minimum quantity of waste which, in 
most cases, is beyond the scope of a single municipality. Cooperation between several municipalities 
can therefore be beneficial for all participating municipalities. 

Intermunicipal cooperation can have other beneficial policy outcomes, including shared experience, 
compliance with legal requirements, improved facilities operation, improved access to financing, 
streamlined monitoring, awareness raising campaigns, etc. 

Intermunicipal cooperation is legally permissible but limited in practice. Cooperation is possible in the 
common provision of services, issuing of joint tenders, waste management plans and regulations and 
for the establishment and operation of common treatment and disposal infrastructure. There are 
however only limited examples in practice and these tend to not reach long term maturity. For 
example, Harju County Waste Centre initially had 11 – 12 members; however, some merged and 
several have withdrawn from the arrangement, with only 4 active members today.  Such 
collaborations are often incentivized and mandated in other EU countries as a pre-condition to access 
EU funds.  Another hurdle to cooperation may be that the collection of fees through an inter-municipal 
                                                           
31 https://www.rahandusministeerium.ee/en/local-governments-and-administrative-territorial-reform 
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structure is not legally allowed (making such structures reliant on transfers from municipalities for 
their revenue streams). Previous attempts to ensure larger scale, collaborative investments from the 
‘Environmental program’, through the Estonian Environmental Charges based grants, were heavily 
criticized.  These required that at least 3 municipalities submit joint applications.  While the imperative 
for greater cooperation may be clear at the national level, current incentives and regulations which, 
for example, does not specify minimum required capacity for treatment facilities and volumes for 
waste operations, are not resulting in changes towards a more efficient, coordinated system. 

The objectives, scope and forms of intermunicipal cooperation can vary considerably. In practice, 
intermunicipal cooperation will be successful only if it brings benefits to all participating authorities 
and if they are recognized by all participating authorities. The main forms of intermunicipal 
cooperation are:  

Common procurement of services 

The simplest form of intermunicipal cooperation is the common procurement of services.  

For example, the common tendering and contracting of waste collection services allows several local 
authorities to be included in one service contract, resulting in a larger number of residents being 
served than under a single local authority contract, and consequently results in higher-value contracts. 
The outcome is the higher level of interest shown by private sector companies in participating in 
tenders for contracting of services, promoting competition in the sector, and supporting the 
achievement of better contract prices that result in benefits to local residents as reflected in the tariff. 

The common procurement of services can be based on agreement between participating local 
authorities or through delegation of powers from municipalities to county administration for 
organizing the tender procedures. 

Cooperation agreement with a lead local authority municipality 

This form of intermunicipal cooperation is commonly used when municipalities of different size and 
capacity share common treatment and disposal infrastructure and, to a lesser extent, for the provision 
of collection services. 

The lead local authority in this case takes responsibility for establishing treatment and disposal 
facilities which are shared by smaller local authorities according to a cooperation agreement. This 
form of cooperation is used for large investment projects that have high upfront resource costs 
typically beyond the management, financial and administrative capacities of small local authorities, 
whereas larger authorities usually have specialized units for preparing investment and procurement 
projects and greater financial capacity. 

Such cooperation is also used when a large city or local authority does not have a suitable site for 
locating a landfill or treatment plant on its own territory but when a smaller neighboring authority 
does have such a site on which a suitably sized facility could be located. A cooperation agreement 
under these circumstances can be mutually beneficial to all participating municipalities. 

Inter-municipal association  

An intermunicipal association (IMA) is an advanced form of cooperation between several local 
authorities based on agreement.  

There are two forms of intermunicipal association: 
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 IMA as a consultative and supervisory body. In this case, local authorities establish IMA as 
coordinating authority. The functions of IMA are focused on the development and 
coordination of implementation of regional waste management plans, assistance in preparing 
common investment projects, approval of common tariffs for use of regional waste treatment 
and disposal facilities and other similar activities.  The contracting of services, ownership over 
capital assets, development and implementation of investment projects remains the 
responsibility of local authorities. The IMA must operate on non-for-profit basis and does not 
acquire property. The purpose of IMA is to support member municipalities in performing their 
responsibilities, achieving agreement on common treatment and disposal infrastructure and 
tariffs for using such infrastructure. The establishment of IMA could be a pre-condition for 
providing state grant financing for local authorities. 

 IMA with delegated responsibilities. In this case the IMA has much broader functions as local 
authorities transfer partially or entirely their responsibilities. The IMA in this case could be 
responsible for organizing and contracting waste management services, and in some cases 
implementation of investment projects of common interest, including financing and 
ownership of treatment and disposal infrastructure. 

Intermunicipal communal company 

Setting up an inter-municipal company to implement and operate common treatment plant or 
regional landfill is another form of regional cooperation. Such a communal company could also be 
involved in the provision of waste collection services. The implementation of intermunicipal 
cooperation also suppose the possibility two or several neighbouring municipalities to have the right 
to develop common (regional) waste management plan. 

In addition to the above alternatives for intermunicipal cooperation, the allocation of responsibility 
for organizing waste management services to county administrations instead of or in addition to local 
authorities could be considered. Such alternative will lead to significant consolidation of services and 
extention of service zones but is very difficult to be implemented in practice and will require 
substantial changes in the national legislation. 
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8 Financial Arrangements 

8.1 Summary 

 Waste management fees are established by regulation of the local government and should be 
sufficient to cover the waste management costs, however there is no common methodologies 
how fees are determined. The common practice is fee to be defined per container volume and 
charged by the service providers. 
Recommendation: consider implementation of alternative charging models based on 
quantity related tariffs 

 The fees for separately collected fractions are considerably lower than these for collection of 
mixed/residual waste. These lower fees indicate an internal cross-subsidization by operators 
since there would not be full cost recovery on the separately collected waste. In addition, the 
service fees for separately collected fractions do not provide incentive for the service 
providers to achieve higher collection and recycling rates.  
Recommendation: Allow municipalities to establish local waste fees and taxes and provide 
payments to service providers based on actual costs for the respective service and taking 
into account the results achieved (considered in the previous section).  
Recommendation: Review the requirements for procurement of waste management 
services, provide standard tendering, contracting and reporting templates, establish set of 
common KPIs and provide appropriate guidance to local authorities,  

8.2 Background  

The major source of financing of municipal waste services are the user fees charged by the respective 
service providers. The households pay their service fee directly to the service company. In some 
limited cases, based on an option in the Waste Act which was revoked in 2015, households pay directly 
to the municipalities. Municipalities have to cover all other related costs such as operation of the 
public amenity sites, public awareness campaigns, and also service of public containers for clothes, 
paper and other materials, from their general budget.  

During a short period from 2016 – 2018 direct financial budgetary support was available to 
municipalities at 2.5 Euros per inhabitant to cover costs related to municipal waste management.  The 
support was initially linked to some general conditions such as a valid solid waste management plan, 
establishment of a local waste management regulation and implementation of a tender-based 
collection system. In 2019 this support scheme for municipalities was revoked and replaced with 
amendments around the division of income tax from the state budget to municipal budgets, resulting 
in municipalities receiving the same budgets but without any conditionality and earmarking.   

The waste fee structure (from household fees to gate and landfill fees) needs to support recycling 
ambitions.  While it would be expected that there would be increased separation of waste as final 
disposal costs increase, the recycling rate has been relatively unchanged over recent years.  Increased 
gate fees for landfills and incineration over recent years do not seem to be positively affecting 
recycling and source separation.  Issues around free-riding households seem to manifest in observed 
actions such as illegal dumping, burning, and depositing of residual waste in PRO containers. Whether 
this relates to households purchasing incorrectly sized containers, fee avoidance or inadequate 
collection frequencies has to be investigated. 
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8.3 Municipal waste fees and taxes  

Section 66 of the Waste Act (focused on organized waste transport) includes provisions that waste 
transport fees should be established by regulation of the local government and should be sufficient to 
cover waste transfer and management costs. However, there is no specific methodology for 
calculation of waste fees, and local governments tend to set only broad percentages in their 
procurement documents, such as that biowaste management cannot cost more than 20% of mixed 
municipal waste management. The price for service is set by offer in the tender and fixed in the 
contract. It cannot be changed without agreement of the municipality and the prices often use cross-
subsidy between different waste streams to motivate source-separation. The tariffs are subject to a 
20% VAT. Following legal changes in 2015, fees were charged directly by the respective service 
provider, although this was the main practice before also for households and legal entities in the 
service zone.  The non-payment of waste service fees by households is not considered an issue. 

The fees per container charged by the service providers vary significantly across the country. For 
example, in Tallinn, the fee per lifting of a 600 litre container is 5.40 EUR/lifting (4.50 EUR excluding 
VAT).  In Harku Municipality, the fee for the same container size is 10 EUR/lifting, while in Saaremaa 
Municipality it is between 17-29 Euros depending on the location.  

The fees for separately collected waste fractions included in the municipal waste management system 
are considerably lower than fees for residual waste to incentivize source separation. In Tallinn, the 
fees for collection of biowaste represent approximately 50% of fees for residual waste. In Saaremaa, 
the fees for separate collection of materials is set as a fraction of the mixed waste fees. Their 
wastepaper fee is 20% of mixed waste fees, the biowaste is 30% and packaging waste is 25%.  These 
lower fees indicate an internal cross-subsidization by operators since there would not be full cost 
recovery on the separately collected waste. Households are also typically billed for a single amount 
for waste management, and not a split rate between mixed waste and source separated waste. Even 
though significantly lower tariffs for separately collected fractions are supposed to provide an 
incentive for households to sort waste at source, this is not actually the case due to the single amount 
of bills. 

Tallinn City Waste Centre is one of the few examples where waste holders pay their service fees to the 
Municipal entity. The entity then pays to collections company and treatment companies, which are 
contracted by tenders. The average split of cost in those fees is approximately 40% for collection and 
transport, 40 % treatment and 20% for awareness raising, databases, invoicing clients, etc.    

While the tender system prescribed in the Waste Act aims to ensure market competition and thus 
competitive pricing, it seems that authorities do not currently have the full picture of costs and 
revenue breakdowns of waste management services.  A more comprehensive picture of user tariffs, 
licensing fees, tipping fees, littering penalties, subsidies, etc. could help in understanding whether the 
holistic municipal waste management system in a locality is in fact operating on a full cost recovery 
basis as is intended in the Waste Act.   

As specified above, the lower fees for separately collected fractions do not address the actual costs 
for service. From one side they are supposed to provide incentive for separation at source, but at the 
other side the service providers do not have an incentive to increase separate collection rates as these 
result in reduced revenues. From this perspective, the establishment of municipal fee or tax will 
provide possibility the payments from municipality to service providers to take into account the actual 
costs for the delivery of specific service/activity. In combination with appropriate performance 
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indicators and result oriented payment schemes, the new scheme for organization and financing can 
provide powerful tool to municipalities to increase separation at source and recycling. 

Alternative charging models based on combination of flat municipal charge/tax covering services 
organized by municipalities and variable quantity/volume related fee charged by service providers 
could be considered. 

The decision about the optimal charging model shall be decided following consultations with local 
authorities and also taking into account the opinion of service providers.  

If the present charging model remains, the applied procedures for tendering and contracting the waste 
management services must be reviewed and adopted to new intermunicipal cooperation modalities, 
providing mechanisms to guarantee achievement of preparing for reuse and recycling targets at local 
level; establishing standard set of KPIs applied by different local authorities, addressing actual costs of 
the different service components and providing linkages between costs and revenues. 

8.4 Type and structure of service fees 

The present fee structure based on payments per container lifted is volume-based tariff and can be 
considered as a kind of pay-as-you throw (PAYT) scheme. As discussed above, it provides incentive to 
both households and legal entities to separate waste at source. However, it has some disadvantages 
in that it does not address the actual costs for different collected fractions, nor does it allow for cross-
subsidies. The present charging mechanism also does not provide revenues to finance activities 
organized by municipalities, like for example the collection of household hazardous waste. 

The type of appropriate charging schemes will depend on the how municipal waste management 
services are organized, and in particular whether municipal fees or taxes are established or direct 
billing by service providers is used. 

If present practice for direct invoicing of tariffs continues, the municipalities should be provided with 
possibility to ask payments from service providers per quantity of waste collected, container lifted, or 
resident served. Such additional revenue for the municipality could be used to finance activities under 
municipal responsibility like household hazardous waste collection and operation of public amenity 
sites. The additional fee due by service provider to municipality would be calculated in the service 
tariffs. 

Alternative charging schemes could be considered in the long term. Considering that in our view these 
future charging schemes should also be based on PAYT principle, quantity-based tariffs could be 
appropriate for the purpose. 

Unlike traditional charging schemes, quantity-based schemes are integral to the design and operation 
of the collection system. Choices between collection systems, container types, rate structures and 
billing systems are inter-related. The collection system and container types selected largely dictate 
the type of charge structure and billing system that can be used. Conversely, deciding to stay with an 
established charging and billing system will constrain the type of collection and container systems that 
can be used. 

Weight-based waste collection and charging schemes entail the waste set out by users being weighed 
directly on the collection vehicle. The measure used for charging purposes is the weight of the waste, 
the bin being weighed before and after emptying. Bins are fitted with electronic identification devices 
for logging household data relating to each waste bin uplift. The weight and household data are 
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processed automatically, and the household is invoiced accordingly. Unlike volume-based schemes, 
weight-based schemes record a change in waste quantity automatically and immediately.  

Weight-based schemes offer a direct waste reduction incentive. Each kilogram of waste avoided 
results in financial savings at the point of collection. This does not apply to volume-based schemes, 
where action from the municipality is needed in response to a request from the user; for example, to 
replace a large bin with a smaller one or to change the frequency of collection. But both schemes 
typically offer free collection of separated recyclable materials at the point of use, this being an 
incentive for users to divert more waste from residual to recyclable collection. 

Weight-based schemes have a higher level of technical, operational and administrative complexity 
than volume-based schemes. They are more expensive to implement and operate. More labour is 
typically needed to manage and monitor the billing schemes (although the more complex volume-
based charging schemes demand a high level of administrative input). Apart from the high costs, and 
possibly as a response to them, a negative effect of direct charging to the householder is that many 
householders see an opportunity to avoid paying for their waste management and illegally dispose of 
their waste rather than pay for its collection and treatment. 

Quantity-based charging schemes have an effect on the annual revenue stream needed to ensure the 
financial viability of the waste management services. To guard against revenue instability, hybrid 
charging arrangements could also be considered. 

Quantity-based charging schemes are an example of the multi-objective dilemma: how to satisfy the 
dual objectives of (i) revenue stability and predictability and (ii) waste minimisation and waste 
separation. Due to the cost structure of typical municipal waste management services, a stable and 
predictable revenue stream cannot be achieved if the charging mechanism relates to a declining 
charge base (waste quantity). This is because the costs of waste management, and especially waste 
collection, are largely fixed. Fixed costs are incurred irrespective of the quantity of waste contained in 
the containers being emptied. 

Typically, more than two thirds of total waste system costs are fixed, and the less technically advanced 
the waste system the higher the share of fixed costs in the total. This means that although a reduction 
in waste quantity results in a proportionately far smaller reduction in total waste costs, in a purely 
quantity-based charging scheme it will lead to an equivalent reduction in the charge (and hence in the 
amount of revenue collected). For example, if fixed costs are taken to be 70 percent and variable costs 
30 percent of total costs, then a reduction of 20 percent in the residual waste presented for collection 
will result in a 6 percent reduction in total costs. The weight-based charge paid by the user will 
however fall by 20 percent. Net revenue falls by 14 percent. 

It is for this reason that hybrid charging schemes have evolved which combine a large, fixed fee 
component with a relatively small variable component. A simple example for a volume-based hybrid 
scheme is of a local authority which supplies households with a fixed number of waste collection bags 
per year. The costs of the standard waste collection service (including bags) are covered by a fixed 
annual waste fee (fixed charge). Users can purchase additional bags separately from the municipality 
(variable charge). In economic terms, the price payable for an extra bag should reflect the marginal 
(variable) cost of collection plus the bag cost. Hybrid schemes can be significantly more complicated 
than this, involving complex charging and payment systems that can be confusing to users and 
expensive to implement and administer. 

Some examples of charging structures are: 
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• Per lift charge (including weight allowance), plus per kg charge for excess weight above 
allowance 

• Service charge, plus charge per lift per bin 
• Service charge, plus charge per lift per bin, plus per kg excess charge 
• Service charge plus per kg weight charge 
• Service charge plus weight band charge 
• Service charge, plus charge per lift per bin, plus per kg excess charge 
• Service charge (including weight allowance), plus per kg charge for excess weight above 

allowance 
• Charge per lift per bin (present system) 
• Per lift charge (including weight allowance), plus per kg charge for excess weight above 

allowance 

Experience shows that quantity-based pay-as-you-throw systems lead to a fall in the amount of waste 
set out for collection and a rise in the amount of recyclable material that is separately collected. At 
the same time, potential drawbacks of the schemes include: 

• Higher operational and administrative costs and complexity 
• Revenue instability  
• Heightened levels of monitoring and enforcement of standards 
• Increased incidence of illegal dumping 
• Greater diligence by collectors (excessive compaction, fraud, recyclable material 

specifications, appropriate use of containers, contamination of recyclables) 
• Pay-as-you-throw models cannot readily be adapted to other council services, such as 

collections from street litter bins. 

9 Organizational Arrangements  

9.1 Summary 

 The existing threshold of maximum 30,000 residents for contracting waste management 
services is an unnecessary restriction that limits possibilities for economies of scale in 
organization of services. 
Recommendation: Removing present barriers for contracting across municipalities without 
population restrictions and incentivizing development of public waste treatment 
infrastructure. 

 Municipalities have the right to determine the treatment facility for waste management 
companies to deliver the collected waste to, but often this is not carried out in practice or 
monitored. The majority of Estonian municipalities are of small size, and limited private 
interest exists for establishment of advanced treatment facilities in rural areas. Providing 
common treatment and disposal infrastructure serving several neighbouring municipalities 
could be technically and economically justified. 
Recommendation: Enforce the requirements local authorities to define the final treatment 
facility for waste collected from their territories. Support larger involvement of 
municipalities in the establishment of common treatment and disposal infrastructure 
through appropriate project financing schemes. 

 The established minimum waste collection frequencies of every 4 weeks in densely populated 
areas and every 12 weeks in low-density areas are very low compared to international 
practices. 
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Recommendation: Revising the minimum collection frequencies could improve efficiency 
and convenience of the service to citizens. The accepted collection frequency threshold for 
mixed waste should be at least once per two weeks, regardless of other biowaste 
management initiatives in place. 

9.2 Contracting of waste management services  

In addition to the institutional and financial arrangements outlined in the previous sections, several 
organizational arrangements require particular attention. 

The requirements for local government contracting of organized waste transport is set out in detail in 
§ 67 of the Waste Act.  This includes provision for administrative territories of cooperating local 
governments to form a single transport area, taking account of the number of residents in the area. 
The service area shall be determined by the local government council on the basis of the estimated 
waste quantities, the specific character of the built-up area and the road and street network and as a 
general rule should not exceed more than 30,000 residents.  As examples, Saaremaa municipality is 
divided into 3 service areas and 2 operators are providing services, while Lääne-Harju municipality is 
divided to 5 different service areas. Some of these divisions stem from the historic boundaries of 
administrations. 

The baseline assessment shows that contracting constraints and lack of incentives prevent 
cooperation for greater efficiency in municipal waste management.  While intermunicipal cooperation 
is allowed and is being practiced in some cases, the contracting restrictions are compounded by a lack 
of incentives and guidance to pursue this approach. Removing present barriers for contracting across 
municipalities without population restrictions and incentivizing development of public waste 
treatment infrastructure could support economies of scale. 

9.3 Centralized treatment and disposal facilities versus free market operations 

Municipalities have the right to determine the treatment facility for waste management companies 
to deliver the collected waste to but often this is not carried out in practice or monitored. The local 
government is the main responsible level of government for the actual delivery of waste management 
services to residents. In an important ruling in 2015, the Administrative Chamber of the Supreme Court 
reinforced this by confirming that a local government is responsible for organization of the whole 
municipal waste management, including the recovery or disposal of waste through waste transport 
activities. The Supreme Court stated that this is one of the ‘key-obligations' of the municipalities and 
that municipal waste belongs to municipalities, hence they have a right to prescribe where it should 
be delivered after collection. This means that even after the shipment, the details of the waste 
treatment could be decided by the local authority, not the waste carrier. When preparing a public 
procurement of waste transport, the local government must determine the destination of waste 
transport, the facility where the waste must be transported. The local government must regulate the 
legal relationship between itself and the further processor of waste in addition to the transport of 
waste, taking into account the requirements arising from the Administrative Cooperation Act and the 
Public Procurement Act. 

As per § 70 of the Waste Act, local government shall organize recovery or disposal of the waste subject 
to organized waste transport. Legally, local governments should decide where the collected waste will 
be designated for treatment; however, the practice has been to date that local government usually 
does not specify the treatment facilities and private service providers are free to decide what to do 
with the collected waste. This has been the subject of much legal debate, clarified most recently in 
the 2015 court ruling (see section 3 e). 
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Based on experience in other EU countries two alternative models could be considered: 

1. Preliminary designated recovery and disposal facilities 
According to this alternative the national territory is divided to several zones served by 
common (regional) recovery and disposal facilities. The division of territory to service zones 
and usually types of facilities in each service zone is defined through the National Waste 
Management Plan. All municipalities within the service zone are obliged to use the designated 
treatment facilities. 
 
Such approach allows for better planning of necessary treatment and disposal capacities. It’s 
commonly used in countries where significant part of such treatment capacities are 
established through public funds. Such centralized approach is reducing the operational risks 
as each facility can rely on guaranteed waste supplies from the defined service area. The 
disadvantage of this approach is the absence of competition that could result in high prices, 
oversized or inefficiently operated facilities.    
 
So far, there is limited interest in common waste treatment infrastructure across 
municipalities, despite the presence of municipally-owned facilities and permissive legislation.  
The main reason is restricted rights for municipalities to collect taxes for waste services that 
significantly reduced the revenues of local authorities and their investment and operational 
capacities. The other reasons are lack of municipal obligations to achieve recycling targets and 
limited intermunicipal cooperation in the sector. Within the present legal framework the 
implementation of centralized approach for municipal waste treatment and disposal will most 
likely not be appropriate. 
 

2. Competitive market between the treatment and disposal facilities (present system) 

The alternative approach is municipalities (or service providers) to have freedom to choose 
what waste recovery and disposal facilities to use. In this way competition between various 
facilities operating on market is guaranteed. 

The main disadvantages of this approach are: (i) the increase financial and operational risks 
as waste supplies to individual facilities are not guaranteed in long-term, and (ii) the tendency 
to choose the cheapest recovery or disposal solution, that usually do not provide the best 
environmental outcomes.  

9.4 Minimum collection frequency 

Precise waste handling rules for organizing waste management within a local government area are 
meant to be established through local regulations.  The content for such regulation is set out in § 71 
of the Waste Act.  Municipalities are expected to include organization of waste handling and storage, 
measures to prevent environmental and human harm, and minimum regular removal of municipal 
waste every 4 weeks in dense areas and every 12 weeks in low-density areas. However, this may be 
modified to every 12 weeks in densely populated areas, if composting of biowaste is ensured on site.  

The usually adopted minimum collection frequency for single family houses is once per month. For 
multi-story buildings the minimum collection frequency is once per week, but as often up to six times 
per week in Tallinn and a handful of other large cities. For businesses it is once per week. For 
comparison, in Saaremaa municipality, the collection occurs once per month in densely populated 



  

101 
 

areas. In sparsely populated areas according to legal requirements the minimum collection frequency 
could be once per 3 months, if there is confirmed separate handling of biowaste.  

Revising the minimum collection frequencies could improve efficiency and convenience of the service 
to citizens. While this could support a competitive market and provide access to small and medium 
sized companies, right sizing operations based on local conditions could also unlock the potential to 
take advantage of economies of scales when services are organized for larger areas and stimulate 
intermunicipal cooperation. The required minimum collection frequencies for residual waste of once 
per four weeks in urban areas and once per twelve weeks in rural areas, settlements, are considered 
below norms from a hygienic and sanitary perspective. The accepted collection frequency threshold 
is at least once per two weeks, regardless of other biowaste management initiatives in place. 
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10 Summary of Recommendations 
 
Key high-level recommendations from this study are summarised below. 

Data 
1. Waste reporting. Conduct a thorough review and up-date of waste data reporting systems. 

 
2. Data collection protocols. Clarify the definitions of data and data collection protocols. 

 
3. Waste composition analysis programme. Implement a regular programme of waste 

composition analysis that provides data on composition at national and intermunicipal level, 
and for different waste streams (e.g. door-to-door collection and civic amenity sites). 

Biowaste 

1. End of waste compliance. Implement a programme to transition existing and future biowaste 
treatment sites to ‘End of waste’ compliance. 
 

2. Improve biowaste capture. Implement a biowaste collection system that performs at a level 
that is comparable with the best performing systems in Europe, achieving a capture rate of 
65%. This will require investment in collection systems and infrastructure, and also 
communications and behaviour change, to maximise the capture rates achieve for this 
material. 
 

3. Increase garden waste capture. Implement a scheme to encourage householders to deliver 
their separated garden waste to civic amenity sites.  
 

4. Biowaste treatment supporter programme. Implement a biowaste treatment supporter 
programme to provide appropriate biowaste treatment capacity across Estonia and 
incentivise operators to accept and treat kitchen waste (including investing in appropriate pre-
treatment equipment). This programme will need to include both financial and technical 
support and proactive engagement with operators. 

Packaging 

1. Minimum technical requirements. Set up minimum technical requirements and KPIs for 
separate waste collection and sorting system and establishment of unified collection model 
through the country. 
 

2. Combine paper and card collection systems. Unite the systems for separate collection of 
paper and cardboard organized by municipalities with systems for separate collection of paper 
and cardboard packaging organized by PROs. 
 

3. Extend door-to-door packaging collection. Improve household packaging waste collection 
systems and provide conditions for the achievement of higher recycling rates through 
extended door-to-door collection. 
 

4. Define responsibilities. Define clear requirements for division of responsibility between 
several PROs operating on market. The following options should be considered in declining 
order:  
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a. Enforce requirements for national coverage of separate collection system and 
compliance with the minimum technical requirements by each PRO – the 
enforcement is likely to result in merging of activities and concentration of single PRO 

b. Geographical division of national territory between several PROs based on market 
share and number of residents served 

c. Establishment of clearing house or equivalent structure 
d. Establishment of shared responsibility model where municipalities become 

responsible for organizing separate collection (depending on institutional 
arrangements for municipal waste). This last alternative supposes establishment of 
municipal fee or tax and different organizational model of municipal waste 
management services (see recommendations related to municipal fees or taxes) 
 

5. Review the documentation and reporting requirements focused on: 
a. Establishing clear documentary evidences based on primary accounting documents 

for each single operation with waste (collection, sorting, recycling/recovery). 
Introduce obligatory requirements for PROs to own collected and sorted material 
(except in case of shared responsibility model with municipalities) 

b. Reviewing and extending the scope of annual reporting requirements for the PROs 
allowing traceability of physical implementation of separate collection system and 
quantities of packaging waste collected, separated and recycled/recovered by 
municipality, source (household and similar), material type and collection channel 

c. Establishing requirements for auditing annual reports of PRO and clear definition of 
audited information 
 

6. Divide cost structures. Divide the cost structures for household packaging and 
group/transport packaging for individual packaging materials in order to improve 
transparency of the EPR system and reduce cross-subsidies between different collection 
channels and materials. The different cost structures shall be taken into account in the 
financial and operational planning documents submitted by PRO for obtaining license and 
used for the justification of proposed service tariffs (licensing fees of PROs) and in the annual 
reports submitted by the PROs.  
 

7. Licensing requirements. Review the requirements for the licensing and operation of PROs. 
The revisions shall establish precise requirements on the scope and content of application for 
a license, including submission of detailed operating programme and financial projections, 
communication and public awareness programme. The PRO license duration shall be limited 
by time and period of 5 years is considered appropriate for this purpose. Longer period of the 
license increases uncertainties in the submitted programme for operations and financial 
projections. The change in the legal requirement, ownership of the PRO and licensing fees 
shall be considered as conditions requiring permit amendment. The competent authorities 
should have the right to initiate procedure for permit amendment or withdraw the permit in 
case that submitted operating programme is not implemented. Equal treatment of clients 
should be guaranteed and enforced during the entire operation of PRO. 
 
Public awareness. Increase significantly the public awareness costs to support participation 
of households in the waste separate collection systems and achievement of higher recycling 
rates for household packaging waste. The proposed indicative value of minimum public 
awareness costs to be financed by PROs altogether is 1 EUR per capita per year. The threshold 
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value for minimum public awareness costs could be formulated as percentage of annual 
revenue of PROs assuming that the cumulative effect will exceed 1.3 million EUR per year. The 
PROs must be obliged to submit a detailed communication and public awareness programmes 
as part of application for obtaining license.  
 

8. Modulated fees. Introduce modulated fees for obliged companies taking into account the 
recyclability, the achieved recycled rates of individual packaging types and recycled material 
content. The modulated fees should be considered as source of revenue for the payment of 
Estonia’s contribution to EU budget for non-recycled plastic packaging. 
 

9. Establish a stakeholder consultation platform. The proposed changes in the way how EPR 
system if established and implemented will require extensive and regular consultations 
between various stakeholders. Involvement of Associations of Estonian cities and 
municipalities and PROs in consultation process is of particular importance. The Packaging 
Commission envisaged in the Packaging Act could serve as such consultation platform. 

Other wastes 

1. Waste prevention. Develop and implement a national waste prevention plan. 
 

2. Plastics. Enhance the collection and recycling of plastic waste 
a. Assess the feasibility of developing regional plastics sorting infrastructure (e.g. as part 

of regional MRFs) to add value to plastic wastes while at the same time making the 
most of economies of scale offered by intermunicipal cooperation. 

b. Make plastics form a key focus of nationally coordinated communication activities on 
waste reduction and recycling, and that this effort is managed in close coordination 
with the PROs (who have responsibility for delivering communication activities for 
packaging materials). 

c. Establish a working group, or other forum, with the private sector and PROs to provide 
a platform for identifying and implementing long term solutions to managing difficult 
to recycle plastics. 

d. Consider the use of eco-modulation as part of any EPR reform (see above). This will 
need to be done in close discussion with key stakeholders, including producers, PROs, 
waste management companies and municipalities. 

e. Adopt clear standards on bio-based plastics and biodegradable plastics to ensure that 
these materials are managed effectively.  
 

3. Construction and demolition wastes. Conduct a detailed assessment of household C&D waste 
issues (e.g. quantities, nature, etc) and develop a programme to address this unique municipal 
waste stream is developed, if appropriate. Also, consider setting of the reuse and recycling 
targets for C&D waste. 
 

4. Textiles. Develop an action plan for increasing the diversion of textiles waste from mixed 
municipal waste stream, including: 

a. Ensuring that textiles is a key focus of any national communication and behaviour 
change campaign. 

b. Assess the management of non-clothing textiles in greater detail and consideration is 
given to implementing measures to encourage their recovery (e.g. an innovation fund 
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to support development of systems and technologies for recovering value from these 
items). 

 

Institutional and organisational arrangements 

1. Municipal targets. Place responsibility for meeting preparing for reuse and recycling targets 
for household and similar waste on municipalities. 
 

2. Municipal levies. Allow municipalities to levy fees or taxes from waste generators. The 
municipalities will have the right whether to keep the present model where waste 
management fees are charged directly by service provider to household and legal entities, or 
to establish municipal waste fee/tax and channel all payments to service providers through 
municipal budget. A combination of fixed municipal charge covering services organized by 
local authorities and service fee charged by the operators is also possible alternative. Such 
provision was existing in Estonian legislation till 2015 and is supposed to provide greater 
flexibility of municipalities how to organize waste management services in their territories, 
will increase the opportunities for inter-municipal cooperation and not at the last place will 
provide conditions for more fair allocation of costs between different waste streams and 
activities. 
 

3. Intermunicipal cooperation. Establish requirements and mechanisms to support 
intermunicipal cooperation that allow several municipalities to organize common waste 
management services and/or facilities. 
 

4. Project finance. Align project financing requirements to support inter-municipal cooperation. 
 

5. Municipality-led service delivery. Allow municipalities for “in-house” delivery of services 
through specially designated communal companies. 
 

6. Limitations. Remove limitation of maximum number of residents when contracting waste 
management services. 

Financial arrangements 

1. Municipal levies. Support municipalities in establishment of local fees or taxes for wate 
management services (see above). 
 

2. Pay as you throw tariffs. Allow and support municipalities to establish PAYT weight-based 
tariffs (in mid-term). 



 

106 
 

Appendices 

Appendix A: Datasets and information for categorization of 
municipalities  

Table 32: ‘Waste report summary’, Environment Agency, 2019 

Waste stream   Recycling? 

Mixed municipal waste:     
 

20 03 01 Garbage (mixed municipal waste) – 333 620 t Mixed municipal waste 333,620   

20 03 02 Waste from the markets – 594 t Waste from markets 594   

20 03 03 Street sweepings – 1 540 t Street sweepings 1,540   

20 03 04 Septic-tank residues – 376 t Septic tank residues 376   

20 03 07 Bulky waste – 13 953 t Bulky waste 13,953   

20 03 98 Sorted mixed MW – 2007 t Sorted mixed MW 2,007   

20 03 99 MW, not listed with other codes – 548 t MW, other 548   

        

Biowaste:       

20 01 08 Kitchen- and food waste – 23 706 t  Kitchen and food 23,706 1 

20 02 01 Bio-degr. Garden waste (incl. from 
Cemeteries’) – 23 080 t  

Garden waste 23,080 1 

        

Municipal non-packaging recyclables       

20 01 01 Paper and cardboard – 40 629 t Paper & card non-
packaging 

40,629 1 

20 01 02 Glass – 608 t Glass, non-packaging 608 1 

20 01 10 Clothes – 955 t Clothes 955 1 

20 01 11 Textiles – 889 t Textiles 889 1 

20 01 13* … 20 01 19* HazW from Households – 62 t Hazardous household 
waste 

62   

20 01 21* Hg-containing lamps  - 126 t Mercury lamps 126   

20 01 23 11* - Devices, containing Chlorofluorocarbons 
– 1250 t 

Devices with Cl-Fl 1,250 1 

20 01 25 Cooking oil and fat – 766 t Cooking oil and fat 766 1 

20 01 26* Oil and fat, not covered with 20 01 25 – 52 t Oil and fat, other 52 1 

20 01 27* Paints, glues, printing paints etc. containing 
Haz-substances – 1311 t 

Paints etc containing haz. 1,311   

20 01 29* Washing agents, containing Haz-substances – 
34 t 

Washing agents, haz. 34   

20 01 33* Un-sorted batteries – 113 t Batteries 113 1 

20 01 34 Batteries not covered with 20 01 33* - 1,4 t Batteries, other 1 1 

20 01 35* WEEE, containing Haz-subs., not covered with 
20 01 21* and 20 01 23* - 4218 t 

WEEE with haz. 4,218 1 

20 01 36 WEEE, not covered with  20 01 21*, 20 01 23* 
and 20 01 35*  - 1932 t  

WEEE, other 1,932 1 

20 01 37* Wood, containing Haz-substances – 0,06 t negligible tonnage     

20 01 38 Wood, not covered with 20 01 37* - 2998 t Wood 2,998 1 

20 01 39 Plastic waste – 1682 t Plastic, non-packaging 1,682 1 

20 01 40 Metal waste (incl. Cu, Al and alloys) -  6921 t Metal, non-packaging 6,921 1 

20 01 98* Unsorted waste medicines – 21 t Medicines 21   
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Packaging waste collection:  

      

15 01 01 Paper- and cardboard - 48 555 t Paper & card packaging 48,555 1 

15 01 02 Plastic packages – 31 382 t  Plastic packaging 31,382 1 

15 01 03 Wood packages -  56 701 t Wood packaging 56,701 1 

15 01 04 Metal packages – 10 596 t Metal packaging 10,596 1 

15 01 05 Composite packages – 131 t Composite packaging 131 1 

15 01 06 Mixed packaging waste – 36 084, Mixed packaging waste 36,084 1 

15 01 07 Glass packages – 30 979 t Glass packaging 30,979 1 

15 01 10* Packages containing or contaminated with 
Haz-subs. – 959 t 

Packaging with haz. 959   

        

TOTAL   679,379 324,228 

Recycling performance     47.7% 

 

Table 33: Query of Online Environment Agency portal for ‘all municipalities’ 

Waste Stream 
  

Recycling? 

Mixed municipal waste:   
  

20 03 01 Garbage (mixed municipal waste) – 333 620 t Mixed municipal waste                 
376,397  

 

20 03 02 Waste from the markets – 594 t Waste from markets                         
594  

 

20 03 03 Street sweepings – 1 540 t Street sweepings                      
1,540  

 

20 03 04 Septic-tank residues – 376 t Septic tank residues                         
483  

 

20 03 07 Bulky waste – 13 953 t Bulky waste                   
13,902  

 

20 03 98 Sorted mixed MW – 2007 t Sorted mixed MW                      
2,018  

 

20 03 99 MW, not listed with other codes – 548 t MW, other                         
549  

 

Biowaste:     
 

20 01 08 Kitchen- and food waste – 23 706 t  Kitchen and food                   
30,058  

1 

20 02 01 Bio-degr. Garden waste (incl. from 
Cemeteries’) – 23 080 t  

Garden waste                   
24,543  

1 

Municipal non-packaging recyclables:     
 

20 01 01 Paper and cardboard – 40 629 t Paper & card non-
packaging 

                  
44,129  

1 

20 01 02 Glass – 608 t Glass, non-packaging                         
696  

1 

20 01 10 Clothes – 955 t Clothes                         
955  

1 

20 01 11 Textiles – 889 t Textiles                      
1,046  

1 
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20 01 13* … 20 01 19* Haz.W from Households – 62 t Hazardous household 
waste 

                          
38  

 

20 01 21* Hg-containing lamps  - 126 t Mercury lamps                         
129  

 

20 01 23 11* - Devices, containing 
Chlorofluorocarbons – 1250 t 

Devices with Cl-Fl                         
140  

1 

20 01 25 Cooking oil and fat – 766 t Cooking oil and fat                         
581  

1 

20 01 26* Oil and fat, not covered with 20 01 25 – 52 t Oil and fat, other                           
50  

1 

20 01 27* Paints, glues, printing paints etc. containing 
Haz-substances – 1311 t 

Paints etc containing haz.                      
1,391  

 

20 01 29* Washing agents, containing Haz-substances 
– 34 t 

Washing agents, haz.                           
34  

 

20 01 33* Un-sorted batteries – 113 t Batteries                         
113  

1 

20 01 34 Batteries not covered with 20 01 33* - 1,4 t Batteries, other                             
1  

1 

20 01 35* WEEE, containing Haz-subs., not covered 
with 20 01 21* and 20 01 23* - 4218 t 

WEEE with haz.                      
4,309  

1 

20 01 36 WEEE, not covered with 20 01 21*, 20 01 23* 
and 20 01 35*  - 1932 t  

WEEE, other                      
2,955  

1 

20 01 37* Wood, containing Haz-substances – 0,06 t negligible tonnage                             
0  

 

20 01 38 Wood, not covered with 20 01 37* - 2998 t Wood                      
2,997  

1 

20 01 39 Plastic waste – 1682 t Plastic, non-packaging                      
1,494  

1 

20 01 40 Metal waste (incl. Cu, Al and alloys) -  6921 t Metal, non-packaging                      
5,764  

1 

20 01 98* Unsorted waste medicines – 21 t Medicines                           
21  

 

Packaging waste collection:      
 

15 01 01 Paper- and cardboard - 48 555 t Paper & card packaging                    
55,016  

1 

15 01 02 Plastic packages – 31 382 t  Plastic packaging                   
31,300  

1 

15 01 03 Wood packages -  56 701 t Wood packaging                   
56,534  

1 

15 01 04 Metal packages – 10 596 t Metal packaging                   
10,054  

1 

15 01 05 Composite packages – 131 t Composite packaging                         
131  

1 

15 01 06 Mixed packaging waste – 36 084, Mixed packaging waste                   
37,667  

1 

15 01 07 Glass packages – 30 979 t Glass packaging                   
31,121  

1 

15 01 10* Packages containing or contaminated with 
Haz-subs. – 959 t 

Packaging with haz.                      
1,057  

 

TOTAL      739,808  341,654 

Recycling performance     46.2% 
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Table 34: Recycling Performance Calculation 

WASTE STREAM Code Total 
generation 

Total 
recycling 

Other Municipal waste mixed materials (200301), 20 03 02, 20 03 07, 
15 01 06 

74,939 1,432 

Street sweepings 20 03 03 1,540   

Biowaste Total 20 01 08, 20 02 01 122,032 13,858 

Textile 20 01 10, 20 01 11, 15 01 09  (packaging from 
households 2% of total mix) 

18,818 11 

Solvents 20 01 13* 7   

Cooking oil- and fat 20 01 25 767 549 

Oil and fat, not covered with 20 01 25 20 01 26* 53   

Paints, printing paints, containing Haz-
subs. 

20 01 27* 1,311   

Washing agents, cont. Haz. subs. 20 01 29* 35   

Accumulators 20 01 34, 20 01 33* 115 26 

WEEE 20 01 21*, 20 01 23*, 20 01 35*, 20 01 36 11,001 3,062 

Wood, containing Haz. subs. 20 01 37* 0   

Mixed waste medicines 20 01 98* 21   

Acids 20 01 14* 7   

Photochemicals 20 01 17* 1   

Waste medicines 20 01 31*, 20 01 95*, 20 01 96*, 20 01 97* 0   

Pesticides 20 01 19* 21   

Bases 20 01 15* 2   

Paints, glues, resins not covered with 20 
01 27 

20 01 28 0   

Paper and cardboard 20 01 01, 15 01 01 (70%) 113,665 57,268 

Plastics 20 01 39, 15 01 02 (70%) 75,590 17,595 

Wood 20 01 38, 15 01 03 (packaging from 
households, 5% of total) 

9,638 1,346 

Metals 20 01 40, 15 01 04 (40%)  16,743 17,210 
Glass 20 01 02, 15 01 07 (100%) 43,465 38,530 

 TOTAL   489,771 150,886 

 Recycling performance     30.8% 
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Table 35: Estonian municipalities population and land area 

COUNTY 
(MAAKOND) 

MUNICIPALITY 
(VALD), TOWN 

(LINN) 

INHABITANTS, 
1.01.2021 

AREA, 
HA 

HARJU 
MAAKOND 

Anija vald  6 274 53 297 

Harku vald  15 729 15 902 

Jõelähtme vald  6 662 21 141 

Keila linn  10 072 1 122 

Kiili vald 5 936 10 038 

Kose vald  7 279 53 281 

Kuusalu vald 6 493 70 950 

Loksa linn 2 561 382 

Lääne-Harju vald  12 763 64 571 

Maardu linn  15 504 2 344 

Raasiku vald  5 161 15 895 

Rae vald  21 240 20 678 

Saku vald  10 790 17 045 

Saue vald  23 902 62 761 

Tallinn  445 423 15 937 

Viimsi vald 21 354 7 326 
    

HIIU MAAKOND Hiiumaa vald  9 514 103 244 
    

IDA-VIRU 
MAAKOND 

Alutaguse vald 4 712 145 863 

Jõhvi vald 11 236 12 391 

Kohtla-Järve linn 32 901 3 934 

Lüganuse vald 8 325 59 863 

Narva linn 55 123 6 872 

Narva-Jõesuu linn 4 560 40 466 

Sillamäe linn 12 390 1 188 

Toila vald 4 657 26 578 

 
   

JÕGEVA 
MAAKOND 

Jõgeva vald  13 330 103 966 

Mustvee vald  5 318 61 564 

Põltsamaa vald  9 571 88 956 

 
   

JÄRVA 
MAAKOND 

Järva vald 8 828 122 281 

Paide linn 10 306 44 287 

Türi vald 10 710 100 846 
 

   

LÄÄNE 
MAAKOND 

Haapsalu linn 12 999 27 182 

Lääne-Nigula vald 7 155 144 877 
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Vormsi vald 407 9 498 
 

   

LÄÄNE-VIRU 
MAAKOND 

Haljala vald  4 350 54 909 

Kadrina vald  4 832 35 392 

Rakvere vald  5 648 1 075 

Rakvere linn  14 942 29 466 

Tapa vald  10 643 47 966 

Vinni vald  6 799 101 294 

Viru-Nigula vald  5 660 31 224 

Väike-Maarja vald  5 828 68 246 

 
   

PÕLVA 
MAAKOND 

Kanepi vald 4 790 52 468 

Põlva vald 13 663 70 589 

Räpina vald 6 280 59 277 

 
   

PÄRNU 
MAAKOND 

Häädemeeste vald 4 909 49 433 

Kihnu vald 704 1 733 

Lääneranna vald 5 236 136 267 

Põhja-Pärnumaa vald 8 092 101 053 

Pärnu linn 51 334 85 794 

Saarde vald 4 492 106 480 

Tori vald 11 989 61 113 

 
   

RAPLA 
MAAKOND 

Kehtna vald  5 459 51 197 

Kohila vald  7 443 23 011 

Märjamaa vald  7 434 116 352 

Rapla vald  13 047 85 946 

 
   

SAARE 
MAAKOND 

Muhu vald  1 974 20 791 

Ruhnu vald  166 1 190 

Saaremaa vald  31 436 271 783 

 
   

TARTU 
MAAKOND 

Elva vald  14 628 73 227 

Kambja vald  12 090 27 512 

Kastre vald  5 478 49 274 

Luunja vald  5 185 13 179 

Nõo vald  4 345 16 911 

Peipsiääre vald  5 462 65 216 

Tartu linn  95 090 15 399 

Tartu vald  11 590 74 212 
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VALGA 
MAAKOND 

Otepää vald  6 494 52 021 

Tõrva vald  6 054 64 722 

Valga vald  15 441 74 966 

 
   

VILJANDI 
MAAKOND 

Mulgi vald 7 406 88 073 

Põhja-Sakala vald 7 929 115 300 

Viljandi linn 16 900 1 467 

Viljandi vald 13 681 137 164 

 
   

VÕRU 
MAAKOND 

Antsla vald 4 442 41 052 

Rõuge vald 5 291 93 322 

Setomaa vald 3 250 46 310 

Võru linn 10 775 1 401 

Võru vald 11 560 9 529 
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Appendix B: Municipal case studies 
Inputs and assumptions 
Table 36: Municipal case study scenarios  

No. Scenario Description 

0 Business as usual • No change to existing system.  
• Waste generation changes with population. Recycling 

performance assumed to be constant. 
1 Packaging enhanced + 

separate kitchen waste 
(KW) and garden waste 
(GW) collection 

• Enhanced packaging waste collection system based on 
existing bring bank system plus some kerbside. 

• Separate kitchen waste collection system optimised 
using increased provision and enhanced 
communication and behaviour change initiatives 

• Assumes capture rate of 65% for kitchen waste 
• Garden waste assumed to be collected at CA sites. 

2 Packaging enhanced + 
optimised mixed 
biowaste collection 

• As above for packaging system. 
• Enhanced collection of comingled kitchen and garden 

waste.  
• Assumes slightly lower kitchen waste capture rate than 

above, but captures garden waste which is currently 
disposed in mixed waste system. 

3 Packaging door-to-door + 
separate KW and GW 
collection 

• Enhanced packaging waste collection based on a 
dominantly door-to-door system. 

• Separate KW collection system as above. 
4 Packaging door-to-door + 

mixed biowaste 
collection 

• Enhanced packaging waste collection based on a 
dominantly door-to-door system. 

• Mixed biowaste collection 
 

Table 37: Unit costs used for cost modelling 

Material stream Estimated 
unit cost 

(EUR/tonne) 

Comment 

Mixed waste 248 Based on Saaremaa cost data 

Combined biowaste 130 Based on Saaremaa cost data 

Separate kitchen waste collection 
and treatment 

200 Estimated based on European values.  

Separate garden waste collection 
and treatment 

100 Estimated based on European values.  

Packaging - enhanced existing 
system 

138 Based on Niki’s packaging system modelling 

Packaging – door-to-door and 
bring glass 

203 Based on Niki’s packaging system modelling 

Other recycling (cardboard & 
paper, WEE and textiles) 

50 Nominal value (note Saaremaa contract 
cost 6 EUR). 
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Outputs- Tallinn 

Figure 22 summarises the anticipated recycling change associated with the four scenarios modelled 
for Tallinn. It compares the estimated recycling rate for 2019 (35.3%) with the potential recycling rate 
that could be achieved by making key service changes. 

Scenario 1 performs best. The model indicates that a recycling rate of almost 55% could be achieved 
by optimising the existing biowaste and packaging collection systems. In Tallinn, these systems are 
both operating reasonably effectively, so the focus would be on maximising participation and capture 
rates for targeted materials, using enhanced communication and engagement techniques and 
investing in improved infrastructure to maximise the proportion of materials collected and treated for 
recycling and recovery. 

Figure 22: Total recycling rate before and after service change - Tallinn 
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Figure 23: Modelling outputs for Tallinn 

 

 

Figure 24: Tallinn - estimated capital investment needs for additional biowaste collection and treatment infrastructure – 
provisional 
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Outputs - Saaremaa 
Figure 25 shows the modelling outputs for Saaremaa.  

Figure 25: Modelling outputs for Saaremaa 

 

Costs modelling results for Saaremaa are shown in Figure 26. As anticipated, the outputs for the cost 
modelling indicates that the best performing scenario, using enhanced door-to-door collection, is the 
most expensive. Maintaining a bring bank-based system keeps operational costs much lower. 
However, the estimate recycling performance is much lower (41-43% compared to 53 and 55%). 
Meanwhile, there is little difference between the performance achieved by the different biowaste 
scenarios. 

Figure 26: Cost modelling outputs for Saaremaa 
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