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2. Document Revision History

1.1 Document Overview

This document is one of the deliverables of LIFE4EPR project, stemming from the WP2. It details the
process and rationale of development of the benchmarking methodology.
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1.2 Table of Acronyms

DRS Deposit return system/scheme

ECA European Court of Auditors

ELVs End-of-life vehicles

EOL End of life

EPR Extended Producer Responsibility

EU European Union

MS Member States

PPWD Packaging and Packaging Waste Directive
PPWR Packaging and Packaging Waste Regulation
PROs Producer Responsibility Organisations
SUPs Single-use plastics

VUB Vrije Universiteit Brussel

WEEE Waste electrical & electronic equipment
WFD Waste Framework Directive
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1.3 LIFE4AEPR Project Summary

Extended Producer Responsibility (EPR) builds on the ‘polluter pays’ principle, holding producers
accountable for the entire lifecycle of their products. While EPR is mandated in EU laws including
the Waste Framework Directive (Article 8a), its implementation varies across the Member States
(MS). Currently, a comprehensive overview of EPR schemes at the national level is lacking, creating
a gap for policymakers as well as EPR stakeholders from producers and recyclers to consumers.

The project LIFE4EPR — towards harmonized Extended Producer Responsibility schemes across the
EU — is designed in response to three main knowledge gaps regarding EPR schemes in the EU: the
absence of (a) an EU-wide overview of EPR schemes at MS level, (b) knowledge on the level and
forms of harmonization among existing producers/products’ registers, and (c) the knowledge on the
environmental effectiveness of EPR systems. In view of this, the project aims to create knowledge so
as to enhance the effectiveness, governance, and cost efficiency of EPR schemes. The project will
study current practices, develop a technical tool, and deliver policy recommendations for EPR
systems in the EU. The methods deployed in LIFE4EPR include stakeholder engagement, a mapping
of EPR schemes, a benchmarking of selected EPR systems, and the development and testing of a
harmonized EU-wide EPR register. Findings will inform policymaking for national EPR schemes. A
lasting impact will be ensured by creating a knowledge-sharing community consisting of academia,
practitioners, and stakeholders focused on EPR. The LIFE4EPR consortium includes ENT, as project
coordinator, along with ACR+, WEEE Forum, Zero Waste Europe, ECO, SOTELO, and VUB. Together,
they bring a rich mix of not-for-profit organisations, practitioners, Producer Responsibility
Organisations, and academic expertise in EPR systems, circular economy, and digital solutions. Their
collaborative efforts will map existing schemes, test an EU-wide register, and engage stakeholders to
ensure policy improvements and long-term knowledge sharing.

1.4 Task 2.2 of LIFE4EPR Project

This is document is a report on Task 2.2 of the LIFE4EPR Project. Work Package 2 (WP2) of LIFE4EPR
project concerns the ‘state of play’ of the EPR systems in the EU. One objective of WP2 is to identify,
analyse and provide guidance on how to further develop EPR schemes on the basis of benchmarking.
Task 2.2 of WP2, constitutes the first part of fulfilling this objective — developing a methodology for
benchmarking EPR systems in the EU.
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2 Introduction

2.1 Context and background

Extended Producer Responsibility (EPR) has become a widely used environmental policy tool in many
parts of the world, with Europe taking the lead in its early development and roll-out. Early EPR
policies emerged in response to the large quantities of packaging waste in municipal streams.
Germany was the first country to legislate on EPR, introducing household packaging EPR in its 1991
Packaging Ordinance, followed by France in 1992. Further national schemes that incorporated the
concept of EPR appeared after the first EU level law for specific waste streams came into force in
1994: the Packaging and Packaging Waste Directive (94/62/EC (PPWD)). Since then, mandatory EPR
systems have been introduced in the EU through various pieces of EPR legislation, including the End-
of-Life Vehicles (ELV Directive 2000/53/EC), Waste Electrical and Electronic Equipment Directive
(2002/96/EC) (WEEE) and the Batteries Directive (2006/66/EC). The sectoral EPR laws have been
followed by an overarching law on EPR, the 2008 Waste Framework Directive (WFD) that replaced
the original 1975 WFD. The revised WFD put forward the EPR as a cross-cutting policy instrument
that the EU MS could apply to any other product that requires end of life management. In its 2018
revision, it also defined the general principles and minimum requirements that MS should follow
when establishing EPR systems. The past decade has seen a further expansion of EPR to other waste
streams, most recently to textiles and urban wastewater, while the above-mentioned, first EPR
systems have been revisited regularly to accommodate changes in waste management technologies
and environmental challenges. A key impetus for the developments is that a circular economy is
increasingly seen by the EU as essential for achieving the double objective of sustainability and
competitiveness. EPR is considered an important lever for circularity, so it needs to be fully exploited.

2.1.1 Benchmarking EPR systems

In the context of the benchmarking exercise that we seek to conduct in this project, EPR systems are
understood as a system based on EPR legislation within a Member State (e.g., Ireland) for a specific
product group (e.g., household packaging). EPR systems usually require the existence of a Producer
Responsibility Organisation (PRO) which functions as a compliance system. An EPR system can be
implemented by a single PRO, or multiple PROs. The first part of WP2 (Task 2.1- mapping of EPR
schemes and Producer Responsibility Organisations (PROs)) identified 159 regulatory frameworks
for a waste stream in an EU Member State, as well as 429 PROs operating an EPR system in the EU
(as of October 2025). This multiplicity leads to considerable experience with different types of EPR
systems, both in terms of design and implementation.

A method to explore and take advantage of this wealth of knowledge is benchmarking. The European
Court of Auditors defines benchmarking as ‘a process for comparing an organisation’s
(programme’s) methods, processes, procedures, products and services against those of
organisations (programmes) that consistently distinguish themselves in the same categories’ (ECA,
2021). Although benchmarking came to be within the business world, today it is considered a useful
tool to compare public policies, assuming that it is adapted to the specificities of policy assessments.
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When applied correctly and rigorously, benchmarking of public policies can provide insights on their
performance.

The comparison of the design, implementation and/or results of EPR systems through benchmarking
can help policy makers identify differences in performance; and reveal the features or qualities that
account for these outcomes. Such comparison can also support the identification of an aspirational
benchmark, i.e. the best performer in theoretical or practical terms, and the features and qualities
leading to such best performance. Benchmarking thus enables a more focused assessment and
development of EPR systems.

2.1.2 Benchmarking in diverse contexts

Although benchmarking is potentially useful for EPR systems, there exist multiple factors that are
external and internal to EPR systems, which may confound the benchmarking analysis. The
differences observed in performance may reflect the contexts rather than the quality of the system
itself. If for example the regulatory objectives or settings (internal factors), or the geographies,
market structures, waste collection and treatment infrastructures or overall legal systems (external
factors) of the benchmarked EPR systems differ substantially, the comparative analysis risks
producing misleading conclusions.

The importance of confounding factors to benchmarking is in the EU context alleviated by the
existence of the common EU law framework on EPR — but only to a limited degree. The EU has
introduced general and sector-specific EPR-based legislation until recently in the form of directives,
reflecting the subsidiarity principle. Directives need to be transposed by the MS into their national
legislation, a process which allows them to take into consideration the respective socio-economic
contexts. National approaches on EPR may therefore vary markedly both in terms of design and
implementation. Important financial, organisational and governance aspects are still designed at
national level. Some of this is intentional and likely positive: the diversity can bring advantages by
tailoring EPR to local conditions and enabling policy experimentation. However, this may also lead
to some drawbacks, because it may fragment the internal market, generating costs and inefficiencies
for multiple actors. Joltreau et al. (forthcoming) argue that on balance, the drawbacks outnumber
the benefits. Either way, significant diversity remains among European EPR systems, which a
benchmarking analysis must take into account.

Recently, there have been attempts within the law-making process to increase the level of legislative
uniformity across the EU. The main means for this is the shift to regulations. Because regulations are
directly applicable in all MS, they do not need to be transposed into national legislation. The first
examples of this approach are the 2023 Battery Regulation and the 2025 Packaging and Packaging
Waste Regulation, which replaced the earlier directives in their respective fields. These shifts are
intended to increase the level of harmonisation. However, EU EPR legislation on other waste streams
is still based on directives. As a result, there is a risk that parts of the EPR landscape across the EU
remain fragmented. The diversity of the non-harmonized and even nominally harmonized EPR rules
remains a factor that increases the difficulty of comparing EPR systems in terms of their
performance, governance and cost-effectiveness. Understanding the basis for differing performance
of EPR systems in benchmarking can be a challenging endeavour.
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2.1.3 Existing knowledge on benchmarking EPR systems

In the first phase of the research, some 40 existing studies relating to the benchmarking of EPR
systems were identified, as listed in the reference section. However, the project team could not
identify any existing studies that would guide the type of research it was tasked to conduct, namely
where the entire EU and all its EPR systems constituted the possible case study material to engage
with. Nor was the team able to identify a general approach for benchmarking selected elements of
EPR systems which could take into account confounding factors explained above. Therefore, a novel
methodology has been developed by the project team, which is explained in detail in Section 3. For
this endeavour, the study by Pruess (2023) proved particularly insightful, as it breaks EPR systems
down to various elements and seeks to systematically compare their design features. Combined
with the study of Mallick et al. (2024) and the existing knowledge of the project team members, it
formed the basis for developing the needed benchmarking methodology on EPR systems. Other
literature was also consulted, for example when developing the qualitative selection of benchmarks.
Moreover, the studies reviewed that cover a particular benchmark or specific features of EPR
systems (e.g. eco modulation, reuse) will be revisited in detail when conducting the concrete
benchmarking analyses during the later steps of the project.

2.1.4 Objectives and rationale of benchmarking development

The main task of benchmarking of EPR systems is to identify attributes of the systems or
combinations thereof that contribute to ‘better’ or ‘worse’ performance in relative terms. The main
research questions, ‘What works and what does not’ aim to provide insights which can help with
better design and implementation of EPR systems, both in the now and in the future.

The previous studies mentioned above provided valuable guidance for the present study. These were
used as the basis for developing a methodology that meets the objectives of benchmarking for the
LIFE4EPR project. However, as also mentioned above, these studies have important limitations from
the viewpoint of the task described in this report. They remain narrow in terms of reflecting on what
constitutes a ‘benchmark’ in the context of EPR, and usually do not explain why a specific benchmark
has been selected for analysis. As discussed further below, there are many aspects of EPR systems
that could be defined as a benchmark. However, they measure different aspects of an EPR system,
so the choice of benchmark will determine which aspect of the EPR system will be further developed
through the benchmarking. In other words, it is important to understand identification and
assessment of candidate benchmarks. Moreover, the comparative analysis of each benchmark is a
demanding and resource intensive exercise which needs to be carried out within the resources of
the project. This requires a careful prioritisation of limited number of benchmarks. The methodology
was thus developed to enable a robust selection while meeting the quality requirements of the
project. This exercise not only provided for a robust result: it also led to the creation of valuable tools
which can be adapted and used beyond the scope of this project, for instance by policy makers?.

1 This tool will be refined and delivered at the end of the project with practical guidance on how to use it.
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2.1.5 Overview of the process

The development of the benchmarking methodology was undertaken as a collaborative exercise by
experts in the consortium, particularly those with expertise on EPR policy, implementation and
benchmarking. A core team of 7 people were directly involved in all steps from the design to the
refinement. All consortium members were consulted on several occasions and provided feedback.

The process reflects the rationale explained below follows two main parts:

The first part focuses on the identification and selection of benchmarks, exploring what is going
to be analysed. It is further broken down into two main steps. First, a long list of candidate
benchmarks was developed based on literature review and consultation with the consortium
members. Next, from this longer list of candidates, a shortlist of priority benchmarks was selected.
This was done based on the methodology developed specifically for this task by the project team.
The methodology combines a qualitative and quantitative analysis of the candidate benchmarks.
The quantitative analysis supports the prioritisation of the benchmarks from the perspective of
different attributes, relevant for the environmental, economic, scientific, regulatory and other
aspects of EPR. The qualitative analysis groups the benchmarks in different ways to ensure the
optimal diversity of the final selection. Based on the combination of qualitative and quantitative
analysis two, a short-list of 9 benchmarks was identified. This is referred to as the ‘Benchmark
Selection Tool’ in this report.

The second part focuses on the methodology for benchmarking of EPR systems, exploring how the
analysis will take place. This part is closely linked to the next steps of the project and describes what
and how exactly is to be measured regarding the specific benchmarks identified in the first part,
while taking into account various dimensions such as unifying and confounding factors, data sources
and data availability. This is referred to as the ‘Benchmarking Tool’ in this report document.

This task will directly lead to the analysis phase which will be completed once the data is collected
based on the Benchmarking Tool. A comparative analysis of EPR systems in the EU will be carried out
based on the shortlisted benchmarks.
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3 Detailed description of the methodology

3.1 Selection of benchmarks for analysis

As explained above, this part combines the identification of initial longer list of candidate
benchmarks and their subsequent prioritisation combining a qualitative and quantitative analysis.

3.1.1 Developing the initial, long list of candidate benchmarks

The process of developing the benchmarking methodology started by defining what benchmarks are
in the context of this project. Based on the earlier-noted definition of the European Court of
Auditors (ECA, 2021), it was defined broadly as ‘a property of an EPR scheme that allows
measurement of the EPR's practical 'better' or 'worse' performance in comparison to a theoretical
ideal, as well as to the best performing practical example of such property’. This conceptualisation
was subsequently refined based on existing academic literature. The study by Mallick et al. (2024)
was identified as the most relevant for focusing the notion of benchmarks in the specific context of
EPR. Mallick et al. divide EPR into its constituent elements, which were adopted here as potential
benchmarks.

Next, this initial list of benchmarks was curated through an iterative co-creation process and based
on sources in the research literature as well as on the partners’ empirical experiences. This resulted
in the exclusion of some of the initial EPR elements such as taxation, subsidies and tradable waste
credits. These are valuable policy tools often used in the context of EPR but were considered to fall
outside the scope of ‘EPR’ as they are not as part of an EPR system in that their design and
application is usually separate from EPR policy. Further, a distinction was made between a
‘benchmark’ and a ‘descriptor’. While a descriptor is also a property of an EPR scheme, it does not
in itself provide a basis for an assessment of how, or how well, the scheme is performing. A property
that is binary (it exists or is absent) is typically a descriptor and not a benchmark. For instance,
whether an EPR scheme is monopolistic or competitive is a binary aspect, and is therefore
considered a descriptor. The descriptors were thus excluded from the list of candidate benchmarks.
This process helped consolidate the final list to 27 candidate benchmarks (N = 27). Table 1 below
presents a summary of the final list of candidate benchmarks. A short description of each can be
found in the Annex section 5.2.

Table 1 The long list of candidate benchmarks

1 | Environmental objective setting 10 | Eco-modulation 19 Rules on recycling

2 | Economic objective setting 11 | Digital product passport 20 Recycling result

3 | Cost coverage of removing litter 12 | Awareness raising 21 Rules on refurbishing

4 | Administrative burden of 13 | Labelling rules (mandatory) 22 EOL-related standards
compliance on companies

5 | EPR fees invested in reuse/repair 14 | Rules on re-use 23 Monitoring on EPR
infrastructure

6 | Scope of application of EPR rules 15 | Re-use result 24 Reporting

7 | Measures against free riding 16 | Rules on collection and 25 Transparency and data quality

takeback
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8 | Active measures to enforce EPR 17 | Diversion result 26 Environmental impacts
rules
9 | Product design requirements 18 | Collection result 27 Cost effectiveness

3.1.2 Selecting the shortlist of benchmarks for in-depth analysis:
Benchmark Selection Tool

Following the identification of long list; this step constitutes the development and application of a
methodology to arrive to a shortlist of 9 benchmarks. The choice of shortlisted benchmarks is
important, because it defines which benchmarked aspects of EPR systems this project will seek to
compare in-depth. Principles of objectivity, transparency and co-creation guided the selection
process. The methodology for selecting the shortlisted EPR benchmarks, which is described next in
more detail, constitutes in itself a key output of this project and as referred to as ‘Benchmark
Selection Tool’ in this report. It was designed so that the selection tool could be used by others in
different contexts. It combines two elements: a qualitative and a quantitative one. The choice of
benchmarks for the in-depth analysis integrates findings from both components.

3.1.2.1 Qualitative analysis to select the benchmarks

The candidate benchmarks on the long list can be grouped in different ways based on the qualities
that they have. The benchmarks were categorised using the groups listed below. The groups
correspond to analytical axes used by EPR scholars, supplemented by two new ones for a more
granular analysis.

e Target stakeholder: whom does the EPR benchmark address?
o Options: national government, municipality, producer, PRO, distributor, waste
management operator, consumetr.
e Level of maturity: is the EPR benchmark an established or a novel metric? (Brown, Laubinger
& Borkey 2023)
o Options: established existing metric (e.g. collection result), established EPR
component without much in-depth research (e.g. enforcement), novel existing metric
(such as reuse investments), emerging metric subject to limited research (e.g.
readiness for digital product passport integration).

e Life cycle phase: which life cycle phase of a product does the EPR benchmark refer to? (see
e.g. Compagnoni 2022; Mallick et al. 2024)
o Options: upstream (product design; manufacture); mid-stream (distribution; sales;
refurbishment; re-use); downstream (end of life management, including recycling).

e (Policy) instrument type: what is the main operating logic of the instrument? (see e.g. OECD
2001; Pruess 2023)
o Options: administrative (target objective, legal obligation, performance
requirement), market-based; informational.
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o Effect type: what kind of effect does or should the benchmark mainly refer to? (See e.g.
Compagnoni, 2022; Ramasubramanian et al. 2023)
o Options: an effect on a policy (‘output’), effect on a process (‘process’), effect to reach
the ultimate impact (‘results’) or an effect on the system in practice (‘impact’).

¢ Transferability: how conducive is the benchmark to produce generalizable lessons that are
transferable between EPR systems, keeping in mind potentially diverging local conditions?
o Options: not suitable; susceptible at EU level; low; medium; high.

Although there are no hard boundaries between these groupings, they illuminate diverse aspects of
EPR systems, necessary to consider for a selection of range of benchmarks from various
perspectives. The final choice of selected benchmarks should cover, to the extent feasible, the main
aspects of each of these groups. For example, it is important to include both new and a classic type
of a benchmark (group based on the maturity), and benchmarks that consider each of the key target
stakeholders such as the PROs, waste management operators, administrations as well as consumers
(grouping focusing on stakeholder type).

However, this qualitative grouping is not yet sufficient by itself for selecting benchmarks from the
long list for further consideration. For example, it does not inform the choice between the
benchmarks of results on waste collection, results on recycling, or results on diversion within the
same group (‘effect type’). Neither it informs the selection between two benchmarks from two
groups, such as a benchmark from the target stakeholder and the life cycle phase groups. Therefore,
gualitative grouping needs to be complemented by a quantitative analysis, which is explained
below. In the final phase, the qualitative and quantitative analyses are integrated as explained in
Section 3.1.2.3 below.

3.1.2.2 Quantitative analysis of the candidate benchmarks
Identification of the attributes

In parallel to the qualitative benchmark selection, a quantitative analysis of each of the benchmarks
was conducted. Each candidate benchmark on the long list was analysed against a set of ‘benchmark
attributes’. Each of these attributes measure the significance and/or suitability of a proposed
benchmark from a specific perspective. The aim is to provoke a deeper reflection on each candidate
benchmark. In total, 13 attributes are used: 12 attributes relevant for different policy
considerations, as well as an additional time-horizon attribute, which assesses the backward-
looking, forward-looking, or both forward and backward- looking nature of the benchmark. The list
of the attributes that were used in this quantitative part of the benchmark selection process is
provided in
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Table 2 below. The use of attributes aimed at making the selection as objective as possible by
restricting the choice to these pre-determined criteria (not what the team member may prefer to
use as criteria). The team members were instructed to provide an objective and transparent analysis
of the benchmarks with respect to the attributes, and to avoid a normative assessment as much as
possible.

Grant Agreement. N° 101215882
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Table 2 Attributes against which each candidate benchmark was assessed, and their brief description

Attribute Description

1. Time horizon

Is the benchmark relevant for the past, the future or both?

This element indicates whether a benchmark addresses past performance or intended actions and results.

Grant Agreement. N° 101215882

2. Society-wide
environmental
importance of
the benchmarked
issue

To what extent is the benchmark important for the environment in the society as a whole?

Most EPR systems have stated environmental objectives and have the potential to contribute to
sustainability goals such as the European Green Deal. Refers to direct environmental impacts, and indirect
impacts that are significant and unambiguous. If the attribute could have both positive and negative
impacts, the extent of each is assessed separately. The assessment here thus does not consider the
balance between possible negative and positive ends of the impacts.

3. Environmental
importance of
the benchmarked
issue for

To what extent is the benchmark important for the environmental performance of the producers?

Refers only to direct impacts on the environmental performance of producers, and indirect impacts that are
significant and unambiguous. The attribute does not include indirect, programmatic impacts that stem

importance of
the benchmarked
issue

producers from, e.g., increased overall recycling rate. If the attribute could have both positive and negative impacts,
the extent of each is assessed separately. The assessment here thus does not consider the balance
between possible negative and positive ends of the impacts.

4. Economic What is the economic importance of the benchmark for the society?

societal

Refers to direct economic impacts, and not to indirect impacts unless they are unambiguous and
significant. Examples include compliance monitoring of the EPR scheme becoming cheaper, i.e., smaller
administrative costs or increased administrative burden. This attribute excludes negative economic costs
that are about internalizing the externalities of economic activities as they are not caused by EPR, they are
caused by the actors’ own activity that is being internalised.

5. Economic
importance of
the benchmarked
issue for
producers

To what extent is the benchmark important for the producers from an economic perspective?

Refers to direct economic impacts, and not to indirect impacts unless they are unambiguous and
significant. Examples include: reduction in the cost of dismantling their products or increased costs due to
reporting requirements. As above, this attribute excludes negative economic costs that are about
internalizing the externalities of economic activities as they are not caused by EPR, they are caused by the
actors own activity that is being internalised.

6. Importance of
the benchmarked
issue for
resilience

To what extent is the benchmark important for the EU’s resilience?

Refers to the extent to which the attribute is relevant for EU’s resilience, in particular as regards EU’s
capacity to withstand and cope, and to adapt to and to recover from external shocks, as well as to maintain
sustainable, democratic and inclusive transitions. Concretely, it means e,g. access to raw materials and
resources that are strategically important for the EU, and that ensure the EU’s autonomy in terms of its
security and economy.

7. Importance of
the benchmarked
issue for
regulatory
agenda

To what extent is the benchmark important for the on-going relevant policy agenda, for instance in relation
to the development of the upcoming Circular Economy Act?

8. Academic
importance of
the benchmarked
issue

To what extent is the benchmark important to explore (further) in academic terms (for instance whether
there is already research on it or not).

9. Availability of
literature on the
benchmarked
issue

To what extent will it be possible to find literature on the benchmark (journal articles, policy briefs,
government report, or other grey literature)?

10. Availability of
primary data on
the benchmarked
issue

To what extent are there data (qualitative or quantitative) - to be collected by the team- on this benchmark
(such as statistics, other quantitative data, legislation, policy documents, case law, interviews, surveys)?

x * u
il/fm
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Attribute Description

11. Influence of To what extent does this benchmark have an impact on other aspects of EPR?
the benchmarked
issue on other This would mean that this benchmark has a strong influence and has system defining characteristics.

EPR elements
12. Confounding To what extent do other EPR elements confound this specific benchmark?
impacts of other
EPR elements on Unlike the previous attribute, if other EPR elements create strong confounding impacts on the benchmark,
the benchmarked | it is difficult to isolate the impacts of the benchmark for a precise analysis. Thus, this attribute is scored in

issue reverse (benchmark having strong confounding factor receives a low score).

13. Context To what extent does the context in which the EPR system operates influence this specific benchmark?
sensitivity of

benchmarked Similar to the previous one, to what extent this benchmark can be isolated from the context in which it is
issue operating. If it is highly context-dependent, it would be difficult to measure. Thus, this attribute is scored in

reverse (benchmark having strong context sensitivity receives a low score).

Independent analyses of candidate benchmarks by the team members

Next, as the main part of quantitative analysis, each team member first independently scored all the
benchmarks against each of the 13 attributes on a scale of one to five (1-5)?. They also provided a
brief explanation for each score to provide clarity and to ensure consistency across the team. A
higher score indicated a higher importance and/or suitability of the EPR benchmark from the
viewpoint of the attribute. As such, a combined higher score across all attributes for a benchmark
meant that the benchmark was considered more important/suitable for a closer analysis.

Multiple scoring rounds were conducted. After the initial round of scoring, the benchmark tool was
finetuned, with some of the benchmarks adjusted in wording and three new ones added to the list,
clarifying and increasing the robustness of the approach. Scoring by each team member was kept
undisclosed to preserve methodological integrity and to avoid influencing each other. After a further
round, the final scores of the quantitative assessment were confirmed. A final version of the
selection tool was consolidated. A simplified version of the tool is provided in the Annex 5.1.

Synthesis of the benchmark analyses

Once this final version of the selection tool was developed, the independent assessment of all
candidate benchmarks by each team member were compiled into a single ‘Benchmark Synthesis’.
The synthesis includes 2457 datapoints in total (27 candidate benchmarks scored against 13
attributes by 7 team members). The synthesis allowed for a comparative overview of members’
scoring as well as their qualitative explanations across all attributes. Divergencies across the team
members were identified: if the range of the team members’ scores diverged by more than 2 points
(on a 1 to 5 scale), this was highlighted for a subsequent iteration to distinguish possible scoring
errors (for instance misunderstanding an attribute or simply inserting a wrong score) from
differences of opinion. This was important to address any misunderstandings about the attributes
and how they related to the benchmarks. The qualitative remarks by each member proved helpful,
providing transparency and focusing the discussions on key divergences. On the basis of the

2 One of the seven benchmark selection score sets was produced in a process that involved [three*] members of the
same organisation.
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discussions, each team member was given the choice to adjust their scoring, working on separate
files once again. Divergences merely due to differences in opinion were kept as they were. This
process was repeated until all team members considered their scoring complete and free of error.

Benchmarking Dashboard: refining the results

Next, the final synthesis dataset containing each team member’s complete list of scores was used
to build a ‘Benchmark Dashboard’. It is a tool for processing the benchmark selection data in
different ways, in particular to conduct different sensitivity analyses in order to minimise and
mitigate potential biases. The dashboard also allowed introducing a ‘normative’ element into the
benchmark selection process: the relative importance of each of the 13 attributes could be changed
by multiplying the scores they received, giving them more ‘weight’. For example, by multiplying the
scores of the attributes relating to the environment (attributes 2 and 3), an environmental scenario
emphasising the importance of the benchmarks for environmental protection can be created. In
other words, when the environmental potential of EPR systems over the academic research needed
or economic considerations are prioritised, the dashboard allows choosing the most relevant
benchmarks for that purpose. In the present study, it was assessed how each of the benchmark
scored under six scenarios: the baseline scenario (without any multipliers) and five different
scenarios. The five scenarios reflect the role of EPR, respectively, for the environment, the economy,
research, the EU’s current regulatory agenda, as well as its functioning in the complex policy context.
The weights given to the attributes in different scenarios are summarised in Table 3 below. Because
there are many factors internal and external to EPR systems that may confound the functioning of
the benchmarks, the three attributes (11-13) on the confounding factors were weighted in all
scenarios, and separately in the complexity scenario. The weights (i.e. the size of the multipliers)
were chosen based on a sensitivity analysis. The overall weighting is similar across all scenarios,
amounting to 24. Finally, a co-efficient was used to make the maximum points available in the
baseline and each of the five scenarios identical (100). Table 3 below summarises the scenarios in
the benchmark selection.

Table 3 Different scenarios used to weigh the scores

Scenario Attributes included Emphasis given (i.e. Co-efficient to
multipliers used) normalise the score to
100

Baseline scenario | All attributes Not weighted 1.54

Environmental Environmental societal importance Weighted by a factor of 6

scenario Environmental importance for producers Weighted by a factor of 6
Effect of benchmark on other EPR elements Weighted by a factor of 4 063
Effect of other EPR elements on the benchmark | Weighted by a factor of 4 '
Context sensitivity Weighted by a factor of 4
All other attributes Not weighted

Economic Economic societal importance Weighted by a factor of 6

scenario Economic importance for producers Weighted by a factor of 6
Effect of benchmark on other EPR elements Weighted by a factor of 4 063
Effect of other EPR elements on the benchmark | Weighted by a factor of 4 '
Context sensitivity Weighted by a factor of 4
All other attributes Not weighted
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Scenario

Attributes included
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Emphasis given (i.e.

multipliers used)

Co-efficient to
normalise the score to

100

Policymaking Importance for regulatory agenda Weighted by a factor of 6

scenario Effect of benchmark on other EPR elements Weighted by a factor of 4 0.63
Effect of other EPR elements on the benchmark | Weighted by a factor of 4 '
Context sensitivity Weighted by a factor of 10
All other attributes Not weighted

Research Academic importance Weighted by a factor of 6

scenario Data availability Weighted by a factor of 6
Effect of benchmark on other EPR elements Weighted by a factor of 4 0.61
Effect of other EPR elements on the benchmark | Weighted by a factor of 4 '
Context sensitivity Weighted by a factor of 4
All other attributes Not weighted

Complexity Effect of benchmark on other EPR elements Weighted by a factor of 8

scenario Effect of other EPR elements on the benchmark | Weighted by a factor of 8 0.59
Context sensitivity Weighted by a factor of 8 '
All other attributes Not weighted

Results of the quantitative selection

Further checks were performed with the results to check for robustness. Eight scoring and ranking
variations (as explained in detailed the annex 5.2) combining the individual scores were tested in
sensitivity analyses. Individual and institution-level results were compared, and heat-mapped for
bias, indicating an inter-rater reliability that was largely good. Final ranking combined five calculation
methods and led to the selection of those benchmarks that performed well in one or more of these
five calculations. 5.2This robustness-based shortlisting led to the 12 benchmarks found in Table 4
below3. More details on these calculations are provided in Annex 5.2.

Table 4: Short-listed benchmarks, the results of combined overall ranking.

Shortlist of candidate benchmarks How many times a benchmark is in top 6

based on the quantitative analysis (in five calculations for different scenarios) Overall rank
Monitoring on EPR 5/5 1
Rules on recycling 5/5 2
Product-design related requirements 3/5 3
Collection result 3/5 3
Active measures to enforce EPR rules 3/5 5
Transparency and data quality 3/5 6
Recycling result 3/5 7
Digital product passports 2/5 8
Environmental objective setting 1/5 9
Reporting 1/5 10
Rules on re-use 1/5 11
Diversion result 1/5 12

3 The reason there are 12 benchmarks (but not 10) is because there are multiple that ranked equally, which can be
seen in the table
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3.1.2.3 Combining qualitative and quantitative analysis

Grant Agreement. N° 101215882

As the final part of the benchmark selection, the quantitative short list was assessed in light of the
gualitative groupings discussed under the qualitative analysis section 3.1.2.1. This is to ensure the
representativeness of the selection. The result is found in
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Table 5 on the next page. There is relatively limited variance in some of the groupings. Some
alternatives were chosen many times, while others rarely or not at all. The groupings with limited
variance are the life cycle phase (only one upstream benchmark), typology of policy instruments
(only one overarching and no economic incentive benchmarks) and effects (only one benchmark
related to bio-physical impacts). Further, it can be seen that the qualitative characteristics of some
of the top-ranking benchmarks are almost identical. This was the case, for instance, for benchmarks
‘monitoring on EPR’ and ‘transparency and data quality’, as well as ‘collection result’ and ‘recycling
result’. In both cases, the only difference is the target stakeholder while the other characteristics are
the same.
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Table 5: Categorisation of short-listed benchmarks in accordance with the qualitative groupings

Life cycle Polic Sl
Benchmarks Target stakeholder = Maturity ¥ . v Effect  Transferability quantitative
phase instrument
rank
Monitori . .
onitoring G Novel*6 All Informational | Process Medium 1
on EPR
Rul L . .
ues.on G Novel Downstream | Administrative | Output High 2
recycling
Product
design . - . *7
P,G Established Upstream Administrative | Output EU level 3

related
requirements

llecti
S:S:I:t'on P*2, M*3, D*4 Established | Downstream | Administrative Result No*8 4
Active
measures to G Novel All Administrative | Process Medium 5
enforce EPR
rules
Transparency
and data PRO, G Novel All Informational Process Medium 6
quality
Recycling P Established | Downstream | Administrative Result No 7
results
Digital
product G, P, C*> Emerging All Informational Output Medium 8
passport
Environment
al objective G Novel All Overarching Impact High 9
setting
Reporting G Novel All Informational Process Medium 10
Rul - . . - . .
u:ees onre G Emerging Midstream Administrative | Output High 11
Diversion - .

lversi P, M Novel Downstream | Administrative Result No 12
results

The colours highlight the different alternatives within the groupings (i.e. the vertical columns), but are not relevant
horizontally across groupings.

*1 G = government; *2 P = Producer; *>* M = Municipality; ** D = Distributor, ** C = Consumer
*6 Novel = benchmark in use, but still subject to limited existing research — assessment based on the ranking by the
seven experts engaged in scoring — all the benchmark ranked lower than 3 regarding the availability of literature

criteria was considered as limited existing research

*7 EU Level = determined mostly at the EU level.
*8 No = no transferability, as results per se cannot be transferable to other EPR systems. However, the reasons behind
the results and enabling or hindering factors, will be transferable.

In order to provide a broader representativeness and enhance variety of the final selection, some of
the benchmarks ranked higher in the quantitative analysis were replaced with those ranked lower.
Table 6In terms of novelty and life cycle phase, ‘rules on re-use’ was moved up, as a new type of
benchmark that addresses the mid-stream (i.e. slowing loops, as a critical aspect of circularity). On
policy instruments, the benchmark ‘environmental objective setting’ was prioritised as an
instrument setting the overarching direction of the policy. Finally, eco-modulation was included in
the final list as the highest scoring economic instrument in the group ‘policy instruments’ in the
guantitative ranking. These adjustments (highlighted in red font Table 6 below) had the trade-off
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that the level of diversity was slightly reduced in the group ‘target stakeholders’. Below is the final
shortlist of the nine benchmarks selected for the next step of benchmarking study.

Table 6: Benchmarks selected for further analysis and those excluded but are ranked high quantitatively, and
their categorisation in accordance with the qualitative groupings

Benchmarks for Lifecycle Polic el
. Target stakeholder Maturity y . v Effect Transferability quantitati
further analysis phase instrument
ve rank
Inf i .
Monitoring on EPR G Novel*> All n orr:latlon Process Medium 1
Administrati .
Rules on recycling G Novel Downstream ml\?;s ratt Output High 2
Product design - .
. Administrati
related P,G Established Upstream ve Output EU level 3
requirements
. Administrati
Collection result P*2 M*3, D*4 Established | Downstream ml\?els rati Result No*é 3
Active measures Administrati
to enforce EPR G Novel All ve Process Medium 5
rules
Digital product . Inf ti .
'gital produc G,P Emerging All nrormation Output Medium 8
passport al
Envi tal . .
n\.llro.nmen a. G Novel All Overarching | Output High 9
objective setting
. . Administrati .
Rules on re-use G Emerging Midstream ml\?;s rat! Output High 11
. . . P b .
Eco-modulation P,G Emerging Upstream Economic (e High 20
output
Benchmarks NOT Selected for the First Round of Analysis
T .
ransparo:ncy and PRO, G Novel All LgEl il Process Medium 6
data quality al
. . Administrati
Recycling results P Established | Downstream Iv; ! Result No 7
Reporting G Novel All Inforr:lanon Process Medium 10
Diversion results P, M Novel Downstream Adml\rl'n;stratl Result No 12

The colours highlight the different alternatives within the groupings (i.e. the vertical columns), but are not relevant
horizontally across groupings. The specific traits taken into consideration when including the benchmarks that were
otherwise ranked lower for further analysis are highlighted in red font.

*1 G = government; *2 P = Producer; ** M = Municipality; ** D = Distributor, ** C = Consumer

*6 Novel = benchmark in use, but still subject to limited existing research — assessment based on the ranking by the
seven experts engaged in scoring — all the benchmark ranked lower than 3 regarding the availability of literature
criteria was considered as limited existing research

*7 EU Level = determined mostly at the EU level.

*8 No = no transferability, as results per se cannot be transferable to other EPR systems. However, the reasons behind
the results and enabling or hindering factors, will be transferable.
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3.2 Developing the benchmarking tool for selected
benchmarks

On the basis of the selected benchmarks, LIFE4EPR project is proceeding to the in-depth analysis of
the benchmarks in question. For that purpose, the project designed a benchmarking tool that
operationalises the selected benchmarks into a research instrument enabling systematic, country-
level and product-group -specific comparison of EPR systems across the EU.

The benchmarking tool is structured around a set of mandatory eight input components that must
be completed for each benchmark that is being assessed. These components cover:

1) the benchmark definition (including its description and objectives)

2) the relevant product group; and the country context in which the EPR system
operates. Relevant to these, the tool captures:

3) unifying factors, such as supranational laws that apply to the analysed EPR system
and,

4) confounding factors related to other EPR elements and contextual sensitivities

5) a dedicated data section, which distinguishes between information collection by the
team (both qualitative and quantitative information and their sources—and insights
from desktop, literature review or interviews, if applicable.

Against these components, the tool (6) provides the assessment of how the benchmark is applied in
practice, comparing it with theoretically and/or practically optimal configurations, and (7) evaluates
the benchmark objectives and their attainment. In the final section, (8) the tool allows identifying
and assessing potential side effects, including how the benchmark interacts with and influences
other elements of the EPR system. Below, these eight components of the methodological tool are
clarified in more detail (from section 3.2.1to section 3.2.8). A final section is added to explain how
the tool will be used in practice. It is important to note that the exact number and contents of these
components is still subject to adjustments, based on experiences collected while applying the tool.

3.2.1 Defining the benchmarks to be analysed (1)

The first component of the tool is dedicated to defining the benchmark. It provides the generic name
and a more detailed name/description of the benchmark, avoiding ambiguity. This is accompanied
by a short description of what the benchmark would measure in general terms, i.e. what aspect of
the EPR system it captures, and how it measures performance (e.g in terms of the result or
outcome).

This conceptualization anchors each benchmark, so that a more detailed assessment metrics can be
refined as a part of the empirical analysis of the benchmark in question. This ensures that coding
and analysis across countries and product groups are aligned in the subsequent stages. It also
reduces subjective interpretations of individual researchers.
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3.2.2 Selection of product groups and countries (2)

The tool then proceeds to identifying the concrete cases to be investigated. Two aspects need to be
defined. First, the product group (e.g. packaging, batteries, EEE) that is best suited for analysing EPR
systems from the viewpoint of the benchmark must be selected. For instance, a benchmarking of
eco-modulation requires the selection of a product group, for which eco-modulation has been
implemented or concretely considered. This to ensure that the product group is as informative as
possible regarding the best and worst performance in eco-modulation, and the factors that
determine such performances. Second, EPR systems that offer the richest comparative insights
regarding the benchmarked aspect must be identified. This typically means choosing EPR systems
from particular EU MS.

Through purposeful sampling (Patton 2015), the most information-rich cases will be selected based
on existing studies, expert views including advice provided by the LIFE4EPR Advisory Board
Members, as well as the knowledge of consortium members. The selection of product groups as well
as MS is likely different for each benchmark.

The selection of the product group and the EPR systems is crucial. As explained in the introduction,
while the conceptual definitions of benchmarks are common to all product groups, the policy design
and implementation can vary significantly by product group and EU MS. The tool is designed to
capture and to allow consideration to this diversity by finetuning specific data to be collected for the
selected product groups across selected countries (see Section 3.2.5). This is achieved by
establishing the components of analysis in the benchmarking process, so that the tool maintains a
level of comparability across different product groups and countries.

3.2.3 Unifying factors (3)

Given the harmonisation stemming from the EU level requirements and the private sector (e.g.,
technical standardisation), various factors common to all MS and products are to be expected. This
applies to general rules of EPR systems as well as to sector/waste stream specific legislation.

The benchmarking tool therefore explicitly seeks to identify and describe, in appropriate detail the
international, EU level and other overarching legal provisions, as well as common operational
aspects (such as key technologies or financial requirements) which are relevant for the
benchmarking and are common in the analysed MS and product groups.

The analysis of unifying factors fulfils several methodological functions. First, it provides a reference
point for the assessment of the benchmark. If a benchmark is anchored in, for example, an EU law
or a technological solution, variations in performance draws attention to issues of transposition and
implementation, as well as the operational factors of the EPR system. Finally, it also brings forth to
what extent the benchmarked quality is (partly) mandatory or voluntary.
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3.2.4 Confounding factors (context sensitivity) (4)

The analysis of the confounding factors is an important methodological component and a safeguard.
It focuses on two separate elements, also discussed as attributes relevant to the selection of
benchmarks in the quantitative analysis (Section 3.1.2.2 above). First is the confounding impacts of
other EPR elements on the benchmarked quality of EPR. For instance, the existence of rules on waste
collection is likely to influence the collection result, as well as the results of downstream recycling.
Second is the context sensitivity of the benchmarked EPR quality to other societal factors. Following
the same example, the local waste collection infrastructure is likely to influence the achieved
collection and recycling results, and therefore requires scrutiny.

The tool deepens the earlier desktop-based quantitative analysis conducted during the benchmark
selection process into a more detailed assessment of the confounding factors, leading to a
documentation of the other elements of the EPR system that influence the analysed benchmark.
This allows reflections on whether and to what extent the benchmark’s performance is dependent
on the specific contextual conditions.

The consideration of confounding factors is essential to focus the analysis on the qualities of the
benchmark itself and to ensure a more robust and nuanced interpretation and communication of
best practices. The analysis of the confounding factors may, in some cases, even lead to discarding a
particular benchmark. This would be the case where the influence of the confounding factors shapes
the benchmark to such an extent that comparison among EPR systems would be misleading.

3.2.5 Data sources (5)

The tool separates the data and literature components of the methodology. The component on data
entails a preliminary assessment of what and where the data exists to analyse the benchmark. This
includes the identification of data sources such as EPR laws of the selected countries, administrative
data, PRO reports, regulatory files, monitoring reports, and statistical databases. The objective is to
clarify the data availability, format and limits.

The component on literature entails identifying the literature relating to the occurrence and
attainment of the benchmark. It strives to capture the insights in academic and grey literature that
discuss how and where the benchmark (or closely related, similar issues) have been previously
researched, to allow drawing on such results in the analysis.

By explicitly distinguishing primary and secondary sources the tool makes its conclusions
transparent, as to when they are rooted in measurable evidence and when they are supported by
secondary/qualitative insights. The split also helps flag benchmarks for which robust literature or
expert views are scarce, necessitating reliance on primary data collection (e.g through consultation
with relevant stakeholders).
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3.2.6 Occurrence of the benchmark (6)

The next step in our benchmarking methodology is an assessment on the occurrence of the
benchmark. It can be further broken down into two elements: how the benchmark is deployed in
the specific EPR system, and how the system compares to the best (or worst) performer on the issue
or to a theoretical ideal performance on that benchmark.

These two assessments serve different analytical purposes: the first (‘how the benchmark is
deployed’) captures the observable, measurable variables that describe how the benchmark actually
operates within the specific EPR system. These include variables such as targets, bonuses, maluses,
cost signals, thresholds, or any other quantifiable components that constitute datapoints for the
analysis.

Example: The benchmark ‘Environmental objective setting’ characterizes the extent to which the
rules that govern the EPR system describe and target actual environmental objective(s).

The occurrence of this benchmark could be assessed against the following, tentatively defined levels,
where 1 is the lowest level and 6 the highest:

1) No direct or indirect environmental objective described for the EPR system

2) A very generic objective (such as ‘improving environmental sustainability’) described in
non-mandatory and/or imprecise terms for the EPR system

3) An environmental objective is defined indirectly (i.e. with reference to a proxy, such as
product lifetime, durability objective, reduction of waste; re-use rate; collection and/or
recycling rate, or product composition), and in non-mandatory term for the EPR system

4) An environmental objective is defined indirectly (i.e. with reference to a proxy as above),
but in mandatory and precise terms for the EPR system

5) An environmental objective is defined with direct reference to a single, mandatory
environmental impact objective (such as CO2 emitted) for the EPR system.

6) An environmental objective is defined with direct reference to multiple and granular
mandatory environmental impact objectives (such as tons of CO2 or pollutants emitted) for
the EPR system

The second component (‘how the system compares to best performance’) uses those measured
variables to compare the product- and EPR-system specific case data relative to the best and worst
performers. The best and worst performers can be a part of the comparative benchmarking that is
being conducted (that is among the cases being analysed), and where feasible also against an ideal,
theory-based performance level or a performance level outside of the EU.

Example: How the Benchmark ‘Environmental objective setting’ in EPR system on packaging
in Member State X (e.g. Level 3) compares against the best and worst performing MSY (Level
4) and Z (Level 2), respectively, or against the theoretically best performance (Level 6).
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Methodologically, the two-part approach separates the description of what exists in practice from
the normative/evaluative comparison. It also allows operationalising the earlier conceptual work
(selection stage, dashboard scenarios, literature) to define what ‘optimal’ or ‘best practices’ are for
each benchmark.

3.2.7 From occurrence to results: the objectives and their achievement (7)

Next, the analysis of benchmarks is deepened to include their objective(s) and how well such
objective(s) are achieved. The objective means the outcome (i.e., result) that the benchmarks is
expected to achieve: the short- or medium-term change anticipated in the behaviour or
performance of the target stakeholder, whether a person or an institution. The focus of this
component is to analyse whether, to what extent and how the EPR system reaches (or fails to reach)
the targeted benchmarked outcome/result. This assessment can be qualitative and/or quantitative
and is conducted on the basis of either existing literature or secondary data that needs to be
collected separately.

Example: the benchmark ‘environmental objective setting’ is intended to contribute to
understanding whether, why and how the environmental impacts of the products covered by
an EPR system are reduced. Thus, the result of this benchmarked element is analysed by
investigating changes in the EPR system and the stakeholders from the viewpoint of the
objective. Depending on the benchmark, it may be that no data on achieving the objective can
be identified or accessed, so that benchmarking may need to be limited to the previous phase
of assessing its occurrence.

A clear separation is thus necessary between the deployment/occurrence of the benchmarked
element of the EPR system on the one hand (section 3.2.6, and the achievement of the targeted
outcome in the EPR system (section 3.2.7 ), on the other. The latter draws attention to data
sufficiency and quality during the assessment, going beyond the intention of the intervention on
paper and seeks to examine actual impact.

3.2.8 Integrating side effects and system interactions (8)

In policy research, side effects are unintended consequences of a policy intervention, in and outside
of the target area, whether they are anticipated or not (Mickwitz 2003). In the context of this task,
side effects refer to the effects attributable specifically to the benchmarked element of the EPR
system. In other words, this component on the side effects reverses the earlier question on the
confounding factors: this time, the EPR benchmark is assessed ‘inside-out’. The benchmarked
aspects of EPR systems rarely act in isolation. An assessment of the side effects helps understanding
how a given benchmark interacts with the broader policy mix and institutional setting.

The assessment of the side effects focuses on their types and magnitude, examining the
benchmarked EPR performance has on the EPR system itself, or beyond it. For example, a high
performance in terms of the benchmark of 'collection result' may have the positive side effect of
increasing available feedstock for downstream recycling, potentially encouraging investment in
recycling technologies and hence on improving 'recycling result'. Another type of a side effect is that
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the broader EPR policy is developed on the basis of the benchmarked performers. For example, an
EPR policy that prioritizes robust recycling rules can lead to less focus, and thus a worse
performance, on ‘reporting’. An example of side effects outside the EPR system is that enhanced
enforcement of an EPR system might enhance the quality of enforcement in other environmental
components (positive) or might take resources away from other components (negative). The
benchmarking in this project focuses only on significant positive and significant negative side effects
of the benchmarked element of the EPR system. In the same vein, the analysis of these complex
interactions will be based on what is identified through literature and targeted consultations with
the stakeholders, if needed. The feasibility of incorporating side effects in the analysis will
nevertheless be re-assessed based on experiences obtained while conducting this task.

Using the benchmarking tool in practice

Taken together, the methodological structure provides a standardised benchmarking template,
usable in several ways:

e Comparative analysis across EPR systems: For a given benchmark (e.g. monitoring, rules on
recycling), each ‘product—EPR system’ combination can be described and evaluated using
the same set of components. This creates a dataset that is standardised in structure, enabling
the comparison of how the benchmarked EPR element is implemented, how the results
differ, and how the context and confounding factors may explain differences.

e Comparative analysis across benchmarks within a single EPR system: For each EPR system,
several aspects can be benchmarked side by side. This allows identification of potential
synergies and trade-offs in some of the underlying factors relating to the case. It also allows
comparing which elements of the EPR system are relatively speaking strong or weak, how
they interact positively and negatively, and what combinations of features may explain
performance variation.

e Link back to selection-stage: Many components in the template (confounding factors,
context sensitivity, influence on other EPR elements, objectives, data availability) mirror the
13 attributes used for the selection of the benchmarks to be analysed. The knowledge
generated in each step is thus mutually supportive and can be added in heuristic rounds and
creates coherence between the selection and the operationalization and interpretation of
the benchmarks in practice.

¢ Flexibility for future changes in the benchmark set: The developed benchmarking tool is not
hard-wired to any particular benchmark. It is a general template that has been developed to
accommodate any potential benchmarks defined in this project and beyond it.
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3.3 Challenges and limitations

Due to the complexity of the exercise; a number of challenges were expected and encountered
during the process. The first challenge presented itself early in the process when the project team
realised the need to select the benchmarks, before thinking about what the benchmarking would
entail. EPR systems have many elements, and a robust methodology should avoid taking for granted
any ‘obvious’ paths, for instance focusing on the collection and recycling results. This meant an
additional step: the selection of a shortlist of priority benchmarks from a long list of candidates.
This proved to be an arduous process. The assessment of each benchmark using 13 attributes and
several rounds of reflections among the team however helped to enhance a common understanding
of each benchmark and proved very valuable for the next steps.

Another important decision was to adapt the final list of selected benchmarks on the basis of the
groupings explained in section 3.1.2.1. To go beyond mere quantitative scores and to ensure diversity
and the coverage of core aspects of EPR, adjustments were necessary. For instance, if no benchmarks
focusing on the upstream part of the EPR system featured on the final list, the benchmark with the
highest score from this group was moved into the final selection. In other words, an optimal
combination of the quantitative and qualitative assessments was sought for.

Finally, as stated in the introduction, the concept of benchmarking was developed within the
business world and for assessing systems operating within much more confined, clear-cut
boundaries. EPR systems are complex and interact with a myriad of other things, such as
environmental legislation, market structure and consumer behaviour, to name a few. Some of these
interactions are referred to as ‘confounding factors’ in this report. These are by definition, quite
complex and not always immediately apparent. The benchmarking tool developed by this project
has specific sections trying to capture these interactions as much as possible. On the other hand,
the project scope does not allow to provide an exhaustive assessment of intended and unintended
impacts of the EPR systems, nor the possible influences of other factors on the EPR systems that are
being benchmarked.
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4 Summary and next steps

The LIFE4EPR project team developed a benchmarking methodology comprising two main parts. The
first part aims at identifying the benchmarks that will be used for in-depth analysis. It combines a
guantitative and a qualitative analysis. In the quantitative analysis, the benchmarks are scored
against 13 pre-defined attributes. These attributes reflect different dimensions of policy and
research (environment, economic impacts, data availability...). Several rounds of scoring were
conducted by the team members to ensure co-creation and robustness of the results. These scores
are brought together on a ‘dashboard’, providing an overview of the results, developing scenarios
across which to compare the results, and conducting sensitivity analyses. In the qualitative analysis,
the EPR benchmarks are grouped along their core qualities, such as the instrument type
(administrative, market-based, informational), effect (result, output, process or impact) or maturity
(established, novel, emerging). The qualitative grouping ensures that benchmarks reflecting all core
qualities are considered. Finally, the qualitative and quantitative steps are combined in the tool. This
leads to a shortlist of benchmarks, selected for a detailed analysis. The process led to an initial
selection of 27 benchmarks, from which a final selection of nine benchmarks was curated. The
resulting list includes the following benchmarks: Monitoring on EPR; rules on recycling; product
design related requirements; collection result; active measures to enforce EPR rules; digital product
passport; environmental objective setting; rules on re-use, and eco-modulation.

The second part is the benchmarking itself. It will be carried out using the ‘benchmarking tool’. It
embeds eight components, including a detailed description of the benchmark, the data sources,
confounding factors, the objectives, and side effects. The benchmarking tool is designed to allow
both a standardised data collection (for comparability) and flexibility (for updates in benchmark
selection and case coverage). It will guide detailed, evidence and literature-based investigation of
concrete cases of selected benchmarks. At the same time, it is the backbone of the comparative
analysis that will be conducted once the data collection is completed.

In the next steps, the project will proceed as follows:

The benchmarking tool will be finalised and finetuned. This will be done mainly by pilot-testing the
tool with real-life examples of the selected benchmarks in a small set of EPR systems (countries) and
products. The experiences on the usability of the benchmarking tool will be utilised to refine the
tool.

At the same time, a priority selection of the waste streams and EPR systems in specific countries will
be made for the finalisation of the benchmarking exercise. This will be done iteratively, based on a
number of considerations (yet to be determined) such as compatibility of each benchmark for a
given EPR system or product, data availability, usefulness of insights to be gained from each system
and an adequate diversity across different contexts (e.g market size, geographical location, old vs.
new systems). The benchmarking will consider the streams selected for the project work on the
harmonised EU register, without being dependent on it, as need and priorities of the two tasks may
not be necessarily aligned in all cases.
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In concrete terms, a data collection template will be developed, mirroring the benchmarking tool
(second phase of Task 2.1). This template will be in excel form and it will be distributed among the
team members who will perform the data collection. The template will include guidance notes for
users to ensure consistency between researchers using the benchmarking tool. The data collection
team will be briefed, and a first round of pilot testing will be performed. Following this, some
adjustments will be made to the template. There will be regular progress meetings for the data
collection exercise during the pilot phase.
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5 Annexes

5.1 The benchmark selection tool*

Table 7 Simplified representation of the benchmark selection tool
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4 This is only a part of the tool which is impossible to present in a word-format in a reader-friendly way. The full version in PDF can be consulted here. The final version of the
Excel tool will be provided at the end of the project.
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5.2 Short description of candidate benchmarks

Table 8 Short description of candidate benchmarks

NO Benchmark Short Description

1 Environmental objective The extent to which the EPR scheme defines its objective(s) in environmental
setting terms.
2 Economic objective The extent to which the EPR scheme defines its objective(s) in (specific)
setting economic terms.
3 Cost coverage of removing | The extent to which PRO fees as opposed to municipalities are able to cover the
litter cost of removing litter
4 Administrative burden of The extent to which the administrative obligations of companies participating in
compliance on companies | a PROs (such as reporting and communications) are burdensome.
5 EPR fees invested in The extent to which the PRO is investing in reuse/repair of received products
reuse/repair
infrastructure
6 Scope of application of The way that rules on EPR are applicable and/or vary in terms of the size of the
EPR rules actor (producer, PRO, retailer, etc.)
7 Measures against free The extent of measures in the EPR system to ensure compliance/avoidance of
riding free riding
8 Active measures to The extent of measures other than reporting and monitoring that are specific to
enforce EPR rules addressing free riding (visible fees)
9 Product design The granularity with which the composition of the product is governed
requirements
10 | Eco-modulation how advanced is an eco-modulation system and its implementation
11 | Digital product passport The extent to which the deployment of DPP for implementing EPR is determined
12 | Awareness raising The extent to which the EPR scheme sets requirements to raise awareness
among consumers and other stakeholders
13 | Labelling rules The scope of a mandatory label in terms of EPR-related actions (e.g. takeback,
(mandatory) segregation, etc.)
14 | Rules on re-use The ambition, granularity and stringency of reuse related rules.
15 | Re-use results Quantity and quality of products collected by the EPR system that is diverted to
re-use
16 | Rules on collection and The extent to which the EPR system governs takeback and collection
takeback
17 | Diversion result The quality, quantity and prices of EPR-covered waste, which the EPR system is
able to divert
18 | Collection result The quality and quantity of the EPR-relevant waste that is collected back
19 | Rules on recycling The extent to which the scheme has rules on recycling
20 | Recycling result The quantity, quality and/or price of recyclate
21 | Rules on refurbishing The extent to which the system has specified a refurbishing target and its
achievement
22 | EOL-related standards The extent to which the system specifies and implements an EOL treatment
requirement
23 | Monitoring on EPR The extent to which there are requirements to monitor the implementation of
and performance in EPR
24 | Reporting The extent to which there are requirements to report on the implementation of
and performance of a EPR system
25 | Transparency and data The extent to which the EPR system allows access to its procedures, data, and
quality enforcement actions, and the reliability of such data
26 | Environmental impacts The impacts of EPR system on relevant aspects of the biophysical environment
27 | Cost effectiveness The ratio of the EPR goals achieved to the costs incurred
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5.3 Methodological details on the sensitivity analyses conducted

As explained in section 3.1.2.2, various sensitivity analyses were conducted using different score
calculation methods:

e sum total of scores given on the 1-5 scale (preserves magnitude differentials across
benchmark scores);

e rankorder of benchmarks (removes magnitude differentials by normalising benchmark score
differentials);

e sum total of rank order scores (produces a rank order of benchmark rank orders across team
members and the institutions they belong to).

In the end, eight different sets of results were produced:

e Set1-The score sets of each expert without weighing (the baseline scenario)

e Set 2 - The score sets of experts without weighing (the baseline scenario), but using
the mean score of individual team member from the same institution

e Set 3 - Rankings of benchmarks in the baseline scenario and the five scenarios
described above, based on the scores of all team members per benchmark (six in total)

Sensitivity analyses across the sets of scores:

1. Aggregate rank orders of seven team members and weighting as in Table 4

2. Rank order of sum of scores, when grouping team members into institutions they
belong to (VUB, ACR+, WF)

3. Rank order/averages of all team members per benchmark without weighting
(‘baseline scenario’)

4. Overall points of all team members across the baseline and all five scenarios, rank
order

5. Rank of the combinations of the above four calculations by individual team
members (including the co-efficient on the scenarios (see Table 3)

6. Combination of 1, 3, and 4 above, using combined rank orders while giving each
equal weight

7. Combination of 1-4 above, using combined rank orders while giving each equal
weight

It was discussed whether individual team member scores (Set 1) or institutional scores (set 2) should
be taken as the basis as this choice altered the selection of benchmarks to some degree. In addition,
institutional scores for each attribute (N = 13) were calculated and displayed as a heatmap to
examine whether any institution had consistently favoured an attribute by scoring it on an outlier
magnitude. No bias was detected. Inter-rater reliability on attributes was good, except for minor
divergences on the attribute ‘resilience’ and one attribute on the confounding factors. It was
decided that the results from the different ways of ranking the benchmarks would be combined for
the final ranking of the candidate benchmarks. Therefore, on the one hand, no specific way of
calculation was given preference; on the other hand, this allowed choosing benchmarks that were
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the most robust, i.e., those that were consistently among the top candidates, regardless the
calculation method used. It can be seen in the table below, two of the benchmarks ranked in the
top 5 in all five calculations (monitoring in EPR systems and rules on recycling) while five others
(active measures to enforce EPR rules, collection results, transparency and data quality, product
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design requirements and recycling results) also ranked in top.

Figure 2 Benchmarks which were ranked highest in different scorings

IN ALL5
CALEULATIONS 4 TIMES OR MORE | 3 TIMES OR MORE | 2 TIMES OR MORE | ATLEAST ONCE
Monitoring Monitoring Monitoring Monitoring Monitoring
Rules onrecycling |Rules onrecycling |Rules onrecycling |Rules on recycling |Rules onrecycling

The figure below provides the long list of benchmarks and their ranking as a result of different

calculations.
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to enforce EPR
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Active measures
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Collection result

Collection result

Collection result

Transparency and
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Transparency and
data quality
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related
requirements
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related
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related
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Recycling result

Recycling result

Recycling result

Digital product
passport
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Figure 3 Overview of rankings based on robustness checks/different calculations.

Rankings in top 3 marked with red, top 4-6 marked with blue and 7-10 marked yellow.

(M) AGGREGATERANK | (B) RANK of SUM OF SCORES (CIIIFAI.L b {D) RANK ORDER OF ALL

ORDERS of 7 ANALYSTS, WHEN GROUPED INTO 3 BENCHMARK WITHOUT ANALYSTS ACROSS ALL FIVE

WEIGHING 1-3 AND 1-5 SCENARIOS
MULTIPUERS {BASE)

Rules on recycling

Monitoring on EPR

Product design related
requirements

Collection result

Active measures o enforce EPR
rules

Transparancy and data guality

Recyeling result

Digital product passport

Environmental objective
setting

Reporting

Rules on re-use

Diversion result |

EOL-related standards 19 .- 18 j _ 13
Rules on refurbishing 15 14 14 11 14
Re-use result 14 12 14 17 15
Environmental impacts 15 17 14 19 16
:lautl,:: ::knnllecmnanu 25 15 14 12 17
Economic objective setting 19 19 18 15 18
Measures against free riding 19 17 18 18 19
Ecomaodulation 19 21 18 20 20
:“umh:;mmj?ﬁe:sintme 19 21 18 24 21
Awareness raising 19 21 o 22 22
mem application of EPR 25 16 21 21 23
Cost coverage of removing litter| 25 20 21 Sl 24
Cost effeciveness 25 21 18 25 24
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