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1 CONTEXT, OBJECTIVE, METHOD, SUMMARY AND CONCLUSION 
 
 
1.1 CONTEXT AND BACKGROUND 
 
As part of the ongoing work in EU towards implementing circular economy, the possibilities for better 
integrating circular economy and material efficiency aspects in the Methodology for Ecodesign of Energy-
related products (MEErP) are considered1. Currently, the environmental/energy aspects of Methodology 
for Ecodesign of Energy-related products (MEErP) is based on an Excel based tool, EcoReport Tool, 
which is basically a simplified LCA tool. The latest version is from 2014 and seen in the light of the 
development of circular economy, it is relevant to consider whether the EcoReport Tool should be 
updated in order to be able to reflect circular aspects adequately. As the European Commission has 
developed the LCA method Product Environmental Footprint (PEF), it is relevant to investigate to which 
extent circular aspects from the PEF method can be included in a future version of EcoReport Tool.  
 
EcoReport Tool – a simplified tool  
In general, the Methodology for Ecodesign of Energy-related products (MEErP) is well functioning, and it 
has shown its value through the remarkable results obtained by the European Ecodesign and Energy 
Labelling regulations. It is important to keep the purpose of MEErP in mind. It is a working tool to prepare 
(or revise) Ecodesign and/or energy labelling implementing measures aiming at obtaining the EU's 
climate, resource, and environmental goals. The purpose is to assess impacts of various policy options 
on the EU-level and not for the individual products.   
 
As mentioned above, MEErP includes a tool for conducting the calculations, EcoReport Tool. The 
present study focusses on this tool, not the entire MEErP methodology and procedures.  
  
Mentioned below are some of the areas, which an update to EcoReport tool to the extent possible should 
not impair: 

• Overall, the advantage of EcoReport Tool is that it provides a relatively simple, common 
calculation tool across the preparatory studies for different product categories. Methodological 
choices have been made in the calculations in relation to system boundaries and included 
parameters, and this ensures uniformity and transparency in relation to the studies.  

• The tool is not only for the Commission and practitioners conducting the studies, but for all 
stakeholders. Therefore, it is important that everyone can understand the overall approach and 
the results, although there are underlying estimations with a high complexity, that not everybody 
can be expected to be familiar with. It is therefore of high importance that the methodology 
supports the elaboration of well-structured and understandable study reports including relevant 
and easily readable summary sections with a presentation of results. 

• The current calculations ensure a relatively quick process, and it is therefore important that a 
new method do not complicate the process to such an extent that the process for studies will 
require extended consumption of time and resources. 

  
The advantage of the EcoReport tool in its current design is to a large extent associated with the system 
delimitations that are set, which ensure consistency in different studies, a quick process, and calculations 
that are relevant concerning energy and CO2 emissions. 
 
Circular Economy 
The circular economy is based on the principles of designing out waste and pollution, keeping products 
and materials in use, and regenerating natural systems. For energy related products this can be obtained 
by ensuring a long lifetime, making sure that the products can be repaired/refurbished, and eventually 
that the products can be disassembled into clean fractions for recycling. A wide range of sustainable 
initiatives and solutions already exists for a variety of products groups.  
 
It can be debated whether circular economy is a new concept, as the ideas of the circular economy 
builds on well-known concepts, e.g. the waste hierarchy, cradle to cradle, design for environment etc. 
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The most important difference between the circular economy and previous initiatives is the broad support 
from both member states and the EU commission which means that resource efficiency requirements are 
implemented in Ecodesign regulations. The challenge is that EcoReport tool was developed in a time 
with less focus on resources and with a high focus on the energy consumption meaning that EcoReport 
tool is not created to assess the potential benefit of different circular economy options. Hence, it is crucial 
to consider how EcoReport tool can be updated. In this process it is relevant to investigate whether the 
EU method, Product Environmental Footprint includes relevant aspects, which could prove beneficial to 
include in EcoReport Tool.  

 
Financing and conduction of the study 
This study is financed by the Danish Environmental Protection Agency and has been carried out by 
Marianne Wesnæs (SDU Life Cycle Engineering, University of Southern Denmark) together with  
Peter Skov Hansen (Viegand Maagøe). The study has been carried out in August-October 2020. 
 
The contents of this report do not necessarily represent the official views of the Danish Environmental 
Protection Agency. The content of the report represents the viewpoint of the authors. 
 
 
 
1.2 OBJECTIVE OF THIS STUDY 
 
The overall objective of this study is to provide inputs for a possible further development and improve-
ment of EcoReport Tool with focus on providing inputs for implementing aspects of circular economy, 
e.g. reuse and recycling (of products and materials) as well as service life and service life extension (by 
e.g. repair). The inputs are based on the principles of life cycle assessments, i.e. seen in a lifetime 
perspective for products, and in a holistic perspective. 
 
The purpose is to analyse aspects in relation to energy, environment and resources. Economic aspects 
are not included.  
 
It should be emphasised, that the purpose of this study is not to criticise previous preparatory studies, 
review studies or EcoReport Tool itself. The purpose of the present study is to provide inputs for 
improvement opportunities regarding how to include aspects of circular economy into the calculation tool 
EcoReport Tool, and not for the entire overall MEErP method. As EcoReport Tool is a simplified tool, 
which aims to be fast and easy to use for a variety of users, the goal has been to keep the suggestions 
for improvements at a simplified level. It should be emphasized, that the goal has not been to develop an 
advanced and comprehensive, time demanding tool, which can only be used by specialists. An 
advanced, comprehensive tool might give more precise results, however, the wish is to obtain results “as 
close as possible” with the simplified tool, EcoReport Tool. 
 
Not included in the present study 
The report does not contain a direct comparison of EcoReport tool and the EU Product Environmental 
Footprint method (PEF); it only focusses on the possibilities for implementing some of the methodological 
aspects from PEF in an updated version of EcoReport Tool. Accordingly, this report does not contain a 
“side by side” comparison of EcoReport Tool and the PEF method. Furthermore, it does not contain a 
description or an analysis or review of the PEF method. Only selected aspects of the PEF method 
related to Circular Economy are included. Moreover, the report does not contain discussions on 
methodological aspects of the PEF method, for example, there are no discussions on how PEF 
apply/does not apply the consequential approach (for example related to recycling), or to which degree 
Indirect Land Use Changes (ILUC) is included / not included in PEF. 
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1.3 METHODOLOGICAL FRAMEWORK 
 
The study is based on analysis of how circular aspects are included in current version of EcoReport Tool, 
combined with analysis of selected circular aspects from the Product Environmental Footprint (PEF) 
method. Calculations are carried out for a test product group – household refrigerators – by use of 
EcoReport Tool and by use of selected parts from the PEF method in order to identify significant 
differences, and in order to test which parts of the circular aspects from the PEF method that can be 
implemented in a future version of EcoReport Tool. 
 
Ideally, it would have been optimal to carry out a full PEF study for the test product group, using the PEF 
databases and the newest version of the PEF method, comparing the PEF results with the results from 
EcoReport Tool in order to identify whether the tools lead to matching recommendations with regard to 
circular aspects. However, it is too time demanding to carry out a full PEF study within the framework of 
the present study (one man month), and furthermore, the PEF databases are not available for studies not 
carried out as part of a PEF study2. Accordingly, a simplified approach has been taken: Specific circular 
aspects have been selected and analysed by comparing the methods and results from EcoReport Tool 
compared to the parts of the PEF method related to this specific aspect. 
 
Test product group: Household refrigerators 
Household refrigerators was selected as test product group for the calculations, as this product group 
contains interesting aspects; the environmental impacts are not exclusively caused by energy 
consumption but might also arise from chemicals; refrigerants and blowing agents for producing the 
insulation foam. In addition, the category Fridges and Freezers is interesting because the current 
regulation on Ecodesign requirements will be replaced by 1 March 2021, by new Eeodesign 
requirements containing requirements for repairability and recyclability, which will contribute to circular 
economy objectives by improving the life span, maintenance, re-use, upgrade, recyclability and waste 
handling of appliances3 (see section 2.5). 
 
The study includes: 
 
Analysis of the current version of EcoReport Tool 

 Descriptions of how selected aspects of circular economy are included in the current version of 
EcoReport Tool; recycled content (use of recycled materials in the production of new products), 
lifetime, lifetime extension, reuse, repair, recycling and waste management. The descriptions are 
based on experience with the current version of EcoReport Tool 

 Calculations in EcoReport Tool for the test product group, household refrigerators 
 
Analysis of selected circular aspects from the Product Environmental Footprint (PEF) method 

 Descriptions of how selected aspects of circular economy are included in the Product 
Environmental Footprint (PEF) method; recycled content (use of recycled materials in the 
production of new products), lifetime, lifetime extension, reuse, repair, recycling and waste 
management. The descriptions are based on the principles for “Recycled content”, ”End of life 
modelling” and ”Extended product lifetime”, as described in the method behind the current PEF 
transition stage, Zampori and Pant (2019)4. 

 
Comparison of results from EcoReport Tool and PEF 

 The results from EcoReport Tool for a fridge-freezer is compared to results using selected 
aspects from the PEF method. As the PEF method is significantly more complicated and time 
consuming than the EcoReport Tool, it is not recommendable to transfer the entire PEF method 
directly to the EcoReport Tool because the intention is to keep EcoReport Tool as a simple tool. 
Accordingly, the recommendations are based on selected parts of the PEF method, and an 
evaluation of which parts that can be adapted and simplified to a future revised version of the 
EcoReport Tool. 

 The results from EcoReport Tool are not directly comparable to results from the PEF method due 
to differences in databases and differences regarding the impact assessment methods used, as 
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outlined in the report “Initial analysis of EcoReport Tool” 5. The exact results will, due to the 
mentioned differences, arrive at different levels, and due to use of different impact assessment 
methods, the results also have different units (e.g. “Acidification” is measured in mol H+ eq. in 
the PEF method and in g SO2 equivalents in EcoReport Tool). Accordingly, comparisons will be 
performed from a relative perspective, not focussing on all differences caused by different 
datasets and impact assessment methods, but mainly focussing on to which extent the two 
methods arrive at the same conclusions. 

 It should be emphasized that it has not been possible to use PEF data for the calculations, as 
the PEF databases may only be used for the PEF transition studies. As this study focus on 
options for improving the EcoReport methods rather than specific data or the data behind, this is 
overcome by using alternative data. 

 The PEF based calculations have been conducted by use of the LCA software SimaPro (version 
9.0.0.49) using the EcoInvent Database (version 3.5). 

 The calculations using the PEF method are performed for a fridge-freezer identical to the product 
modelled in EcoReport tool.  

 The calculations serve to illustrate the principles, and to identify aspects of the PEF method that 
can be used in a future version of EcoReport Tool, not to perform a full LCA. 

 
 
 
1.4 STRUCTURE OF THE REPORT 
 
The structure of the report follows the life cycle stages in EcoReport Tool: 

 Production (extraction and production of materials and manufacturing of the products, including 
“recycled content”) 

 Distribution (not included in the present report, as it seldom has significance) 
 Use (use of the products, extension of lifetime, repair and maintenance) 
 End-of-Life (recycling, recovery and disposal) 

 
• Chapter 2 contains a short introduction to EcoReport Tool 
• Chapter 3 contains a short introduction to the EU Product Environmental Footprint method. 
• Chapter 4 contains a comparison of the results for a lifecycle assessment for a fridge-freezer, 

calculated by EcoReport Tool compared to calculations carried out by use of selected aspects 
from the PEF method. 

• Chapter 5-7 contains an analysis of how circular aspects are modelled in each of the life cycle 
stages EcoReport Tool, and to which extent these should /could be improved. For each life cycle 
stage, relevant aspects in relation to circular economy are selected and discussed. 

• Chapter 8 contains aspects related to the use of chemicals 
• Chapter 9 contains aspects related to the interactions with other systems 
• Chapter 10 are related to electricity production, as this is the most significant parameter for all 

the results 
 
For each aspect, there is a section with an introduction to how this is currently modelled in EcoReport 
Tool, and it is discussed if the modelling (or data behind the modelling) needs updating. Then the PEF 
method is introduced, related to the specific aspect. Each section ends with a discussion of the needs for 
updating this specific part of EcoReport Tool, followed by an evaluation of to which the PEF method has 
parts that could be used for the update, leading to recommendations. 
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Figure 1.1. Overview of the structure of the report 
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1.5 SUMMARY AND CONCLUSIONS 
 
The summary and conclusions in this section are based on the following chapters. A summary of the 
main findings and conclusions for each of the methodological aspects is shown in table 1.1 below. 
 
Table 1.1 Main findings and conclusions for each of the methodological aspects 
 

 
EcoReport Tool (chapter 2) 
 
• Circular Economy: As the Ecodesign Directive moves towards the direction of Circular Economy, 

it is highly relevant that EcoReport Tool is developed in the same direction in order to reflect the 
aspects of Circular Economy. Accordingly, it is no longer sufficient to focus on energy consumption 
and CO2 emissions only; aspects related to Circular Economy are needed, especially regarding 
consumption and recycling of resources. Recommendation: Overall, an update of EcoReport 
Tool should focus on being able to reflect aspects of Circular Economy; e.g. use of recycled 
materials in products (“recycled content”), re-use, repair, maintenance and extended lifetime, 
production of spare parts, dismantling and recovery of waste. 

 
It could be beneficial if the tool in the future could include guidance related the circular economy 
aspects, for example by including a list with a series of questions and simple calculations to quantify 
whether circular economy requirements make sense. These questions and calculations could, for 
example, include considerations in relation to the following aspects: 
• the future expected improvement in energy consumption in the use phase should be 

considered and the trade-off between a longer lifetime and the risk of blocking more efficient 
products from the market should be estimated  

• the expected lifetime which should be seen in connection with the improvement in energy 
consumption, and also related to the behaviour of the consumers, e.g. consumers may be 
replacing products of other reasons than faulty products (new kitchen, a desire for new 
design/functions, a noisy product etc.)   

• whether the expected lifetime is decreasing, which is the case for many appliances today 
• the expected development of the CO2 emission from the electricity supply with a falling trend 

towards 2050. However, care should be taken; if the lifetime is extended of inefficient products it 
may be more difficult to fulfil the ambitions on an electricity supply with low CO2 intensity. 

• considerations regarding the economic impact of the parts which are likely to break and how 
easy the products can be replaced (combined with the price for the repair and spare parts), as this 
has an impact on the consumers likeliness to repair products. 

 
Read more in chapter 2 

 
Product Environmental Footprint (PEF) (chapter 3) 
 
Chapter 3 contains a short introduction to the EU Product Environmental Footprint method and does 
not contain any recommendations 
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Example – a fridge-freezer (chapter 4) 
 
• Data: Overall the results from EcoReport tool seems rather robust (for energy and climate 

change), but with an increased focus on resources, the current dataset seems very limited. 
However, as Circular Economy increase focus on resources, EcoReport Tool needs further 
development regarding datasets as well as method. Recommendation: It would be a benefit if the 
updated version of EcoReport tool could be based on the datasets from PEF; first of all, as the 
data used in PEF is considerably newer, more updated and of higher quality, than data in the 
current version of EcoReport tool. Secondly, in order to ensure that the two schemes lead to the 
same results, especially with regard to resource consumptions, use of recycled materials 
(“recycled content”) and recycling of materials. Furthermore, use of PEF data in EcoReport tool will 
also save time for the update and use of EcoReport tool. 
 

• Impact Categories: The Environmental Impact categories and methods in the current version of 
EcoReport Tool is outdated and needs updating. Recommendation: It is recommended to base a 
future version of EcoReport Tool on selected impact categories from the newest version of the 
PEF method, using the same characterisation factors. It is recommended to include at least the 
PEF impact categories “Climate Change” and “Resource use - minerals and metals” and “Land 
use”, and maybe all the categories (except the toxicity-related categories). However, including all 
the 17 impact categories might increase the complexity of EcoReport Tool. It is not recommended 
to include the impact categories related to toxicity, as this will be too comprehensive and as 
EcoReport Tool should be kept as a simple tool, see also chapter 8. Furthermore, it recommended 
to consider implementing the normalisation and weighting methods and factors from the PEF 
method in order to use the same priorities in all studies. Read also chapter 8 in the report “Initial 
analysis of EcoReport Tool”6 regarding impact categories. 

 
• Resource consumption: In the results, the resource consumption in EcoReport Tool is reported 

as an amount of each material category in grams. The data for recycled amounts are based on 
average recycling rates, not related to the specific product group, and this approach to not support 
any incentive for recycling or for using recycled materials in the production of products. The most 
critical issue regarding the resource consumption is that the method for the use of resources in 
EcoReport Tool does not support decisions regarding the use of resources, as it does not contain 
any information related to identifying which materials that are “critical”. The amount of materials in 
grams is not sufficient information for producers or designers to design future products which are 
“better”, e.g. easier to recycle. Recommendation: The lack of a method for assessing resource 
consumption is not an easy task to solve. The challenges are related to lack of a recognised 
assessment method for resources, and lack of detailed guidelines related to the circular economy. 
It is recommended to follow the development in the current ongoing transition phase of the Product 
Environmental Footprint initiative and to develop methods and examples of products designed for 
optimal recycling of materials. 

 
• Scenarios: EcoReport tool is currently used for a hot spot analysis and is lacking options with 

encouraging the practitioners to include circular economy aspects. In addition, EcoReport uses a 
fixed CO2-emission factor which does not reflect the development towards greener electricity all 
over Europe in the coming decade. Recommendation: Include the opportunity to create scenarios 
directly in EcoReport tool. It could e.g. include guidance on important aspects to consider. 
Furthermore, the model should be dynamic and take into account the decreasing CO2 from 
electricity consumption 

 
Read more in chapter 4 
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Production – Use of raw materials and manufacturing (chapter 5) 
 
• Data for materials: Data for materials need updating regarding impact assessment methods and 

factors. Also, data on materials do not always cover the components in the Bill of materials and 
accordingly, the practitioner must make some estimates, which might have significance for the 
overall results. There is a need for more material categories to make it possible for the 
practitioners to select relevant categories. Especially, there is a need for updating data for the 
electronics in the products, as the current product groups under the Ecodesign directive to an 
increasingly degree contains electronics, screens, smart-grid functions, internet connection etc.  
Recommendation: As recommended above, it is recommended that the database behind 
EcoReport Tool is updated and that it is based on the PEF database, if possible. 
 

• Description of the current method: The share of primary and secondary materials as input for 
production is not clearly described for each material. Recommendation: There is a need for a 
clear description of the method for the applied share of primary and secondary materials for 
EcoReport Tool. 

 
• The method for using recycled materials in the production of products: The number of 

recycled materials is limited and it should be possible to apply the actual shares of primary and 
secondary materials to support the intentions of the new EU Circular Economy Action Plan 
regarding use of secondary materials. Recommendation: A decision is needed regarding if 
EcoReport Tool (and MEErP) should support EU Circular Economy Action Plan regarding the use 
of secondary materials. If so, this should be implemented in the method behind EcoReport Tool. 
Also, the method for reflecting (and giving credits to) use of recycled materials could be based on 
the PEF method, by use of the “A-factor” from the PEF Circular Footprint Formula (CFF) for 
various materials. The A factor split the environmental impacts from recycling and virgin material 
production between the product system delivering the recycled material and the product using 
recycled material. Accordingly, it is recommended to consider incorporating the A-factor in the 
recycling models in EcoReport Tool, although it might not have big significance for the overall 
conclusions. 
 

• The data for the share of primary and secondary materials as input for materials probably 
needs an update. As the current share is not documented, it is not clear if it is outdated. The 
practitioner working with EcoReport Tool can create their own datasets and include materials with 
a specified ratio of secondary materials, however, it could lead to inconsistency between product 
categories (if a practitioner for one product category creates a new dataset for aluminium and 
another practitioner, working with another product category which also includes aluminium, there is 
a risk of deviating datasets). Furthermore, it is time-consuming to establish new datasets, and 
there might not be prioritised. Recommendation: Data for the share of the use of primary and 
secondary materials should be examined and updated where necessary. See further discussion of 
this issue in chapter 7. 

 
Read more in chapter 5 
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Use (chapter 6) 
 
• Data availability: Overall, for all product groups, there is a significant lack of availability of reliable 

data on lifetime, lifetime extension, repair, spare parts, maintenance, and reuse, and how 
maintenance and repair influence the lifetime. This is a major issue related to potential 
requirements related to recycling and Circular Economy, as these will then be based on 
assumptions rather than knowledge. Recommendation: Studies on lifetime, lifetime extension, 
repair, spare parts, maintenance and reuse, and how maintenance and repair influence the lifetime 
is needed on an EU level. Some of the data needed are related to consumer surveys (for the 
average lifetime of products), others can be based on Life Cycle Assessments focusing on 
production and storage of spare parts and prolonged lifetime for products. The task is not easily 
solved. 
 

• The Lifetime in EcoReport Tool is based on an average lifetime of the product. It means that it is 
assumed that products from 2012 have the same lifetime as products produced in 2020. It could 
benefit if it was possible to model the impact of different lifetimes in EcoReport tool. See lifetime 
extensions below. Recommendation: It is recommended that EcoReport tool could include 
considerations on the trend with decreasing lifetimes, e.g. clear guidance that the trend should be 
considered, and the future expected lifetime should be used in calculations. Furthermore, it is 
recommended to include the possibility to create different scenario models in EcoReport tool with 
dynamic sales, stock, efficiency improvements, lifetimes etc 

 
• Lifetime extension is one of the central aspects of Circular Economy. In EcoReport Tool, lifetime 

is entered into the tool by the practitioner, however by a set factor for all years. However, as 
described in section 6.2.1, extended lifetime is not always an environmental benefit, as a 
significant increase in energy efficiency for a product group might outweigh the benefits of a 
prolonged lifetime. Recommendation: It is suggested that EcoReport tool should include 
calculations that could indicate whether lifetime extensions make sense. Maybe comprehensive 
LCA studies are needed for this task, however, is should also be possible to model these aspects 
in EcoReport Tool. This calculation should include inputs on the future expected energy 
improvements, the future CO2-intensity of the electricity supply and the current and future 
expected lifetime of the product. In addition, it should be clear how to model a lifetime extension 
and how the sales and stock are affected 

 
• Maintenance includes energy consumption for maintenance, chemicals and other auxiliary 

products used for maintenance during the use stage of products. In the current version of 
EcoReport Tool, it is not straightforward to include chemicals and auxiliary materials for 
maintenance. For most product groups this issue is, however, of less significance for the overall 
results. For some product groups, e.g. for air conditioners, the refilling of refrigerants during the 
use stage could have significance. Recommendation: It should be a possibility to include more 
chemicals and other auxiliary products used for maintenance during the use stage of products in 
EcoReport Tool. However, for most of the current product groups, chemicals and auxiliary 
products will only have minor significance for the overall results. 

 
• Repair and spare parts include use of spare parts, which will lead to prolonged lifetime of the 

products. Basically, the main problem related to this is data availability as discussed below. In the 
current version of EcoReport Tool, the amount of spare parts for repair and maintenance 
calculated by a default factor, fixed to 1% of the materials from the Bill of Materials, and it is not 
straightforward to change this. In EcoReport Tool, an alternative possibility is to include reuse as 
increased recycling, however, this opportunity is not used very often (and seems less relevant for 
the modelling of reuse). Recommendation: With regard to repair and spare parts, data availability 
is the main problem related to a realistic modelling of repair. This is a problem for both EcoReport 
Tool and PEF. When taking into consideration that data for repair is based on estimates, the 
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current modelling by using 1% of the Bill of Materials seems sufficient in most cases. However, for 
a future version of EcoReport Tool, it should be possible to adjust the “repair factor”, or even to 
insert specific materials for repair and at the same time reflect this in adjustable lifetime for the 
products in order to reflect the intensions in the EU Circular Economy Action Plan. 

 
Read more in chapter 6 

 
End-of-Life (chapter 7) 
 
• Recycling rates, data: The recycling rates for some materials are not updated and some of them 

seem unrealistic high. Recommendation: The default recycling rates in EcoReport Tool could be 
updated in accordance with Annex C from the PEF method combined with data based on the 
background reports from EUs list of Critical Raw Materials   Furthermore, the recycling rates 
should be updated on a regular basis (e.g. with an interval of 3-4 years) as recycling of materials is 
under development in EU. 
 

• Recycling rates, model: The recycling rates should be designed in a way so the practitioner 
easily can change the assumptions in a scenario model. Recommendation: It is recommended to 
change the structure of the EcoReport Tool Excel sheet slightly to make it easier for a practitioner 
performing the study to change recycling rates for various materials and compare the changes in a 
scenario model. Also, it may be needed to include considerations on the actual recycling of the 
raw materials. 

 
• Credit regarding recycling is handled differently in PEF and EcoReport tool. Recommendation: 

It is recommended to have tools that give the same results (PEF and EcoReport Tool) regarding 
credit for recycling, as both tools are EU tools with the same overall intentions (i.e. to increase 
recycling). It is recommended to use the Circular Footprint Formula and default data for this from 
the PEF method. Furthermore, it is recommended to implement PEF datasets for recycling of 
materials into the EcoReport datasets. However, it is not recommended to apply the quality factor 
Q (from PEF) and the downcycling factor k (from EcoReport Tool) (these issues should rather be 
reflected in a relatively lower recycling rate, as data for Q and k are difficult to find). 

 
• Share of burdens for recycling between supplier and user of recycled materials: To benefit 

the use of recycled materials, as stipulated by the Circular Economy Action Plan by the European 
Commission. Recommendation: The allocation factor, A, shares the burdens and credits between 
supplier and user of recycled materials. As discussed in chapter 4, it is should be considered if it 
would be relevant to implement the factor A in EcoReport Tool, in order to benefit the use of 
recycled materials, and furthermore, in order to make the EcoReport Tool method correspond with 
the PEF method (as both methods are developed under the European Commission). 

 
• Waste incineration: The data for waste incineration and avoided heat and electricity production 

could be updated. Recommendation: The data for waste incineration and avoided heat and 
electricity production could be updated to correspond to the data from PEF (as both methods are 
developed under the European Commission), however, it is probably not crucial for the overall 
results. 

 
Read more in chapter 7 
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Chemicals (chapter 8) 
 
• Chemicals: The current version of EcoReport Tool is not capable of including chemicals and 

toxicity-related impacts from these in a manner that can support decisions related to chemicals. 
The example for refrigerators shows that it is not possible to include chemicals relevant for this 
product group (refrigerants and blowing agents for the insulation foam) in a way that sufficiently 
covers the environmental impacts from these chemicals. During the PEF pilot phase (2013-2019) it 
was decided not to include the toxicity-related impact categories in the list of impact categories to 
be communicated, due to a need for updated data and method. In 2020, an updated method 
regarding toxicity has been published, however, the testing of this during the transition phase is 
not published yet. The method and data will be further developed during the current PEF transition 
phase (2019-ongoing). Recommendation: Although very important, it is considered to be too 
complicated to include chemicals and toxicity-related impacts related to these in a simplified tool 
like EcoReport Tool. Accordingly, it is not recommended to extend EcoReport Tool with chemicals 
or toxicity related impact categories. Maybe, in the future, it could be considered to include a 
simplified version of the PEF method and data for specific, relevant chemicals in EcoReport Tool, 
provided that the PEF method is further developed in this area (regarding methods and data), and 
these have been tested in the PEF initiative. 

 
Read more in chapter 8 
 

 
Interactions with other systems and other aspects (chapter 9) 
 
• Interactions: The current method to assess excess heat seems adequate in EcoReport tool. 

However, the tool cannot handle the consideration regarding food waste. Food waste can be seen 
as interactions with other systems, but it can be difficult to implement considerations on all 
systems aspects related to all products subject to Ecodesign and/or energy labelling in one 
common tool. Recommendation:  Regarding the smart grid functions, it seems reasonable to 
include the opportunity to model the effect of these functions in EcoReport tool in a simple manner 
(e.g. in for form of energy reduction). 

 
Read more in chapter 9 

 
Electricity (Chapter 10) 
 
• CO2-emission intensity: The CO2-emission intensity is fixed (currently at a high value) which not 

reflects the future development. Also, when products are discarded in 10-15 years the low CO2-
emission intensity at that time may impact whether the best option is to prolong the lifetime or 
replace the product whit a new and efficient model. Recommendation: It is recommended that 
EcoReport tool includes a dynamic CO2-emission intensity meaning that the impact of using 1 kWh 
electricity is higher today than in 2030. However, care must be taken not to remove incentives to 
reduce energy consumption in the use phase. 
 

Read more in chapter 10 
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All the recommendations above should be seen in the light of that it is important to keep EcoReport 
Tool as a simple tool, which should be easy to use and understand for the practitioners and the 
stakeholders. 
 
Implementing the recommended aspects above will bring EcoReport Tool closer towards reflecting 
and supporting relevant aspects of Circular Economy.  
 
It should be emphasized that EcoReport Tool can give guidance on an overall level for product 
groups, but it should not be used for comparisons. 
 
Accordingly, specific questions related to circular economy still needs detailed, comprehensive LCAs, 
for questions like: 
“What are the environmental benefits and drawbacks of increasing the availability of spare parts”, 
which, on one hand might increase the lifetime of products, but on the other hand might lead to 
increased and excess production and storage of spare parts, which might never come in use” or 
“What are the environmental benefits and drawbacks of smart technology/ Internet of Things (IoT)”, 
e.g. smart refrigerators with technology to sense which kinds of products are being stored and keep a 
track of the stock (and maybe due dates) through barcode or scanning, which is, on one hand 
increased consumption of electricity for surveillance and increased material consumption for 
electronics, and on the other hand possibilities for reducing food waste. 
 
An upgraded version of EcoReport Tool should reflect the aspects of Circular Economy, like recycled 
content (the use of recycled materials in products), lifetime extensions, repair and spare parts, 
recycling and recovery on an overall level but will not be detailed enough for direct comparisons. 
 

 
 
 
 
 
 

 
1 Page 29 in European Commission (2019d): Sustainable Products in a Circular Economy - Towards an EU Product 
Policy. Framework contributing to the Circular Economy. 
 
2 The PEF datasets are use restricted and can be used for implementing official PEF studies exclusively under 
thefinalised 18 PEFCRs or 2 OEFSRs that have been developed during the pilot phase 2013-2018. Sphera 
Solutions Gmbh (2020): Thinkstep node on the Life Cycle Data Network. 1) Environmental Footprint (EF) secondary 
data sets version EF 2.0  http://lcdn.thinkstep.com/Node/#  
 
EU - Energy labelling and ecodesign requirements for Fridges and freezers. https://ec.europa.eu/info/energy-climate-
change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/energy-label-and-
ecodesign/energy-efficient-products/fridges-and-freezers_en  
 
3 EU - Energy labelling and ecodesign requirements for Fridges and freezers. https://ec.europa.eu/info/energy-
climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/energy-label-and-
ecodesign/energy-efficient-products/fridges-and-freezers_en  
 
4 Zampori and Pant (2019): Suggestions for updating the Product Environmental Footprint (PEF) method 
 
5 Wesnæs M, P Skov Hansen, and A Gydesen (2019). Initial analysis of EcoReport Tool 
 
6 Wesnæs M, P Skov Hansen, and A Gydesen (2019): Initial analysis of EcoReport Tool 

http://lcdn.thinkstep.com/Node/
https://ec.europa.eu/info/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/energy-label-and-ecodesign/energy-efficient-products/fridges-and-freezers_en
https://ec.europa.eu/info/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/energy-label-and-ecodesign/energy-efficient-products/fridges-and-freezers_en
https://ec.europa.eu/info/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/energy-label-and-ecodesign/energy-efficient-products/fridges-and-freezers_en
https://ec.europa.eu/info/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/energy-label-and-ecodesign/energy-efficient-products/fridges-and-freezers_en
https://ec.europa.eu/info/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/energy-label-and-ecodesign/energy-efficient-products/fridges-and-freezers_en
https://ec.europa.eu/info/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/energy-label-and-ecodesign/energy-efficient-products/fridges-and-freezers_en


EcoReport Tool and Aspects of Circular Economy 
  
  

 PAGE 15 OF 108 
 
 

2 ECOREPORT TOOL AND REQUIREMENTS IN REGULATIONS 
UNDER THE ECODESIGN DIRECTIVE 

 
This chapter contains a short introduction to the current version of EcoReport Tool, in order to introduce 
readers, who are not familiar with EcoReport Tool, to the current model. 
 
The overall purpose of EcoReport Tool is described, followed by an introduction to how EcoReport Tool 
is used in the MEErP preparatory studies. An overview of the parameters included as input for the 
calculations in EcoReport Tool is given. Moreover, an example of how the results from EcoReport Tool 
can be presented for the stakeholders, by use of an example for a fridge-freezer from the Review study 
for a Fridge-freezer (COLD 7) from VKH et al. (2015)7. 
 
 
2.1 USE OF ECOREPORT TOOL IN PREPARATORY STUDIES AND REVIEW STUDIES 
 
EcoReport Tool is an Excel based tool, used in the preparatory studies and review studies under the 
Ecodesign Directive. EcoReport Tool is mainly used during the dialogue with the stakeholders and for 
setting requirements, based on several “Base Cases”. A Base Case is a ‘typical product’, representing a 
product category. The Base Cases can be actual products or ‘virtual products’ but these should be 
representative for the entire market. EcoReport Tool is always used in connection with Task 5 in the 
MEErP methodology8 and the main purpose of EcoReport Tool is to calculate: 
 

• Environmental Impact Assessment for the Base Cases, i.e. the consumption of resources 
(materials) and environmental impact categories in MEErP format for all the life cycle phases in 
the product life: Production (Use of raw materials and Manufacturing); Distribution; Use phase 
(including resources used in this phase); and in the End-of-Life Phase. 

 
• Life Cycle Costs for the consumer. Economic costs (not covered by the present study) 

 
• EU Totals. Aggregate the Real-Life Base-Case environmental impact data and the Life Cycle 

Cost (LCC) data to EU-27 level, using stock and market data. This includes: 
o The life cycle environmental impact and total LCC, both for the consumer and society, of 

the new products designed in 2010 or most recent year for which there are reliable data 
o The annual impact of the production, use, and (estimated) disposal of the product group, 

both in terms of the annual environmental impacts and the annual monetary costs for 
consumers and society. 

 
Hence, it is specifically stated in the overall methodology that the EcoReport Tool calculations must 
include emission/resource categories for raw materials (production and manufacturing), distribution, use 
and End-of-Life. The calculations are based on the data collected from Task 1 to Task 4 in the 
preparatory/review studies (see section 2.2). The results from EcoReport tool are almost always 
presented in Task 5, where the economic and environmental impacts are calculated. The information 
from the previous tasks is used to create an appropriate number of base cases. The use of materials for 
the base case is often based on aggregated data from more manufactures which means that the material 
composition represents an average estimate.  
 
The results from EcoReport Tool can be used to perform a hot spot analysis to highlight the phase(s) 
with the most significant impacts. 
 
It is important to emphasize, that the results from EcoReport Tool represent the representative, average 
products (the Base Cases) on a rather overall level. EcoReport Tool is not intended to be used for a 
comparison of alternative products within the product category, as it is a simplified tool which does not 
contain the levels of details that would be needed for comparisons.  
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2.2 INPUT – DATA AND INFORMATION NEEDED FOR ECOREPORT TOOL 
 
The information and data needed for EcoReport Tool are listed below. The Bases Cases are defined on 
the basis on inputs from Task 1-4 of the preparatory studies in the MEErP methodology, and the data 
inputs for EcoReport Tool is also based on inputs from Task 1-49: 
 

Product-specific inputs 
From all tasks 1 to 4: Definition of the base case(s)  
Task 1: The most appropriate test standard for performance and consumption data 
Task 2:  EU-27 annual unit sales 

EU-27 unit stocks  
Purchase price. The installation costs  
Repair and maintenance costs 
Unitary rates for energy, water and/or other consumables 
Discount, inflation, interest rates to be applied 
Product service life 

Task 3  Annual resources consumption (energy, water, consumables) 
Emissions caused during product life 
Product use and stock life, if appropriate 
As appropriate, multiplier(s) to transform standard test data to real-life consumption data 
Average user demand/ load 
Collection rate at end-of-life (per fraction if applicable) 

Task4  Product weight  
Bill-of-Materials (BOM) 
Primary scrap production during sheet metal manufacturing (avg. EU) 
Volume and weight of the packaged product avg. EU; 
Selected EU scenario at end-of-life of materials flow for: 

o Disposal (landfill, pyrolytic incineration); 
o Thermal Recycling (non-hazardous incineration optimised for energy recovery); 
o Re-use or materials recycling scenario. 

 
 
 
2.3 OUTPUT – RESULTS FROM ECOREPORT TOOL  
 
The use of EcoReport tool varies greatly depending on the consultant performing the study. The 
presentation of the environmental performance depends on the study team and can vary. Some review 
studies are focussing on the energy consumption (i.e. “primary energy”) and the Greenhouse Gas 
emissions (in CO2-eq) in the main report and the remaining impact categories in an annex while other 
studies are presenting all the results. The visual presentation can also vary from direct copy-paste from 
EcoReport Tool to graphs and figures presenting the results from the different life cycle stages. 
 
Examples of the results from EcoReport Tool for a fridge-freezer from the Household Refrigeration 
review study from 201510 are shown in table 2.1 and figure 2.1 and 2.2 below. 
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Table 2.1 EcoReport output: Environmental Life Cycle Assessment per Base Case in 2014 from the 
Ecodesign & Labelling Preparatory/review study on Household Refrigeration by VKH et al. (2015) 

 
 
 
Figure 2.1 Environmental impacts, share per life cycle stage from the Ecodesign & Labelling 
Preparatory/review study on Household Refrigeration by VKH et al. (2015) 
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Figure 2.2 Environmental impacts, share per life cycle stage (electricity=100=3.14% of EU total) from the 
Ecodesign & Labelling Preparatory/review study on Household Refrigeration by VKH et al. (2015) 

 
 
 
 
The results from EcoReport tool are not directly used in connection with the process of suggesting new 
requirements in the review study. The only use of EcoReport tool in the review study seems to be a 
justification to focus at the energy consumption (in the use phase). The improvement options identified in 
the review study are presented in Table 2.2 and all options have, until now, been focussing on the 
energy consumption. 
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Table 2.2 List of design options identified in the review study for Household Refrigeration11  

Option Description Efficiency characteristics Comment 

C1 Compressor nominal COP 
improvement 

COP=1.72 Available for all sizes 

C2 Compressor nominal COP 
improvement 

COP=1.85 Only available for rated cooling capacity 
larger than 60 W, may require oversizing 

C3 Compressor nominal COP 
improvement 

COP=1.98 Only available for rated cooling capacity 
larger than 80 W, may require oversizing 

VSD Variable frequency drive Variable with the base case COP and minimum capacity that can be 
reached vary with size 

I1 Increased insulation thickness + 1 cm Available for all appliances 

I2 Increased insulation thickness + 2 cm May not be applicable to built-in appliances 

I3 Increased insulation thickness + 3 cm May not be applicable to built-in appliances. 

I3 Increased insulation thickness + 3 cm May not be applicable to built-in appliances. 

I3+ 
Increased insulation thickness Increased insulation 

thickness up to 10 cm 
Not applicable to built-in appliances. 

I4 
Use of vacuum insulated panels, 70 

% of door are covered 
Panels 2 cm thickness, 

conductivity 0.0035 Wm-
1.K-1 

Does not apply to wine cooler with glass 

I5 
Use of vacuum insulated panels, 50 
% of lateral and back sides covered 

Panels 2 cm thickness, 
conductivity 0.0035 Wm-

1.K-1 

 

D1 Glass triple glazing E-coating, argon 
fill 

Uvalue = 1.1 Wm-1.K-1 Applied to wine cooler with glass only 

D2 Glass door triple glazing E- coating, 
krypton fill (heavy door) 

Uvalue = 0.8 Wm-1.K-1 Applied to wine cooler with glass only 

PCM 
Phase change material (water for 

refrigerator or water and ammonium 
chloride solution for freezer) 

Cycle frequency (and 
cycling losses) divided by 

two 

 

F1 Improved convection heat transfer 
with indoor fan and multi-flow 

0.8 W fan, +40 % increase 
of the convection coefficient 

Applied to static evaporators only 

F2 Improved condenser heat transfer 
with outdoor fan 

0.68 W fan, +40 % increase 
of the convection coefficient 

Applied to static wire-and- tube condensers 
only 

 
 
This means that resource requirements are not directly assessed in the review study. It should be noted 
that a reduction of the energy consumption of course is in line with the concept of circular economy, but 
circular economy includes various other options which are not assessed in the review study in 
connection with the improvement options in task 6. 
 
Even though the resource efficiency requirements are not modelled in Task 6, some options related to 
resource consumption are discussed in Task 3 in the review study12: 

• Durability: “Regarding durability several stakeholders (UBA/BAM, ANEC/BEUC, ECOS/TopTen) 
had severe doubts on the outcome of this paragraph and have asked for several extensions in 
the course of this study. These requests have been accommodated by the study team, but the 
conclusion remains that extension of the current lifetime of refrigerators and freezers of 15-16 
years does not contribute to energy or carbon emission savings “. 

• Availability of spare parts: “Generally speaking lifetime testing is expensive, both for industry 
but certainly for market surveillance authorities, especially when the appliance is to be tested for 
a projected lifetime of 15-20 years. Finally, there is the option of requesting minimum availability 
of spare parts, also after the appliance is out of production. Given the failure rate and wear, a 
guaranteed availability of the thermostats/thermistors and door gaskets until 7 years after 
production of a model stops, seems to be the most useful. Also, it must be possible to still 
replace just the door gaskets and not the whole door. It would be useful to also have  modular 
electronics unit included in the list of spare parts, but it is difficult to imagine – given the rapid 
progress in electronics manufacture – how this could be implemented without keeping an 
uncertain number of these modules in stock for the full 7 years.”  
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2.4 COMPLEMENTARY STUDY ON OPTIMAL FOOD STORAGE CONDITIONS IN 
REFRIGERATION APPLIANCES 

 
After the review study was finalised, a supplementary study on food waste was conducted stating13: 

• Nonetheless, even when not considering these three factors, it would be enough –in terms of 
mass and energy equivalent–to save 2% on end-use food waste, i.e. 9% instead of 11% 
avoidable waste, to compensate for a 20% higher energy use of the refrigerator. 

• This study confirms that there is a solid basis for policy makers to allow multi-door correction 
factor for refrigeration appliances in Ecodesign and Energy Labelling. At least this would no 
longer penalize the multi-door appliances, with e.g. inherently larger door-leakage energy losses 
than a single-door refrigerator, in Ecodesign and Energy Label rating. 

 
Avoiding food waste is very much in line with the circular economy and are considered to be an important 
aspect.  
 
 
 
2.5 ECODESIGN REQUIREMENTS FOR REFRIGERATING APPLIANCES FROM 1 

MARCH 2021 
 
From 1 March 2021, the current regulation for household refrigerators will be replaced by a new 
regulation for refrigerating appliances; Regulation on Ecodesign requirements of refrigerating 
appliances (EU) 201914, which includes requirements for repairability and recyclability, which will 
contribute to circular economy objectives by increasing the lifetime.  
 
In the considerations for updating the regulation on Ecodesign requirements of refrigerating appliances 
(in the introduction part of the regulation), one of the arguments for the update is:  
 

 
 
In Annex II, the requirements are specified. The requirements specify maximum energy efficiencies of 
refrigeration appliances (related to the energy consumption in the use stage for refrigerating appliances), 
it contains requirements related to functions (e.g. that fast freeze facilities shall automatically revert to the 
previous normal storage conditions after no more than 72 hours), and furthermore, a number of 
requirements related to resource efficiency, i.e. requirements related to:  

• Availability of spare parts (Table 2.3),  
• Access to repair and maintenance information (Table 2.4),  
• Maximum delivery time of spare parts (Table 2.5) and 
• Requirements for dismantling for material recovery and recycling while avoiding pollution (Table 

2.6) 
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Table 2.3 Requirements related to the availability of spare parts, from the resource efficiency requirements 
in the new Regulation on Ecodesign requirements of refrigerating appliances (EU) 2019, which will be valid 
from 1 March 2021 
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Table 2.4 Requirements related to the access to repair and maintenance information, from the resource 
efficiency requirements in the new Regulation on Ecodesign requirements of refrigerating appliances (EU) 
2019, which will be valid from 1 March 2021 
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Table 2.5 Requirements related to the maximum delivery time of spare parts, from the resource efficiency 
requirements in the new Regulation on Ecodesign requirements of refrigerating appliances (EU) 2019, which 
will be valid from 1 March 2021 

 
 
Table 2.6 Requirements for dismantling for material recovery and recycling while avoiding pollution, from 
the resource efficiency requirements in the new Regulation on Ecodesign requirements of refrigerating 
appliances (EU) 2019, which will be valid from 1 March 2021 

 
 
 
2.6 DISCUSSION AND RECOMMENDATIONS 
 
Currently, the use of EcoReport tool is to perform a hot spot analysis, which are used to justify the high 
focus on energy consumption in the use phase. Only looking at the EcoReport tool results would not 
have enlightened the importance of food waste which somehow pinpoint the potential trade-off between 
a specialised tool and a horizontal tool that fits all energy related products. Also, in EcoReport tool it is 
not possible to quickly assess the impacts of other circular economy requirements such as the provision 
of spare parts, End of Life information and so on. Hence, it could be beneficial if the tool in the future 
could include clear guidance on circular economy aspects, for example by including a list with a series of 
questions and simple calculations to quantify whether circular economy requirements make sense. 
These questions and calculations could, for example, include considerations in relation to the following 
aspects: 

• the future expected improvement in energy consumption in the use phase should be 
considered and the trade-off between a longer lifetime and the risk of blocking more efficient 
products from the market should be estimated  

• the expected lifetime which should be seen in connection with the improvement in energy 
consumption, and also related to the behaviour of the consumers, e.g. consumers may be 
replacing products of other reasons than faulty products (new kitchen, a desire for new 
design/functions, a noisy product etc.)   

• whether the expected lifetime is decreasing, which is the case for many appliances today 
• the expected development of the CO2 emission from the electricity supply with a falling trend 

towards 2050. However, care should be taken; if the lifetime is extended of inefficient products it 
may be more difficult to fulfil the ambitions on an electricity supply with low CO2 intensity. 

• considerations regarding the economic impact of the parts which are likely to break and 
how easy the products can be replaced (combined with the price for the repair and spare parts), 
as this has an impact on the consumers likeliness to repair products. 
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These points are only tentative ideas, but the points are important to consider regarding the impacts of 
resource requirements and whether they seem to lead to environmental benefits and reduced 
consumption of resources. If these aspects are updated in the EcoReport tool it may be easier for the 
practitioner performing the studies to quantify and justify resource requirements. However, even with an 
updated tool, the conclusion from the review study may still be relevant due to the focus on climate 
change.  
 
EcoReport Tool has played an important role as part of the MEErP methodology since the Ecodesign 
Directive was launched in 2009. Minimum energy efficiency standards have been set for a variety of 
energy related products, resulting in a significant increase in the energy efficiency of the products, 
resulting in tremendous amounts of energy saved. Some products, like refrigerators, have reached a 
point where further reduction of the energy consumption during use is limited, and hence, it is now 
relevant to include additional requirements, such as requirements involving an extension of the lifetime of 
the products, possibilities for repair and recycling; aspects of the circular economy, as illustrated in table 
2.3-2.6 for refrigerating appliances above. As the Ecodesign Directive moves towards the direction of 
Circular Economy, it is highly relevant that EcoReport Tool is developed in the same direction in order to 
facilitate and reflect the aspects of Circular Economy. Accordingly, it is no longer sufficient to focus on 
energy consumption and CO2 emissions only; aspects related to Circular Economy are needed, 
especially regarding consumption and recycling of resources. 
 

Aspect and issue in the current version of 
EcoReport Tool Recommendations 

Circular Economy: As the Ecodesign Directive moves 
towards the direction of Circular Economy, it is highly 
relevant that EcoReport Tool is developed in the same 
direction in order to reflect the aspects of Circular 
Economy. Accordingly, it is no longer sufficient to 
focus on energy consumption and CO2 emissions only; 
aspects related to Circular Economy are needed, 
especially regarding consumption and recycling of 
resources. 

Overall, an update of EcoReport Tool should focus on 
being able to reflect aspects of Circular Economy; e.g. 
use of recycled materials in products (“recycled 
content”), re-use, repair, maintenance and extended 
lifetime, production of spare parts, dismantling and 
recovery of waste. 

 
 
 

 
7 VHK, ARMINES, Viegand & Maagøe and Wuppertal Institute (2015): Ecodesign & Labelling Review 
Household Refrigeration. Preparatory/review study. 
 
8 Kemna (2011): Methodology for Ecodesign of Energy-related Products. MEErP 2011. Methodology Report. Part 1: 
Methods, p 86.  
 
9 Kemna (2011): Methodology for Ecodesign of Energy-related Products. MEErP 2011. Methodology Report. Part 1: 
Methods, p 86.  
 
10 Section 11.2, page 117-120 in VHK, ARMINES, Viegand & Maagøe and Wuppertal Institute (2015): Ecodesign & 
Labelling Review - Household Refrigeration. Preparatory/review study. 
 
11 VHK, ARMINES, Viegand & Maagøe and Wuppertal Institute (2015): Ecodesign & Labelling Review - Household 
Refrigeration. Preparatory/review study. 
 
12 VHK, ARMINES, Viegand & Maagøe and Wuppertal Institute (2015): Ecodesign & Labelling Review - Household 
Refrigeration. Preparatory/review study. pp 69-72 
 
13 Preparatory/review study on Commission Regulation (EC) No. 643/2009 and Commission Delegated Regulation 
(EU) No. 1060/2010 – complementary research on Optimal food storage conditions in refrigeration appliances p 145 
 
14 European Commission (2019a): Commission Regulation (EU) 2019/2019 of 1 October 2019 laying down ecodesign 
requirements for refrigerating appliances.  
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R2019&from=EN  

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R2019&from=EN
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3 PRODUCT ENVIRONMENTAL FOOTPRINT (PEF)  
 
 
This chapter contains a short introduction to the EU method, Product Environmental Footprint (PEF), in 
order to introduce readers, who are not familiar with PEF, to the background to an a few key terms. 
 
When considering aspects of the PEF method, it is important to keep in mind, that there are some very 
significant differences between the purpose of EcoReport Tool and the PEF method. EcoReport Tool is 
intended to be a simplified tool, that should be not too time consuming, and to be used for hot spot 
analysis of broad average product groups on the European market. EcoReport Tool cannot be used for 
comparing specific products, it is far too simple for that. PEF is much more detailed and comprehensive. 
Accordingly, it is not the intension to implement all aspects from PEF into EcoReport Tool. 
 
 
3.1 BACKGROUND FOR THE PEF METHOD 
 
This chapter contains a short introduction to the Product Environmental Footprint (PEF) method, mainly i 
 
The Product Environmental Footprint (PEF) is a life cycle assessment based method, developed by the 
European Commission. Key features for the method are: 
 

 The PEF was initiated with the aim of providing a harmonised EU methodology for making it 
possible to reduce the environmental impacts of goods and services, taking into account the 
entire life cycle of the products from the extraction of raw materials, during production and use, 
including recycling and final waste management. 
 

 The PEF method is founded on existing approaches and international standards but has been 
further developed during the pilot phase (2013-2019), and the method will be further developed 
throughout the transition phase (2019-ongoing). 
 

 The methodological basis for the transition phase, PEF projects is the JRC report “Zampori and 
Pant (2019): “Suggestions for updating the Product Environmental Footprint (PEF) method”. 

 
The present study is based on the method described in Zampori and Pant (2019). 
 
 
 
3.2 DIFFERENCE BETWEEN PEF STUDIES AND PEF CATEGORY RULES (PEFCRS) 
 
In order to understand how aspects of the PEF method can be used in relation to EcoReport Tool, it is 
necessary to describe the difference between a PEF study and PEF Category Rules: 

 
 A PEF study is a life cycle assessment carried out for a specific product by a specific producer, 

following the PEF method. A PEF study is performed by a company (or a consultant), and the 
PEF report might be internal and does not have to be published. 
 

 Product Environmental Footprint Category Rules (PEFCRs) contains product category-
specific requirements for a product category (e.g. Rechargeable Batteries or Pet Food). The 
primary objective of a PEFCR is to fix a consistent and specific set of rules to calculate the 
relevant environmental information of products belonging to the product category in scope. A 
PEFCR follows the overall PEF method but may contain further requirements and add new 
requirements where the PEF method leaves more than one choice. A PEFCR is developed by a 
Technical Secretariat. The Technical Secretariat shall represent at least 51% of the EU market in 
terms of turnover in the EU. The Technical Secretariat shall achieve this market coverage 
directly by companies participating in it and/or indirectly, through the EU market coverage of 



EcoReport Tool and Aspects of Circular Economy 
  
  

 PAGE 26 OF 108 
 
 

members represented by a business association. The development of a PEFCR includes, 
among other things, the definition of the representative product(s) sold on the EU market, and 
models for this. The representative product may be a real or a virtual (non-existing) product. The 
virtual product should be calculated based on average European market sales-weighted 
characteristics of all existing technologies/ materials covered by the product category or sub-
category. The representative product is the basis for a “first PEF study” of the representative 
product. The first draft PEFCR is based on an analysis of the most relevant aspects (most 
relevant impact categories, most relevant life cycle stages, processes etc.). Furthermore, at least 
three supporting studies shall be carried out in order to test the implementing the first draft 
PEFCR. A “second PEF study” for the representative product is carried out, and the second draft 
PEFCR will be based on this. In addition, the process for developing a PEFCR includes reviews 
and public consultations on draft versions. The final PEFCR will be publicly available at the 
European Commission’s webpage for Product Environmental Footprint15 

 
 A PEF study shall be conducted in compliance with a PEFCR, if a PEFCR is available for the 

product in scope. 
 

 Comparisons and comparative assertions are allowed only if PEF studies are conducted in 
compliance with the same PEFCR.  

 
The requirements included in the PEF method by Zampori and Pant (2019) may be applied in three 
situations: 
 

(1) PEF studies of products which do not 
fall within the scope of a valid PEFCR 

Shall follow the requirements outlined in the method by 
Zampori and Pant (2019) 

(2) For PEF studies of products which fall 
within the scope of a valid PEFCR 

Shall follow the requirements outlined in the method by 
Zampori and Pant (2019) in addition to the requirements listed 
in the applicable PEFCR 

(3) For developing a PEFCR 
 

Shall follow the requirements outlined in Annex A in Zampori 
and Pant (2019) 

 
 
As the current study focuses on how aspects of the PEF method might be used for future versions of 
EcoReport Tool, it is also relevant to describe the terms “Representative Product” and Benchmark. A full 
list of definitions can be found in Zampori and Pant (2019). 
 
Representative product (model) – The RP may be a real or a virtual (non-existing) product. The virtual 
product should be calculated based on average European market sales-weighted characteristics of all 
existing technologies/materials covered by the product category or sub-category. Other weighting sets 
may be used, if justified, for example, a weighted average based on mass (a ton of material) or weighted 
average based on product units (pieces). 
 
PEF study of the representative product (PEF-RP) – PEF study carried out on the representative 
product(s) and intended to identify the most relevant life cycle stages, processes, elementary flows, 
impact categories and any other major requirements needed for the definition of the benchmark for the 
product category/ sub-categories in the scope of the PEFCR. 
 
Benchmark – A standard or point of reference against which any comparison may be made. In the 
context of PEF, the term ‘benchmark’ refers to the average environmental performance of the 
representative product sold in the EU market16. 
 
When evaluating which parts of the PEF method which could be implemented in EcoReport tool, it 
should be emphasized that EcoReport Tool is used as part of MEErP for calculations of Base Cases for 
a product category. If setting MEErP and PEF side by side, it is most relevant to state that Base Cases 
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correspond to “representative products” from the PEF method. Base Cases will normally be a virtual 
(non-existing) product with the average sales-weighted characteristics of all technologies. If it is decided 
to choose a real product for the Base Case calculations it is required that there is a consensus that this 
product represents “the average”. In PEF, “average products” are modelled as part of the development of 
Product Environmental Footprint Category Rules (PEFCR), and accordingly, it is mainly relevant to 
base the recommendations on aspects on the requirements for the development of PEFCRs when 
evaluating relevant parts to include in EcoReport Tool. Requirements for the development of PEFCRs 
are specified in Annex A of Zampori and Pant (2019). 
 
Rules that are specific for PEF studies (and not applicable for PEFCRS) will not be taken into 
consideration in this study, as EcoReport Tool is not used for a specific product by a specific producer. 
 
 
 
 

 
 
15 European Commission (2020). Single Market for Green Products Initiative. 
https://ec.europa.eu/environment/eussd/smgp/index.htm  
 
16 Zampori, L. and Pant, R. (2019). Suggestions for updating the Product Environmental Footprint (PEF) method, p 12 

https://ec.europa.eu/environment/eussd/smgp/index.htm
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4 EXAMPLE – A FRIDGE-FREEZER 
 
 
This chapter contains the results of calculations for the life cycle of a fridge-freezer. The calculations 
have been performed in EcoReport Tool and by use of selected principles from the PEF method, based 
on the data from the preparatory / review study for a fridge-freezer from 2015. 
 
The calculations have been performed in order to analyse details of to which extent the various aspects 
in the present study are significant for the overall results from EcoReport Tool. The results for the fridge-
freezer are used in the discussions in the following chapters. Moreover, the calculated results are used 
for comparing the results with relevant aspects from the PEF method to the extent it has been possible. 
 
Note that the results from the supplementary study on food waste (described in section 2.4) are not 
included in the results from EcoReport, as EcoReport tool was not used in the supplementary study and 
because it is not possible to calculate the impact of food waste in EcoReport tool. 
 
 
4.1 SPECIFICATIONS FOR THE FRIDGE-FREEZER 
 
The inputs for the calculations are based on a fridge-freezer (COLD7) from the Ecodesign & Labelling 
Preparatory/Review study for Household Refrigeration from 2015 by VKH et al. (2015)17 
 
The main specifications for the fridge-freezer are:  

• Without no-frost 
• Refrigerant: R600a 
• Blowing agent (for foam): Cyclopentane 
• Net volume: 294 litres 
• Gross volume: 334 litres 

 
The Bill of Materials is the foundation for the input of materials in EcoReport Tool, see section 5.2.2. The 
Bill of Materials has also been used as the basis for the PEF model. 
 
Details of assembly, distribution, repair and end-of-life are shown in table 4.1 (copied from table 32 in 
VKH  2015). 
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Table 4.1. Details of assembly, distribution, repair and end-of-life. Copied from VKH  2015. 
 

 
 
 
 
 
4.2 ECOREPORT TOOL CALCULATIONS AND RESULTS 
 
The results from the Review study for a Fridge-freezer (COLD 7) from VKH et al. (2015)18 are presented 
in chapter 2 above. In addition to these, the environmental impacts and resource consumptions have 
been recalculated in EcoReport tool. These calculations have been performed in order to be able to 
analyse details of how the various aspects in the following chapters affect the overall results from 
EcoReport Tool, and in order to be able to compare the results with aspects from the PEF method in the 
following chapters. 
 
All environmental results are presented in Annex A in Table A.1 to Table A.5. The tables present the 
following results    

• Life cycle Impact per product over the product’s entire lifetime 
• Life cycle Impact per product per year of use 
• EU Impact of New Models sold in the reference year over the model’s lifetime.  
• EU Impact of Products in stock in the reference year  
• EU Impact of the stock of Fridge-freezers compared to the EU total impacts  

 
Note that the results in the annex may differ slightly from the results of the review study as rounded 
numbers have been used. Besides, the tool also calculates a simple lifecycle cost (LCC), which not are 
reflected in the annex as the focus has been on the environmental impacts.  
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4.3 CALCULATIONS BY USE OF THE PEF METHOD 
 

The calculations by use of the PEF method has been carried out in SimaPro by use of the EcoInvent 
Database. 

It is important to emphasize that the results do not reflect the outcome from a full PEF study or a PEFCR 
study, as the current study has been carried out within 1 man month and is far too small for that. The 
calculations include selected aspects from the PEF method.  

It should be emphasized that it has not been possible to use PEF databases for the calculations, as the 
PEF databases may only be used for the PEF transition studies or PEF studies within the existing PEF 
Pilot product groups. 

The Impact Assessment method is based on the method from the PEF Pilot phase, EF method 2.0, as 
implemented in SimaPro version 9.0.0.49. A newer version of the PEF method is being developed under 
the ongoing transition phase. 

 
 
4.4 SIMILARITIES AND DIFFERENCES - METHODS 
 
The main similarities and differences between the calculations performed with EcoReport Tool and the 
“simplified LCA based on selected aspects from the PEF method” are mentioned in the tables below. 
 
Table 4.2. Production of materials – Similarities and differences between the calculations performed with 
EcoReport Tool and the simplified LCA based on selected aspects from the PEF method. 

EcoReport Tool model Simplified LCA based on aspects from the PEF 
method 

Production of materials  

Input of kg materials based on Bill of Materials (from 
section 5.2.2). Remark: The practitioner must make 
assumptions in order to select material categories, see 
discussion in section 5.2 

Input of kg materials based on Bill of Materials (from 
section 5.2.2). Remark: The practitioner must make 
assumptions in order to select material categories 
 

Recycled content: Input of secondary materials vs 
primary materials is predefined by EcoReport Tool, see 
discussion in section 5.3. However, the actual share of 
secondary materials is not described in detail in 
EcoReport tool or the methodology. 
 
Read more in chapter 5 

Recycled content: In PEF, the input of secondary 
materials vs primary materials must be modelled in 
accordance with the Circular Footprint Formula (CFF), 
see section 5.3.2. 
 
In the present study, the CFF Formula has been used 
by use of the default CFF factors from the PEF method 
(Zampori and Pant, 2019, Annex C) combined with CFF 
factors from the PEFCR on Uninterruptible Power 
Supply (UPS) from the Pilot phase of PEF19. Due to 
lack of data for recycling processes for some of the 
relevant materials in the EcoInvent database, proxies 
have been used for some of the materials. It is 
assumed that the relevant recycling processes are 
available in the PEF database. 
Using the CFF formula for the fridge-freezer means that 
almost 100% of the input materials are calculated as 
primary materials. 
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Table 4.3. Manufacturing – Similarities and differences between the calculations performed with EcoReport 
Tool and the simplified LCA based on selected aspects from the PEF method. 

EcoReport Tool model Simplified LCA based on aspects from the PEF 
method 

Manufacturing: Processing of materials and assembly 

Processing of materials: In EcoReport Tool, the 
manufacturing is calculated automatically based on the 
total amounts of plastics and metals, and the results will 
be based on average emission factors for the category 
(e.g. for “Plastics Manufacturing” regardless of the 
specific plastic type). The practitioner does not have to 
enter any numbers. It means that default factors are 
used, regardless of the processes actually used (for 
steel it could be casting, extrusion, rolling, wire drawing, 
finishing, surface treatment etc.)  
 
Read more in chapter 5 

Processing of materials: In PEF, the processes for 
processing of materials must be entered by the 
practitioner, who has to select which processes that are 
likely to be relevant (for steel it could be casting, 
extrusion, rolling, wire drawing, finishing, surface 
treatment etc.). As the Bill of Materials does not contain 
details of the components, the choice of processes will 
be based on estimates. 
 
Data for the production of some metals have been 
developed under the pilot project covering “Metal 
sheets”, however, data from the EcoInvent database 
have been used in this study.  
 
Due to lack of detailed information of the components, 
estimates have been applied in the present study (e.g. 
it is not clear which specific materials and processes 
that are relevant for the 17.4 kg “Iron and misc. ferro”). 
Accordingly, the estimates are probably not better than 
the predefined values in EcoReport Tool. 

Waste from the processing of materials: Table 4.1 
states that there is 3% primary scrap (sheet metal) from 
the manufacturing. This corresponds to 3% of the 
amount of steel sheet used in the product. The extra 
material processing – 3% of 14.2 kg steel sheet – is 
included as extra energy consumption of in connection 
with the manufacturing. 

Waste from the processing of materials: In PEF, the 
waste of products used during the manufacturing shall 
be included in the modelling of the manufacturing stage 
by use of the Circular Footprint Formula. The metal 
waste from the production is often of high quality, the 
composition is well known (as it is produced at the 
factory) and it often has a higher recycling rate than 
post-consumer materials.  In the present study, only the 
3% of 14.2 kg steel sheet is included, for all other 
materials, waste from the processing of materials are 
not included due to lack of information on the waste 
amounts. 

Assembly: Table 4.1 above contains information 
regarding the assembly of fridge-freezers, however, 
there are no fields in EcoReport tool for entering this 
information (e.g. for the energy consumption for the 
assembly). Accordingly, it is not included. 

Assembly: In PEF studies, the manufacturing data 
have high priority and must be based on company 
specific data, and the PEFCRs shall list the 
requirements for the company specific data*. The 
assembly is listed as one of the activities to include. 
In the present study, assembly is included based on the 
data in table 4.1 above. 
 

*PEFCR: See explanation for the difference between a PEF study and a PEFCR is chapter 3. 
 
  



EcoReport Tool and Aspects of Circular Economy 
  
  

 PAGE 32 OF 108 
 
 

Table 4.4. Distribution – Similarities and differences between the calculations performed with EcoReport Tool 
and the simplified LCA based on selected aspects from the PEF method. 

EcoReport Tool model Simplified LCA based on aspects from the PEF 
method 

Distribution  

Distribution: In EcoReport Tool, it is only possible to 
insert a volume under distribution, and then EcoReport 
Tool use underlying factors for calculating the 
emissions from transport in the distribution stage. 
Accordingly, the information from table 4.1 regarding 
transport distance in km and transport mode is not 
utilised. 

Distribution: The PEF method contains default 
distances and vehicles if data are not available20. In the 
present study, the transport distance and vehicle type 
are based on data from table 4.1. 

 
 
Table 4.5. Use – Similarities and differences between the calculations performed with EcoReport Tool and the 
simplified LCA based on selected aspects from the PEF method. 

EcoReport Tool model Simplified LCA based on aspects from the PEF 
method 

Use  

Use: The use stage mainly contains electricity 
consumption during use (over the entire life span). In 
addition, the use stage contains “repair” which is 
modelled as 1% of all alternative (i.e. 1% of all 
materials in the fridge-freezer) 
 
Read more in chapter 6 

Use: The PEF based model uses the same electricity 
consumption (in kWh) as in EcoReport Tool, with the 
same assumption regarding life span for the fridge-
freezer. 
 
As described in section 5.2.1, materials needed for 
maintenance, repair or refurbishment, including the 
manufacturing, distribution and waste of these (e.g. 
spare parts needed to repair the product, the coolant 
production and waste management due to losses) must 
be included in PEFCRs /PEF studies. It is not specified 
how to estimate the amount of these materials. In the 
present study, it is model as 1% of the alternative for 
the fridge-freezer, as in EcoReport Tool. 
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Table 4.6. End of Life – Similarities and differences between the calculations performed with EcoReport Tool 
and the simplified LCA based on selected aspects from the PEF method. 

EcoReport Tool model Simplified LCA based on aspects from the PEF 
method 

End of Life  

End of Life: In EcoReport tool, the End of Life 
modelling is based on a predefined set of values 
regarding the share of materials which are reused, 
recycled, recovered etc. at End of Life. These values 
can be adjusted if the practitioners can find updated 
values.  
 
The credit given at End of Life is fixed to a share of the 
initial impacts related to the material phase.  
 
Hence, the only input needed is basically a BOM which 
EcoReport tool will use to calculate the credit at End of 
Life.   
 
Read more in chapter 7 

End of Life: In PEF, the End of Life modelling must be 
based on the of the Circular Footprint Formula (see 
further description in chapter 7). Basically, End of Life is 
split into 3 fractions: one for recycling, one for waste 
incineration (with energy recovery) and one for landfill. 
 
In the present study, End of Life is modelled in 
accordance with the PEF Circular Footprint Formula 
(CFF). CFF factors for refrigerators and freezers have 
not been available, and hence, the factors are based on 
the factors from the PEF method (Annex C), the 
PEFCR on Uninterruptible Power Supply (UPS) from 
the Pilot phase of PEF (e.g. the recycling rates for all 
materials)21 and for a few on estimates (due to lack of 
data). Some of the processes are based on estimates 
and proxies as not all recycling processes are available 
in the EcoInvent database. 
 
Read more in chapter 7. 

 
 
 

4.5 COMPARISON OF RESULTS FOR A FRIDGE-FREEZER 
 

In this section, the results for a fridge-freezer calculated by use of the main principles from the PEF 
method presented side by side with the results calculated by EcoReport Tool. As the impact categories in 
the PEF method are significantly different from the impact categories in EcoReport Tool, it has not been 
possible to make a direct comparison. Accordingly, the results are not presented in the same graphs, but 
side by side. The graphs do not have the same units, as the methods are not the same. Although the 
impact assessment methods are not identical, some of them can be regarded as “comparable” as they 
intend to reflect the same environmental impact. 
 
The report “Initial analysis of EcoReport Tool”22 includes a discussion of the impact categories included 
in the current version of EcoReport Tool, and to which extent it could be beneficial to include impact 
categories from the PEF method. This discussion will not be repeated here. In short, it is in general 
recommended to include all the PEF impact categories, except some of the impact categories, e.g. the 
toxicology categories. 
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Figure 4.1 Total Energy* (MJ) in the life cycle of a fridge-freezer calculated in EcoReport Tool and by use of 
the PEF method. Note: The methods behind the calculations of MJ in EcoReport Tool and PEF is not totally 
identical, and therefore not 1:1 comparable 
 

 
* In EcoReport Tool: GER = Gross Energy Requirement 
 

 
Figure 4.2 Greenhouse Gasses / Climate change in the life cycle of a fridge-freezer calculated in EcoReport 
Tool and by use of the PEF method. Note: The methods behind the calculations in EcoReport Tool and PEF is not 
totally identical, and therefore not 1:1 comparable 
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Figure 4.3 Consumption of resources – minerals and metals in the life cycle of a fridge-freezer calculated by 
use of the PEF method. EcoReport Tool does not have a category corresponding to this, but a list of material 
categories in grams, see table A.1 in Annex A.  
 

 
 
 

 

Figure 4.4 Acidification in the life cycle of a fridge-freezer calculated in EcoReport Tool and by use of the 
PEF method. Note: The methods behind the calculations in EcoReport Tool and PEF does NOT cover the same 
emissions and are NOT based on the same method. The units are not comparable either. 
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Figure 4.5 VOC / Photochemical Ozone Formation in the life cycle of a fridge-freezer calculated in EcoReport 
Tool and by use of the PEF method. Note: The methods behind the calculations in EcoReport Tool and PEF does 
NOT cover the same emissions and are NOT based on the same method. The units are not comparable either. 

 

 

 

 

Figure 4.6 Particulate Matter / Respiratory inorganics in the life cycle of a fridge-freezer calculated in 
EcoReport Tool and by use of the PEF method. Note: The methods behind the calculations in EcoReport Tool 
and PEF does NOT cover the same emissions and are NOT based on the same method. The units are not 
comparable either. 
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Figure 4.7 Eutrophication in the life cycle of a fridge-freezer calculated in EcoReport Tool and by use of the 
PEF method. Note: The methods behind the calculations in EcoReport Tool and PEF does NOT cover the same 
emissions and are NOT based on the same method. The units are not comparable either. 
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Figure 4.8 Toxicity related impact categories in the life cycle of a fridge-freezer calculated in EcoReport Tool 
and by use of the PEF method. Note: The methods behind the calculations in EcoReport Tool and PEF does NOT 
cover the same emissions and are NOT based on the same method. The units are not comparable either. 
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Figure 4.9 Impact categories only cover by the PEF method. Contributions in the life cycle of a fridge-
freezer.  
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4.6 DISCUSSION AND RECOMMENDATIONS 
 
In this section, selected aspects and issues in the current version of EcoReport Tool is discussed in 
relation to the model of the fridge-freezer modelled by use of the main methodological aspects from the 
PEF method, modelled in SimaPro by use of data from the EcoInvent Database. 
 
The comparison of results from EcoReport Tool compared to results from calculations based on selected 
aspects from the PEF method shows that: 
 

 The conclusions based on the two methods are similar, despite that the databases are not 
identical and despite the differences regarding impact assessment categories and methods. 
 

 EcoReport Tool lacks a method for illustrating the significance of resource consumption. 
 

 EcoReport Tool is a simplified LCA tool. EcoReport Tool is useful for hot spot analysis, and this 
is also the main purpose. However, there is one more benefit of using LCA: It is a useful tool for 
identifying (and if possible avoiding) burden shifts, i.e. that an impact is decreased in one life 
cycle stage but increased in another, or that an environmental impact is reduced, but the 
contributions to another impact category or the resource consumptions are increased. 
Accordingly, LCA should be included when developing Circular Economy strategies, also in the 
relation with future requirements for product groups in relation with MEErP. However, that 
requires that it is not only the impact categories “Energy consumption in MJ” and “Greenhouse 
Gasses” in the decisions which is normally the main focus when using the results of EcoReport 
Tool. As can be seen, the PEF method adds significant aspects that should be taken into 
consideration. Accordingly, it is recommended to implement all the impact categories from the 
PEF method, except the toxicity-related impact categories as this will be too comprehensive and 
as EcoReport Tool should be kept as a simple tool, see also chapter 8. 
 

 

Aspect and issue in the current version of 
EcoReport Tool Recommendations 

Data: Overall the results from EcoReport tool are 
robust (for energy and climate change), but with an 
increased focus on resources, the current dataset 
seems very limited. Hence, it can have a great impact 
on the results if the practitioners are choosing are 
wrong material within a material category. 

It would be a benefit if the updated version of 
EcoReport tool could be based on the datasets from 
PEF; first of all, as the data used in PEF is 
considerably newer, more updated and of higher 
quality than data in the current version of EcoReport 
tool. Secondly, to ensure that the two schemes lead to 
the same results (especially concerning resource 
consumptions, use of recycled materials (“recycled 
content”) and recycling of materials. Furthermore, the 
use of PEF data in EcoReport tool will also save time 
for the update and use of EcoReport tool.  
 

Impact Categories: The Environmental Impact 
categories and methods in the current version of 
EcoReport Tool is outdated and needs updating. The 
issues are outlined in chapter 8 in the report “Initial 
analysis of EcoReport Tool”23 

It is recommended to base a future version of 
EcoReport Tool on selected impact categories from 
the newest version of the PEF method, using the same 
characterisation factors.  
 
It is recommended to include at least the PEF impact 
categories “Climate Change” and “Resource use - 
minerals and metals” and “Land use”, and maybe all 
the categories (except the toxicity-related categories). 
However, including all the 17 impact categories might 
increase the complexity of EcoReport Tool.  
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Aspect and issue in the current version of 
EcoReport Tool Recommendations 

It is not recommended to include the impact 
categories related to toxicity, as this will be too 
comprehensive and as EcoReport Tool should be kept 
as a simple tool, see also chapter 8.  
 
Furthermore, it recommended to consider 
implementing the normalisation and weighting 
methods and factors from the PEF method in order to 
use the same priorities in all studies.  
 
Read also chapter 8 in the report “Initial analysis of 
EcoReport Tool” regarding impact categories. 

Resource consumption – In the results, the resource 
consumption in EcoReport Tool is reported as an 
amount of each group material in grams. 
Furthermore, the results present the recycled amounts 
in grams for each materials group. The data for 
recycled amounts are, however, based on average 
recycling rates, not related to the specific product 
group, and this approach to not support any incentive 
for recycling or for using recycled materials in the 
production of products (see further discussion on this 
in chapter 6 under “recycled content”). 
 
The most critical issue regarding the resource 
consumption is, that the method for the use of 
resources in EcoReport Tool does not support 
decisions regarding the use of resources, as it does 
not contain any information related to identifying which 
materials that are “critical”. The amount of materials in 
grams is not sufficient information for producers or 
designers to design future products which are “better”, 
e.g. easier to recycle. 

The lack of a method for assessing resource 
consumption is not an easy task to solve.  
There is an overall lack of a method for assessing the 
“criticality” of resources. The Transition phase of the 
Product Environmental Footprint initiative includes new 
methodological developments, and to our knowledge, 
this includes the development of methods for 
assessing resources. 
 
Furthermore, detailed guidelines related to the circular 
economy is needed, and these should be taking the 
current and future recycling and waste management 
systems and technologies into consideration. For 
example, there is a significant difference between 
designing a product which ends in a shredder, 
compared to a product which might be disassembled 
manually or by robots, part by part. 
 
The problem is complicated, and it is not possible to 
come up with specific suggestions within this study. It 
is recommended to follow the development in the 
transition phase of the Product Environmental 
Footprint initiative and to develop methods and 
examples of products designed for optimal recycling of 
materials. 

Scenarios – EcoReport tool is currently used for a hot 
spot analysis and is lacking options with encouraging 
the practitioners to include circular economy aspects. 
In addition, EcoReport uses a fixed CO2-emission 
factor. 

Include the opportunity to create scenarios directly in 
EcoReport tool. It could e.g. include guidance on 
important aspects to consider. Furthermore, the model 
should be dynamic and take into account the 
decreasing CO2 from electricity consumption, see 
chapter 10.  

 
 
 
 
 
 
 
 
 
 



EcoReport Tool and Aspects of Circular Economy 
  
  

 PAGE 42 OF 108 
 
 

 
17 VHK, ARMINES, Viegand & Maagøe and Wuppertal Institute (2015): Ecodesign & Labelling Review 
Household Refrigeration. Preparatory/review study. 
 
18 VHK, ARMINES, Viegand & Maagøe and Wuppertal Institute (2015): Ecodesign & Labelling Review 
Household Refrigeration. Preparatory/review study. 
 
19 Table 19. A, R1, R2, R3, Qsin/Qp and Qsout/Qp values to be implemented by default .Page 58-59 in Product 
Environmental Footprint Category Rules - Unninterruptible Power Supply (UPS). Version: 5.2. Date of publication: 
February 15th 2019. Time of validity: 31st December 2020. Downloaded from 
https://ec.europa.eu/environment/eussd/smgp/PEFCR_OEFSR_en.htm  
 
20 Section 4.4.3.4 Default scenarios – from supplier to factory, page 56 in Zampori and Pant (2019). 
 
21 Table 19. A, R1, R2, R3, Qsin/Qp and Qsout/Qp values to be implemented by default .Page 58-59 in Product 
Environmental Footprint Category Rules - Unninterruptible Power Supply (UPS). Version: 5.2. Date of publication: 
February 15th 2019. Time of validity: 31st December 2020. Downloaded from 
https://ec.europa.eu/environment/eussd/smgp/PEFCR_OEFSR_en.htm  
 
22 Wesnæs M, P Skov Hansen, and A Gydesen (2019): Initial analysis of EcoReport Tool 
 
23 Wesnæs M, P Skov Hansen, and A Gydesen (2019): Initial analysis of EcoReport Tool 

https://ec.europa.eu/environment/eussd/smgp/PEFCR_OEFSR_en.htm
https://ec.europa.eu/environment/eussd/smgp/PEFCR_OEFSR_en.htm


EcoReport Tool and Aspects of Circular Economy 
  
  

 PAGE 43 OF 108 
 
 

 
5 PRODUCTION – USE OF RAW MATERIALS AND 

MANUFACTURING 
 
 
5.1 RELEVANT ASPECTS RELATED TO THE MATERIAL STAGE 
 
The Material stage in EcoReport Tool covers the extraction and pre-processing of raw materials, 
processing of materials, the manufacturing of products, and the use of recycled materials; “recycled 
content” 
 
In order to examine potential needs for updating EcoReport tool (method or data) related to the material 
stage, the following aspects have been selected: 
 

 A description of the data available in the current version of EcoReport tool, analysing to which 
extend the data needed for Preparatory studies and Review studies is available. Moreover, it 
would be relevant to compare the EcoReport database and results based on this with the 
database for PEF, in order to see if the two databases (and methods) obtain comparable results. 
However, this has not been possible at the PEF database is only available when used for PEF 
studies. This is discussed in section 5.2. 

  
 Furthermore, is very relevant to examine how “recycled content” is handled in EcoReport Tool, 

i.e. when recycled materials are used as input for the manufacturing of products in the first step 
of the life cycle. As described in the new Circular Economy Action Plan by the European 
Commission24, the Commission will propose a sustainable product policy legislative initiative, 
and in relation to this, the Commission will consider establishing ways to regulate a number of 
aspects in relation to sustainability, among these increasing recycled content in products. In 
the new Circular Economy Action Plan, it is stated: “A number of actions foreseen in this Plan, 
notably introducing requirements for recycled content in products, will contribute to preventing a 
mismatch between supply and demand of secondary raw materials and ensure the smooth 
expansion of the recycling sector in the EU.” This is discussed in section 5.3 
 

The analysis includes examples from at the fridge-freezer, as described in chapter 4, based on the 
Ecodesign & Labelling Review for Household Refrigeration by VKH et al. (2015)25 
 
 
 
5.2 ECOREPORT TOOL – DATA  
 
 
5.2.1 EcoReport Tool – Data needed for the calculations 
 
In EcoReport Tool, the data needed for the calculations for the life cycle phase “Production” is shown in 
data in table 5.1. The Bill of alternative (BOM) is a list of all materials in the product. Basically, the 
materials are decided by the Bill of Materials, combined with the lifetime of the products. The Lifetime is 
discussed in chapter 6 below. 
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Table 5.1 Data inputs for the calculations in the life cycle phase “Production” 

Data Data source Comment 

Bill of Materials (BOM) The materials in the products are 
based on information from the 
manufactures or by a literature 
review 

The bill of materials is normally 
based on “an average” product, 
which means that it is an 
estimate and not a specific 
product. 

The average lifetime of products The average lifetime of products is 
based on estimates from the 
manufactures or by a literature 
review 

The calculations are based on an 
average lifetime of the product. It 
means that it is assumed that 
products from 2012 have the 
same lifetime as products 
produced in 2020 

Life Cycle Data for each material 
category 

Database in EcoReport Tool Often it is not possible to find an 
exact match for each material, 
which leads to significant 
uncertainties as explained in the 
following section 

Manufacturing of product Is included in the materials but 
calculated separately. In other 
words, it is not possible to choose 
the manufacturing process as this is 
automatically calculated based on 
the selection of materials. 

The only value that can be 
adjusted regarding manufacturing 
is the amount of sheet metal 
scrap i.e. the default 25% value 
can be changed.  

 
 
 
5.2.2 EcoReport Tool – Selection of materials 
 
The selection of materials in EcoReport tool is selected to fit with each of the base cases in question. In 
the MEErP methodology, it is not described how the material list shall be compiled. Most often the 
material list is available from the preparatory study or through desktop research and stakeholders’ 
surveys. The most common way to gather data is by stakeholder surveys, which means that the 
stakeholders have a direct impact on the Bill-of-materials.  
 
The Bill-of-Materials established in the review study for a Fridge-freezer (COLD 7) from VKH et al. 
(2015)26 was based on: 

• Review study: For the Bill-of-Materials the available data from the CECED 2014 database are 
used to update the findings of the 2007 preparatory study.27 

• Preparatory study: At this point, the identified manufactures/brands will be asked to select a real 
appliance model (or more than one model) – possible among the identified set in the technical 
database – and to provide information included in the so called “Environmental Performance 
Questionnaire” (BOM and inventory data) for this reference model.  

 
In other words, the BOMs in the review study was based on the preparatory study but updated according 
to the CECED 2014 database (data on total weight and size of the refrigerators). During the review study 
manufactures often have one or two opportunities to update the BOMs as these often are presented in 
the stakeholder meetings or at least available in the reports uploaded prior to the stakeholder meetings. 
However, stakeholders have previously been more interested in the energy related data, as most 
requirements have been on energy efficiency. In addition, it can be questioned if the stakeholders and 
practitioners are able to properly distinguish and specify the different materials and relate these to the 
categories available in EcoReport tool. Only a limited number of materials are available in EcoReport tool 
and the exact designation of the different types of material are not available, meaning that the 
stakeholders must make some assumptions regarding the best-fitted material in EcoReport tool. 
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In addition, the database may need an update. From the dataset, it is possible to choose refrigerant as a 
material, but the choice has no impact on the results. However, in real life, the use of refrigerants can 
have a significant impact on the environment, see chapter 8. 
 
In table 5.2, the Bill of Materials (BOM) for the Fridge-Freezer from the review study is shown28. It is 
important to notice, that for each component, the practitioner must select a “material category” which fits 
with the materials for this component. The choice is significant for the outcome of the calculations. 
 

 
Table 5.2: The Bill of Materials (BOM) for the Fridge-Freezer from the review study 

Pos MATERIALS Extraction & Production Weight Category Material or Process 
nr Description of component in g Click &select select Category first ! 

1 Iron & misc. Ferro 17407,0 3-Ferro 23-Cast iron 

2 Mixed steel+plastic 8,0 3-Ferro 22-St tube/profile 

3 Stainless Steel 971,0 3-Ferro 25-Stainless 18/8 coil 

4 Steel other 1551,0 3-Ferro 22-St tube/profile 

5 Steel sheet 14157,0 3-Ferro 22 -St sheet galv. 

6 Al 1518,0 4-Non-ferro 26-Al sheet/extrusion 

7 Cu tube 2139,0 4-Non-ferro 30-Cu tube/sheet 

8 Cu wiring 230V 308,0 4-Non-ferro 29-Cu wire 

9 ABS 950,0 1-BlkPlastics 10-ABS 

10 EPS – Insulation 44,0 1-BlkPlastics 6-EPS 

11 HDPE 96,0 1-BlkPlastics 2-HDPE 

12 PP 1751,0 1-BlkPlastics 4-PP 

13 PS 10059,0 1-BlkPlastics 5-PS 

14 PVC 398,0 1-BlkPlastics 8-PVC 

15 SAN 0,0 1-BlkPlastics 9-SAN 

16 Elastomers (NBR) 236,0 1-BlkPlastics 1-LDPE 

17 PA 22,0 2-TecPlastics 11-PA 6 

18 PC & POM 11,0 2-TecPlastics 12-PC 

19 PU Foam – Insulation 10090,0 2-TecPlastics 15-Rigid PUR 

20 Coating 224,0 5-Coating 39-powder coating 

21 Capacitor 22,0 6-Electronics 44-big caps & coils 

22 PWBs, switches, lamp 200,0 6-Electronics 98-controller board 

23 Thermostat 165,0 6-Electronics 98-controller board 

24 Glass 6966,0 7-Misc. 54-Glass for lamps 

25 Paper (manual) 307,0 7-Misc. 57-Office paper 

26 Lubricating oil 209,0     

27 Refrigerant 49,0 7-Misc.   

28 Other* 143,0     

29 Cardboard 2940,0 7-Misc. 57-Cardboard 

30 EPS 1383,0 1-BlkPlastics 6-EPS 

31 LDPE foil 283,0 1-BlkPlastics 1-LDPE 

32 PP 39,0 1-BlkPlastics 4-PP 
 * e.g. Plastics not specified (60-80 g), Adhesive tape(10-14 g), Dessicant (2g), Glue (5 g), Magnet (46 g), Thermopaste, Others (3 
g) 
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Future product will probably include increased amounts of electronics. Probably more products will 
include the ability to connect to the internet, which requires electronics and will lead to increased energy 
consumption. For a Fridge-Freezer it could potentially include cameras so the consumers can see 
whether they are out of milk etc. The materials in connection with more advanced electronics are difficult 
to model in EcoReport Tool as only a limited number of electronic components are available currently in 
the tool. In addition, to the advanced electronics, the increased energy consumption of internet 
connected appliances should be included. 
 
 
Example for illustrating the significance of the practitioner’s choice 
 
In order to illustrate the significance of the selection of materials for the EcoReport Tool results, the Life 
cycle Impact results for some of the materials in the fridge-freezer have been calculated. 
 
For the selection of materials, the practitioner must make some choices in order to select materials from 
the EcoReport Tool that matches the materials in the product. It can be difficult for the practitioner to 
select categories that fully represents the materials in the product. An example is shown, based on the 
first 5 materials from the BOM, all “Ferro-materials” (iron based). The components are described as “Iron 
& misc. ferro, Mixed steel+plastic, Stainless Steel, Steel other and Steel sheet. The challenge is how the 
practitioner can couple these descriptions of materials with the categories available in EcoReport Tool. 
For parts made of iron/steel, the practitioner can choose between 5 production methods in the category 
3-Ferro: 

• 22 -St sheet galv. 
• 23 -St tube/profile 
• 24 -Cast iron 
• 25 -Ferrite 
• 26 -Stainless 18/8 coil 

 
The differences for the results are significant, taking Energy and CO2-equivalents as an example, see 
table 5.3  
 
Table 5.3 – Data from the database behind EcoReport Tool. Numbers are per 1 kg material. 

 Materials 
/ production method 

Primary Energy 
(MJ) 

Electr energy 
(MJ) 

GWP 
kg CO2 eq. 

22 St sheet galv. 33.73 2.28 2.83 

23 St tube/profile 16.57 4.57 1.38 

24 Cast iron 9.82 0.13 1.06 

25 Ferrite 50.60 3.42 4.24 

26 Stainless 18/8 coil 62.04 9.69 6.21 
 
 
From this table, it can be seen that it has huge significance, if the practitioner selects the category “Cast 
iron” (1.38 kg CO2-eqv. Per kg) or “Stainless 18/8 coil” ((6.21 kg CO2-eqv. Per kg). 
 
Calculations for the fridge-freezer is shown in table 5.4 and 5.5, also showing if all steel was steel parts 
in the fridge-freezer was selected as cast iron or if all parts were selected as stainless 18/8 coil.  
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Table 5.4 Example illustrating the significance of the choices made by the practitioner, using the iron and 
steel parts from the fridge-freezer for the calculations 

 From the preparatory 
study 

If “Cast Iron” was selected 
for all the iron/steel parts 

If “Stainless steel 18/8 
coil” was selected for all 

the iron/steel parts 

Materials  
/ production 
method 

Material 
input 

[g] 
 

GWP 
[kg] 

 

Material 
input 

[g] 
 

GWP 
[kg] 

 

Material 
input 
[kg] 

 

GWP 
[kg] 

 

St sheet galv. 14157 40.0 0 0 0 0 

St tube/profile 1559 2.1 0 0 0 0 
Cast iron 17407 18.4 34094 36.0 0 0 
Ferrite 0 0.0 0 0 0 0 
Stainless 18/8 coil 971 6.0 0 0 34094 211.6 
Total 34094 40.0 34094 36.0 34094 211.6 

 
 
Table 5.4 shows a worst-case example presenting the importance of choosing the correct materials in 
the calculations. Stainless steel 18/8 coil has an impact which is five times higher than the impact of cast 
iron. If Stainless steel 18/8 coil were used the total impact related to the material phase would be almost 
twice as high. It illustrates how difficult it is to select “correct”. According to the Bill of Materials in table 
5.2, the fridge-freezer contains 14 kg (14157 grams) Steel sheet. If this steel sheets for the fridge is 
made by stainless steel, is it then most correct to use the category “St. sheet galv.” (even if though the 
steel sheets in a fridge are not galvanized) or “stainless 18/8 coil” (even though the stainless steel is in 
the form of sheets and not coil?). 
 
When comparing with the overall results in chapter 4, table Figure 4.2 for Greenhouse Gases, it can be 
seen that the choice of materials is not very significant for the overall Global Warming Potential, as the 
contributions to the category “Greenhouse Gasses” (called Climate Change in PEF) is dominated by the 
electricity consumption in the use stage, which contributes with around 1600 kg CO2-equivalents (in a life 
time for a fridge-freezer) compared to around 230 kg CO2-equivalents for all the materials in the 
production phase for extraction and production of materials. If stainless steel 18/8 coil were used in the 
calculations the materials would have been responsible for approximately 400 kg CO2-equivalents. For 
all datasets in EcoReport tool, there is a significant difference between the material with the highest and 
the lowest impacts. Hence, if other materials were chosen the results could be substantially higher or 
lower, but in most cases, the use phase would still have the highest impact. 
 
According to figure 4.2 from chapter 4, it seems that the highest saving potential is related to the use 
phase (at least for Climate Change). However, this may not be the case in the future as the energy 
efficiency will reach a technological plateau meaning that it becomes increasingly difficult to reduce the 
energy consumption. The conversion coefficient (CC factor1) will decrease further in the future which 
means that the greatest saving potentials may be related to the materials.  
 
Moreover, this conclusion is only valid for Climate Change. For some of the other impact categories, the 
alternative from the production phase is much more significant (see figure 4.3-4.7) and dominating, and 
accordingly, the issue of being able to select a relevant materials category in EcoReport Tool is 
considered relevant. 

 
1 CC factor connects primary and final energy. It indicates how much primary energy is used to generate a unit of 
electricity or a unit of useable thermal energy. This factor was formerly known as the PEF factor (Primary Energy 
Factor). 
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5.2.3 PEF Databases 
 
As described in the report “Initial analysis of EcoReport Tool” 29, it would be a benefit if the updated 
version of EcoReport tool could be based on the datasets from PEF; first of all, as the data used in PEF 
is considerably newer, more updated and of higher quality than data in the current version of EcoReport 
tool. Secondly, in order to ensure that the two schemes lead to the same results. Furthermore, the use of 
PEF data in EcoReport tool will also save time for the update and use of EcoReport tool. However, the 
datasets from PEF is only available for PEF studies, and have not been accessed in the present study. 
 
Without having access to the datasets behind PEF, it is assumed that the PEF datasets are more 
updated, contains more details and presumably contains more processes for materials (extraction and 
pre-processing), manufacturing (including processes related to processing, e.g. moulding, casting, wire 
drawing etc.), and especially related to recycling of materials. Furthermore, it is expected that the 
electricity production processes are more updated in order to reflect the current electricity production in 
the EU, which is important for the use phase.  
 
 
5.2.4 Discussion and recommendations 
 

Aspect and issue in the current version of 
EcoReport Tool Recommendations 

Data for materials in EcoReport Tool need updating 
regarding impact assessment methods and factors.  

 
 
As recommended in section 4.4 above, it is 
recommended that the database behind EcoReport 
Tool is updated and that it is based on the PEF 
database, if possible. 
 
 

Data for materials do not always cover the 
components in the Bill of materials and accordingly, 
the practitioner must make some estimates, which 
might have significance for the overall results. 
 
There is a need for more material categories to make it 
possible for the practitioners to select relevant 
categories that reflect the materials in the Bill of 
Materials. 
 
Especially, there is a need for updating data for the 
electronics in the products, as the current product 
groups under the Ecodesign directive to an 
increasingly degree contains electrics, screens, smart-
grid functions, internet connection etc.  

Modelling of “Manufacturing” cannot be done in 
EcoReport tool for the individual materials. However, 
including the manufacturing process may increase the 
complexity of the tool. 
 

It is not suggested to add the possibility to select 
specified manufacturing processes for the individual 
materials. The current standard assumptions seem 
adequate for a simplified tool like EcoReport Tool. 
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5.3 RECYCLED CONTENT – USE OF RECYCLED MATERIALS IN PRODUCTS 
 

As mentioned in the introduction to this chapter, the new Circular Economy Action Plan by the European 
Commission has focused on increasing the recycled content of materials in products. Accordingly, it is 
relevant to analyse to which extent EcoReport Tool supports this part of the Action Plan, and if it is 
possible to model the use of recycled materials for input to products. This has been analysed in the 
following section.  

Moreover, it is relevant to analyse if aspects from the PEF method can be used for improving the current 
method in EcoReport Tool. 

Aspects related to recycling of materials when the product is discarded at the end of the life is described 
in chapter 7, and not in this chapter. 

 

5.3.1 EcoReport Tool – Recycled content 
 
In EcoReport Tool, the use of recycled materials is included indirectly in the database, and it is not 
possible for the user to change the ratio behind primary and secondary (recycled) materials as the 
materials are predefined. Some of the materials are assumed to consist of recycled materials. However, 
the applied share of primary and secondary materials is not precisely described anywhere in the MEERP 
methodology. In the methodology the following is stated: 

• MEErP 2011, Part 130: This secondary metal, with primary scrap and virgin metal mixed in, can 
consequently be processed economically into rods and profiles for the construction industry and 
die‐casts that in principle can be re‐used in ErP and other consumer goods (cars, etc.). The 
subject of metals recycling is discussed extensively in the ‘Resources’ chapter of the MEErP 
2011 Methodology Report, Part 2. For the accounting it is enough to say that the MEErP takes 
into account the recycled content’ (ratio of secondary scrap to semi‐product weight) from the 
start and thus avoids potential problems of partitioning and system boundaries. 

• MEErP 2011, Part 231 (example of steel): The estimated 2008 post‐consumer scrap share 
(recycled content) is around 40%, with the highest recycled content in iron castings, hot rolled 
and long products. Overall collection and recycling yield rates are relatively high (e.g. 70‐80% for 
end‐of‐life vehicles). The figure 2 shows the use of recycled materials in steel production, 
including traded new scrap (production waste), which was 56% of production input in 2008. The 
EU27 is a net exporter (5 Mt/a) of steel scrap. 

 
In addition to steel, Part 2 of the methodology also assess plastic as a group and aluminium as a group. 
However, the ratio between primary and secondary materials it is not clearly stated for the individual 
materials anywhere in the MEErP methodology.  
 
In 2013 a material-efficiency Module to the MEErP methodology was launched which introduced four 
types of recycled materials which are32: 

• Recycled paper 
• Recycled PVC 
• Recycled HDPE 
• Recycled PET 

This means that the other materials still are based on average values of primary and secondary materials 
without any possibilities to change the values.  But it should be noted that the consultant can create their 
own dataset and include materials with a specified ratio of secondary materials. 
 
In relation to “recycled content”, it relevant to point out 4 potential updates related to the current version 
of EcoReport Tool: 

1) Method: There is a need for a clear description of the method for the applied share of primary 
and secondary materials. 
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2) Method: The number of recycled materials is limited and it should be possible to apply the actual 
shares of primary and secondary materials to support the intentions of the new EU Circular 
Economy Action Plan regarding use of secondary materials. 

3) Method: It should be easy for the practitioner to adjust the amount of recycled content in order to 
give incentives for product categories which actively take initiatives for increasing the use of 
recycled materials and in order to support the Circular Economy Action Plan by the European 
Commission 

4) Data: The data behind the share of primary and secondary materials as input for materials 
probably needs an update. As the current share is not documented, it is not clear if it is outdated. 
The practitioner working with EcoReport Tool can create their own datasets and include 
materials with a specified ratio of secondary materials, however, it could lead to inconsistency 
between product categories (if a practitioner for one product category creates a new dataset for 
aluminium and another practitioner, working with another product category which also includes 
aluminium, there is a risk of deviating datasets). Furthermore, it is time consuming to establish 
new datasets, and there might not be prioritised. 

 
Related to the method, it is relevant to see if part of the PEF method could be useful to implement in a 
future version of EcoReport Tool. 
 

 

5.3.2 PEF – Recycled content 
 
In PEF, the method for how the use of recycled materials as input for the production (corresponding to 
“recycled content” in EcoReport Tool) is based on The Circular Footprint Formula (CFF) in Zampori and 
Pant (2019)33.  
 
In the present study, only the main principles will be outlined, and not all details are included or 
explained. The full explanation of the formula can be found in Zampori and Pant (2019), and in the 
Webinar related to the CFF Formula34.  
 
For materials, entering the product system, the CFF formula of PEF operates with “the proportion of 
recycled material” in the input to the production, i.e. the recycled content – R1 in figure 5.1. 
 
 
Figure 5.1. The Circular Footprint Formula (CFF) from the PEF method. The share of recycled material in the 
product, i.e. the recycled content”, is R1 in the CFF formula 
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Figure 5.2 The Circular Footprint Formula (CFF) from the PEF method. The part of the formula related to 
“recycled content”, i.e. the use of recycled materials as input for the production, encircled with green. The part of the 
formula related to use of primary materials is encircled with blue. For further explanation, see the text. 
Explanation of the last part of the Circular Footprint Formula, see Figure 7.2, page 79. 
 
 
 
 
 

 
 

 
 
 
In relation to the production phase of the life cycle, two parts of the Circular Footprint Formula are 
relevant: Use of virgin materials and use of recycled materials as input to the production.  
 
EV and ERecycled – Life cycle data / emission factors for virgin and recycled material 
EV (= EVirgin) represents the emission factors for the extraction and pre-processing of virgin materials, e.g. 
“kg CO2-eq. per kg produced virgin steel” (or per functional unit, if this is not 1 kg), based on the EF-
compliant datasets. 
 ERecycled represents the emission factors for from the recycling process of the recycled materials, 
including collection, sorting and transportation, e.g. “kg CO2-eq. per kg produced secondary steel” (or per 
functional unit, if this is not 1 kg).  
 
 
The R1 factor: The proportion of recycled vs virgin material 
The factor R1 determines proportion of material in the input to the production that has been recycled 
from a previous system. Default values for R1 are given in Annex C, Zampori and Pant (2019). The 
default values are application-specific. Example: R1 for the category “Steel – appliances, sheet” is 0.18. 
That means that 18% of the steel is recycled, and 82% shall be calculated as primary steel. If R1 = 0 it 

 

Life cycle inventory from VIRGIN materials used as INPUT for the production 

(1-R1): is the proportion of material in the input to the production that origins from primary materials. 

EV: specific emissions and resources consumed (per functional unit) arising from the acquisition and pre-
processing of virgin material. 

 

Life cycle inventory from RECYCLED materials use as INPUT for the production 

R1: is the proportion of material in the input to the production that has been recycled from a previous system. 

A: allocation factor of burdens and credits between supplier and user of recycled materials. 

Erecycled: specific emissions and resources consumed arising from the recycling process of the recycled (reused) 
material, including collection, sorting and transportation process. 

EV: specific emissions and resources consumed (per functional unit) arising from the acquisition and pre-
processing of virgin material. 

QSin: quality of the ingoing secondary material, i.e. the quality of the recycled material at the point of substitution. 

Qp: quality of the primary material, i.e. quality of the virgin material. 

Life cycle inventory from 
virgin materials used as 
input for the production  

Life cycle inventory from 
recycled materials use as 

input for the production 
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means that the material for the application shall be calculated as 100% virgin material. The main rules for 
selecting the R1 values are (in hierarchical order): 

1) Supply-chain specific values shall be used when the process is run by the company performing 
the PEF study… (continued, read details in Zampori and Pant (2019). 

2) In all other cases, the default secondary R1 values of Annex C (application specific) shall be 
applied. R1=0% when no application specific value available. 

3) Material specific values based on supply market statistics are not accepted as a proxy and shall 
not be used. 

 
R1 values for a range of applications for steel, aluminium and plastics is shown in table 5.5 below, based 
on Annex C, Zampori and Pant (2019). 
 
Table 5.5. R1 values for a selected range of applications for steel, aluminium and plastics.  
The list is based on Annex C, Zampori and Pant (2019). The list includes examples only. See Zampori and Pant 
(2019) for use of the values. 

Category Material Application R1 

Metals Steel MATERIAL 0 
  building – sheet 0.18 
  building – stainless steel parts in copper alloy fittings 0.63 
  appliances – sheet 0.18 
  packaging 0.58 
  photovoltaic panel – not specified 0.37 
  photovoltaic panel – mounting structure; electric installation 0.37 
  steel hangers and screws 0.107 
  building – water supply pipes – stainless steel in PPSU fittings  0.63 
  building – water supply pipes – stainless steel in copper fittings  0.63 
  building – water supply pipes – galvanized steel – clamps 0.10 
  uninterruptible power supply (UPS) 0 
    
 Aluminium MATERIAL 0 
  automotive 0 
  building – sheet 0 
  building – e.g. doors, windows  0 
  appliances – sheet 0 
  other packaging – food cans, closures, trays 0 
  packaging – liquid beverage carton 0 

  packaging – beverage can body (final product) 0.55 
  packaging – beverage can end (final product) 0.03 
  photovoltaic panel – not specified 0.32 
  photovoltaic panel – mounting structure;  electric installation 0.32 

Plastics All plastic types All applications 0 
 
 
If the PEF approach for identifying R1 should be transferred to EcoReport Tool, it would probably not 
possible or relevant to identify supply-chain specific values, as the overall goal of EcoReport Tool is not 
to perform calculations on company level, but on an “overall EU” level. 
 
 
A – The allocation factor 
The allocation factor, A, is described in text box 5.1 below (from Zampori and Pant, 2019)35. 
 
The A factor split the environmental impacts from recycling and virgin material production between the 
product system delivering the recycled material (after End-of-Life) and the one using recycled material.  
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Textbox 5.1. The allocation factor, A (from Zampori and Pant (2019) 

 
 
 
Values for the factor A in the CFF Formula for a selected range of applications for steel, aluminium and 
plastics are shown in table 3.12 below, based on Annex C, Zampori and Pant (2019). 
 
 
Table 5.7. Allocation values (factor A in the CFF Formula) for steel, aluminium and plastics.  
The list is based on Annex C, Zampori and Pant (2019). The list includes examples only. See Zampori and Pant 
(2019) for use of the values. 

Category Material Application A 

Metals Steel All applications 0.2 
  All applications 0.2 

Plastics All plastic types All applications, except for use of PP in Lead-acid batteries 0.5 
 
 
It could be relevant to consider using the concept of the A-factor in EcoReport Tool as this is a way of 
giving benefit for the use of secondary materials. 
 
Fractions of the primary and recycled materials used for the production, based on the PEF Circular 
Footprint Formula, are calculated by use of the factors R1 and A, see the example in Table 5.8 below 
 
 
 

 
4.4.8.2 The A factor 
 
The A factor allocates burdens and credits from recycling and virgin material production between two 
life cycles (i.e. the one supplying and the one using recycled material) and it aims to reflect market 
realities. 
An A factor equal to 1 would reflect a 100:0 approach (i.e. credits are given to the recycled content), 
An A factor equal to 0 would reflect a 0:100 approach (i.e. credits are given to the recyclable 
materials at the end of life). 
 
In PEF studies the A factor values shall be in the range 0.2 ≤ A ≤ 0.8, to always capture both aspects 
of recycling (recycled content and recyclability at end of life). 
 
The driver to determine the values of the A factor is the analysis of the market situation. This means: 

 A=0.2. Low offer of recyclable materials and high demand: the formula focuses on 
recyclability at end of life. 

 A=0.8. High offer of recyclable materials and low demand: the formula focuses on recycled 
content. 

 A=0.5. Equilibrium between offer and demand: the formula focuses both on recyclability at 
end of life and recycled content. 

 
Default application-specific and material-specific A values are available in Annex C. The following 
procedure shall be applied (in hierarchical order) to select the value of A to be used in a PEF study: 

 Check in Annex C the availability of an application-specific A value which fits the PEF study, 
 If an application-specific A value is not available, the material-specific A value in Annex C 

shall be used, 
 If a material-specific A value is not available, the A value shall be set equal to 0.5. 
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Table 5.8. Use of the factor R1 and A in the PEF Circular Footprint Formula for the fraction of secondary and 
primary material the calculations should be based on. 

Materials used in for the production 
Fraction (in %) 

From the PEF Circular 
Footprint Formula 

Recycled materials use as input for the production  
 
Explanation: 
• R1 is the % of recycled material. Example: For a beverage can body, R1 = 

0.55, meaning that 55% of the aluminium in the beverage can body is based 
on recycled aluminium 

• A is a factor for credit: Example: For a beverage can body, A = 0.2, meaning 
that even though 55% of the aluminium in the product is based on recycled 
aluminium, you are only allowed to calculate 20% of the 55% = 11% as 
secondary aluminium.  

• For the aluminium cans, the alternative 89% must be calculated as primary 
aluminium 

R1 x A 

Virgin materials used as input for the production 
 
Explanation:  
• (1-R1) is primary materials. From the example above: For a beverage can 

body, R1 = 0.55, meaning that 100%-55% = 45% of the aluminium in the 
beverage can body is based on primary aluminium 

• R1 x (1-A) arise from the amount of recycled aluminium – but the beverage 
can is not allowed to take all the credit for recycling (some of the credit is 
given to the product that delivered the material to recycling). According (1-A) 
of the recycled aluminium has to be calculated as primary aluminium. For the 
aluminium cans, this corresponds to 55% x (1- 20%) = 44% 

• For the aluminium cans, the alternative 89% must be calculated as primary 
aluminium (45%+44% = 89%) 

(1-R1) + R1 x (1-A) 

 
 
 
The quality ratio: QSin/QP 
For the use of recycled materials as input to the production in a life cycle, the ratio of QSin/QP is applied in 
PEF. QSin (= QSecondary material–input) is the quality of the ingoing secondary material, i.e. the quality of the 
recycled material at the point of substitution. QP (= QPrimary material) is the quality of the primary material, 
i.e. quality of the virgin material. Note, that the explanation in Zampori and Pant (2019) is significantly 
more detailed, read this for further details. The default values for QSin/QP for packaging materials are 
shown in table 5.6.  
 
A default value of QSin/QP means that the recycled material is assumed to have the same quality as the 
primary material. 
 
Table 5.6. The default values for QSin/QP, based on Annex C, Zampori and Pant (2019).  
Values in are applicable to packaging materials only. 

 Default value 
(Qsin/Qp) Comments 

Glass 1  
Steel 1  
Aluminium 1  
Other metals 1  

Paper and cardboard 0.85 This value shall be used when the recycling process 
doesn’t consider fibre losses 

Paper and cardboard 1 This value shall be used when the recycling process 
considers fibre losses 

PET – SSP recycling 1  
PET mechanical recycling 0,9  
PP 0.9  
HDPE 0.9  
LDPE film 0.75  
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As the QSin/QP values are only developed for packaging materials, this concept is not considered to be 
ready for implementation in EcoReport Tool. 
 
 
Example of calculations with the the PEF Circular Footprint Formula 
An example of using recycled materials in a product when using the PEF Circular Footprint Formula, is 
shown in table 5.8 below. Values are for illustration only, and are not based on the PEF datasets, as 
these have not been available for the present study. 
 
Table 5.8. Example: 1 kg Steel sheet, containing 18% recycled steel as input for the production. Calculations 
for Climate Change, Global Waming potential [kg CO2-equivalents] 

Factor in the Circular Footprint 
Formula 

Value Reference 

EV (EVirgin) Specific emissions from 
the acquisition and pre-processing 
of virgin material 

 
2.4 kg CO2-eq.  

per kg virgin steel 

Values are for illustration only. Not from 
the PEF datasets, as these have not 
been available for this study. 

Erecycled: Specific emissions from 
the recycling processes including 
collection, sorting and 
transportation process. 

 
 

1 kg CO2-eq.  
per kg recycled steel 

Values are for illustration only. Not from 
the PEF datasets, as these have not 
been available for this study. 

R1: Proportion of recycled 
material in the input 

 

0.18 Annex C, Zampori and Pant (2019) 
Material: Steel 
Application: appliances – sheet 

(1-R1):  Proportion of virgin 
material in the input 

 

0.82 Annex C, Zampori and Pant (2019) 
Material: Steel 
Application: appliances – sheet 

QSin/QP,: The quality ratio 
between recycled steel (input) and 
primary steel 

1 Annex C, Zampori and Pant (2019) 
Note: Annex C only contains data for 
packaging materials 

A: allocation factor of burdens and 
credits between supplier and user 
of recycled materials. 

0.2 
 
 

Annex C, Zampori and Pant (2019) 
 

Explanation Part of the CFF Formula Calculations and results 
Emissions included from the input 
of 82% primary steel 

(𝟏𝟏−𝑹𝑹𝟏𝟏) × 𝑬𝑬𝑽𝑽irgin 0.82 × 2.4 kg CO2-eq. per kg virgin steel 
= 1.97 kg CO2-eq 

Emissions included from the input 
of 18% recycled steel (recycling 
processes). 
 

+ 𝑹𝑹𝟏𝟏× 𝑨𝑨 × 𝑬𝑬𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓𝒓  
 

 
+ 𝑹𝑹𝟏𝟏×(𝟏𝟏−𝑨𝑨) × 𝑬𝑬𝑽𝑽×𝑸𝑸𝑸𝑸𝑸𝑸𝑸𝑸/𝑸𝑸𝑸𝑸 

0.18 × 0.2 × 1 kg CO2-eq. per kg 
recycled steel  

= 0.04 kg CO2-eq 
0.18 × (1-0.2) × 2.4 kg CO2-eq. per kg 
recycled steel * 1  

= 0.35 kg CO2-eq 
Total  2.36 kg CO2-eq 

 
From the example in table 5.8, it can be seen that: 

• A = 0.2 which means that 20% is calculated as burdens from recycled steel and 80% is 
calculated as if it was primary steel (because the quality of the recycled steel is the same as for 
primary steel) 

• If A=0, there would be no benefit for using recycled materials, then all the material would be 
calculated as 100% primary steel (which corresponds to the consequential LCA approach for 
recycled, constrained materials). It is, however not allowed to use a factor A=0 in PEF.  

• If A=1, the first system would get the benefit for all the used recycled material. That would mean, 
that there would be no benefit for sending materials to recycling after use, in the EoL phase.  

 
It can also be seen that when using 18% of recycled steel as input for the steel production, the difference 
for the results between 100% primary steel and 18% recycled steel is not huge. The 18% is based on the 
average input of recycled steel in steel sheets, as stated in table Table 5.5. R1 values for a selected 
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range of applications for steel, aluminium and plastics. For steel used in packaging, the R1 value is 
higher (58%), however, steel sheets (the category “Steel – appliances – sheet” from table 5.5) are more 
relevant for the fridge-freezer example. 
 
Because the A-factor is relatively low (0.2 for metals), and because the average amount of recycled steel 
used in products is relatively low (18% as stated above), the benefit for using recycled materials for in 
production of e.g. refrigerators is relatively insignificant for the overall results. The rules in PEF means 
that producers cannot just decided to model their product with 100% recycled materials to obtain the 
benefit. 
 
 
5.3.3 Discussion and recommendations 
 

Aspect and issue in the current version of 
EcoReport Tool Recommendations 

Description of the current method: The share of 
primary and secondary materials as input for 
production is not clearly described for each material 

There is a need for a clear description of the method 
for the applied share of primary and secondary 
materials. 

The method for using recycled materials in the 
production of products The number of recycled 
materials is limited and it should be possible to apply 
the actual shares of primary and secondary materials 
to support the intentions of the new EU Circular 
Economy Action Plan regarding use of secondary 
materials. 

A decision is needed regarding if EcoReport Tool (and 
MEErP) should support EU Circular Economy Action 
Plan regarding the use of secondary materials. 
If so, this has to be implemented in the method behind 
EcoReport Tool 

The method for reflecting (and giving credits to) use of 
recycled materials could be based on the PEF method, 
by use of the “A-factor” from the PEF Circular Footprint 
Formula (CFF) for various materials. The A factor split 
the environmental impacts from recycling and virgin 
material production between the product system 
delivering the recycled material (after End-of-Life) and 
the one using recycled material. Accordingly, it is 
recommended to consider incorporating the A-factor in 
the recycling models in EcoReport Tool, although it 
might not have big significance for the overall 
conclusions. 

The data for the share of primary and secondary 
materials as input for materials probably needs an 
update. As the current share is not documented, it is 
not clear if it is outdated.  
 
The practitioner working with EcoReport Tool can 
create their own datasets and include materials with a 
specified ratio of secondary materials, however, it 
could lead to inconsistency between product 
categories (if a practitioner for one product category 
creates a new dataset for aluminium and another 
practitioner, working with another product category 
which also includes aluminium, there is a risk of 
deviating datasets). Furthermore, it is time-consuming 
to establish new datasets, and there might not be 
prioritised. 

Data for the share of the use of primary and secondary 
materials should be examined, and probably not up to 
date for all materials. See further discussion of this 
issue in chapter 7. 
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6 USE  
 
 
6.1 ASPECTS RELEVANT FOR THE USE STAGE 
 
Some of the aspects relevant for Circular Economy and the overall outcome of life cycles assessments 
related to the use stage of products are: 

• Lifetime of the products, including lifetime extension, maintenance, repair, spare parts and reuse 
• Use patterns i.e. how the user interacts with the product, e.g. how many times the product is 

used per year, for how long time etc., as this influences the lifetime and the energy consumption 
for energy related products. 

• Energy consumption during the use stage 
• Products and auxiliary materials involved in the use stage, e.g. coffee filters for a coffee 

machine, detergents for a washing machine, dust bags for vacuum cleaners 
• Losses in the use stage – losses during distribution and at consumer. e.g. coolants for heat 

pumps 
 
 
6.1.1 EcoReport Tool – factors included in the use stage 
 
In EcoReport Tool, the data included in the use stage is the lifetime of the product, how the user interacts 
with the product and the energy efficiency of the products in question. These factors are of great 
importance for the environmental performance of products. In Table 6.1 the data sources for including 
these parameters in EcoReport Tool are presented. 
 
Table 6.1 Data sources for the lifetime, how the user interacts with the product and annual energy 
consumption as inputs in EcoReport Tool 

Data Data source Comment 

Lifetime of the products The average lifetime of products is 
based on estimates from the 
manufactures or by a literature 
review 

The calculations are based on an 
average lifetime of the product. It 
means that it is assumed that 
products from 2012 have the 
same lifetime as products 
produced in 2020 

Use patterns (how the user 
interacts with the product) 

Very dependent on the product 
category analysed. Overall, the data 
can be from consumer 
organisations, industry associations, 
NGO’s or by literature reviews. Often 
the important information is the use 
hours of the products and of which 
settings the products are used in.  

The user behaviour can affect the 
annual energy consumption. 
Also, it is relevant for some 
products to consider how often 
the appliances are used. How 
products are used of often of 
special interest of stakeholders 
as it has a direct impact on the 
calculated annual energy 
consumption.  

Annual energy consumption Different database e.g. the CECED 
(APPLiA) database are used in 
connection with the review study for 
household refrigeration 
appliances36: Besides databases, 
stakeholder consultation is an 
important source of information. 

The annual energy consumption 
is often available through 
different databases which can 
create the foundation for the 
different base cases. However, 
the energy consumption of the 
base cases is often of special 
interest to the stakeholders, 
which means that they often are 
commenting on the statistics.  
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Regarding household refrigeration appliances the annual energy consumption is derived from the 
CECED (APPLiA) database assessing data from thousands of refrigerators which are divided in the 
correct categories36. The fridge-freezer is assumed to annual use 259 kWh, which are used to calculate 
further efficiency improvements. Often the annual energy consumption is subject to debate at the 
stakeholder meeting since the baseline consumption is important to establish to avoid unambitious or 
overambitious requirements. 
 
 
6.1.2 PEF – Processes belonging to the use stage 
 
In the PEF method, the processes which belong to the use stage is described as follows37: 
“The use stage includes all activities and products that are needed for a proper use of the product (i.e. 
the provision of the original function is kept throughout its lifetime). The waste of the product in use, such 
as food waste and its primary packaging or the product left at its end of use, is excluded from the use 
stage and shall be part of the EoL stage of the product. For example, the provision of tap water when 
cooking pasta; the manufacturing, distribution and waste of materials needed for maintenance, repair or 
refurbishment (e.g. spare parts needed to repair the product, the coolant production and waste 
management due to losses)”. 
 
In PEF, the use stage can be modelled in different ways38. The details will not be repeated in the present 
study; the main point is that if a process or an aspect might have significance for the results, and if 
different products within the product category will lead to different results (the results are “product 
dependent”), it must be included in the PEFCR / the PEF study.  
 
Furthermore, the impacts on other product systems must be included according to the PEF method. This 
is outlined in chapter 9 (Interactions with other systems). 
 
Accordingly, the PEF method requires that the PEF / PEFCR includes: 

 All activities and products that are needed for proper use of the product, for example, electricity, 
water and detergent for a washing machine, and electricity for a refrigerator 

 Materials needed for maintenance, repair or refurbishment, including the manufacturing, 
distribution and waste of these, e.g. spare parts needed to repair the product, the coolant 
production and waste management due to losses 

 Impacts on other product systems (e.g. if the design of a printer for the cleaning of the toner 
cartridge causes a higher paper consumption)  

 
 
 
6.2 LIFETIME, LIFETIME EXTENSION, REUSE, MAINTENANCE, REPAIR AND SPARE 

PARTS 
 
6.2.1 Lifetime and lifetime extension are some of the focus areas of circular economy 
 
Lifetime and lifetime extension through increased durability, reuse, upgrade and repair are some of the 
focus areas of the EU Circular Economy Action Plan39:  
“As part of this legislative initiative, and, where appropriate, through complementary legislative proposals, 
the Commission will consider establishing sustainability principles and other appropriate ways to regulate 
the following aspects: Improving product durability, reusability, upgradability and reparability…” 
 
The lifetime of a product is influenced by a variety of aspects, which are almost impossible to include in 
life cycle assessments due to lack of data and documentation, i.e. documentation for how much the 
lifetime of products is prolonged or shortened due to these aspects. Examples are maintenance, reuse, 
design, availability of spare parts, planned obsolescence (products with a shortened lifetime defined by 
the producer by design), software updates (or lack of possibilities for this i.e. software outdates), or 
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irreplaceable batteries in tech products. All in all, it is almost impossible to estimate how much these 
aspects contribute to lifetime extension or lifetime shortening, due to lack of well-documented studies.  
 
In general, a prolonged lifetime of products is regarded as a benefit because longer average lifetimes 
reduce the consumption of resources. However, it is not always that simple, because the reduction of 
resources must be held up against the energy consumption during use (older products might have a 
higher energy consumption during use than newer products). As described in the example for 
refrigerators under EcoReport Tool below, lifetime extension is not always a benefit, as the increased 
lifetime of old appliances (with low efficiency and high energy consumption during use) might prevent 
new and more efficient appliances to enter the market. For some product categories, it is opposite; for 
TVs, for example, new technology and the trend toward larger screens causes that the newer products 
have a larger energy consumption. Some of these aspects require further analysis or specific life cycle 
assessment in order to clarify the significance for the product group. 
 
 
6.2.2 EcoReport Tool – Lifetime 
 
As mentioned in table 5.1, in EcoReport tool, the average lifetime of products is based on estimates from 
the manufactures or by a literature review. The calculations are based on an average lifetime of the 
product. It means that it is assumed that products from 2012 have the same lifetime as products 
produced in 2020. In principle, the lifetime can include different considerations influencing the lifetime 
such as second life, losses during distribution etc.  
 
 
6.2.3 PEF – Lifetime 
 
In PEF, Lifetime is part of the definition of the functional unit 40. For the PEFCR, the duration/lifetime of 
the product must be quantified if technical standards or agreed procedures at sectoral level exist or can 
be developed. Furthermore, it is stated: “The PEFCR shall describe (i) how each aspect of the FU affects 
the EF of the product, (ii) how to include this effect in the EF calculations and (iii) how an appropriate 
reference flow (The reference flow is the amount of product needed to fulfil the defined functional unit).  
Shall be calculated. In case calculation parameters are needed, the PEFCR shall provide default values 
or shall request these parameters in the list of mandatory company-specific information. The PEFCR 
shall provide a calculation example.” 
 
The functional unit – and thereby the lifetime – is part of the development of an PEFCR, which in the 
PEF Pilot Phase. As mentioned in section 3.2, the PEFCRs are developed by a Technical Secretariat, 
representing at least 51% of the EU market in terms of turnover in the EU. The Technical Secretariat 
shall achieve this market coverage directly by companies participating in it and/or indirectly, through the 
EU market coverage of members represented by a business association. It means that these companies 
or business associations must come to an agreement on the lifetime for their product group. 
 
Furthermore, Zampori and Pant (2019) states41: 
“To define the reference situation, the following shall be considered, if available: 

 Regulations applicable to the product in scope; 
 Standards or alternative standards; 
 Recommendations from manufacturers or manufacturers’ organisations; 
 Use agreements established by consensus in sector-specific working groups” 

 
Furthermore, Zampori and Pant (2019) states42: 
“The following sources of technical information on the use scenario should be taken into account (non-
exhaustive list): 

 Market surveys or other market data; 
 Published international standards that specify guidance and requirements for the development of 

scenarios for the use stage and scenarios for (i.e. estimation of) the service life of the product; 
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 Published national guidelines for the development of scenarios for the use stage and scenarios 
for (i.e. estimation of) the service life of the product; 

 Published industry guidelines for the development of scenarios for the use stage and scenarios 
for (i.e. estimation of) the service life of the product. 
 

The manufacturer’s recommended method to be applied in the use stage (e.g. cooking in an oven at a 
specified temperature for a specified time) should be used to provide a basis for determining the use 
stage of a product. The actual usage pattern may, however, differ from those recommended and should 
be used if this information is available and documented.” 
 
 
 
6.2.4 EcoReport Tool – Extended lifetime 
 
Recently the importance of establishing the correct lifetime has increased with the increased focus on 
resource efficiency. In the refrigerator study, the following is assumed regarding the lifetime43: 
 
“As mentioned in Chapter 6 (Market) the total product life of the average refrigerating appliance is in the 
order of 16 years, i.e. 12-13 years up to first replacement (in the kitchen) followed by 3-4 years in 
secondary use (second-hand sale in the EU, transfer to the garage, student homes of the children, etc.). 
Furthermore, there is an unknown fraction of repaired refrigerating appliances being shipped to e.g. 
Africa for further prolonged third-hand use. Data on first-life of refrigeration appliances in the EU originate 
mostly, directly or indirectly, from market institute GfK that works with consumer panels or point-of-sales 
questionnaires. GfK data for the Netherlands and Germany show a first-life of around 14- 15 years, 
whereas Gfk in the UK80 indicate a useful life of perhaps 11 years.  
 
Second-life data of refrigerators are anecdotal, but plausible. Penetration rate of refrigerators is close to 
1.5 refrigeration appliances per household. Assuming that a household either has a combi-appliance or a 
set of single refrigerator and single freezer, the penetration rate should be no more than 1.25. This 
means that in 25% of EU households there is a second combi or a second refrigerator or freezer. This is 
also plausible from a recent (interim-)report of Öko-institut and University of Bonn for the German 
environment ministry UBA (UmweltBundesAmt) showing that 43% of replacement sales for refrigerators, 
including combis, and 52% of freezers being replaced are in perfect working order, but the consumer 
wanted a ‘better appliance’. Unfortunately, they were not being asked what they were doing with these 
still functioning old appliances, but for the whole population of EEE-appliances 15-20% answered that 
they were not replacing or buying for the first time but wanted an additional appliance.” 
 
More recent studies have established that the lifetime of most households’ appliances is decreasing44. 
According to this study, the review study is overestimating the lifetime of refrigerators. In addition, it is not 
considering falling trends. This high assumption on the average lifetime of refrigerators can be 
counterproductive regarding environmental performance as it seems that any spare part requirements 
would be redundant or at least fewer options would make sense. However, this is the core of the problem 
with both the methodology and the EcoReport tool. In EcoReport tool it is possible to insert the lifetime of 
the appliance and EcoReport will, e.g calculate the annual impact of the appliance. An increased lifetime 
will reduce the annual impact from the material phase, so in principle it possible to calculate the 
environmental impact of a durable and non-durable product, but it is not specified how to calculate the 
effect of, e.g. a spare part requirement and how the lifetime will be affected. Also, it is unclear if lifetime 
extensions are a preferable option. The following was stated in the review study: 
 
“Regarding durability several stakeholders (UBA/BAM, ANEC/BEUC, ECOS/TopTen) had severe doubts 
on the outcome of this paragraph and have asked for several extensions in the course of this study. 
These requests have been accommodated by the study team, but the conclusion remains that extension 
of the current lifetime of refrigerators and freezers of 15-16 years does not contribute to energy or carbon 
emission savings.“ 
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The statement from the review study is referring to the trade-off between an increased lifetime and old 
appliances blocking new and more efficient appliances to enter the market which is an important 
consideration. Hence, it is suggested that EcoReport tool should include calculations that could express 
whether lifetime extensions result in environmental benefits. This calculation should include inputs on the 
future expected energy improvements, the future CO2-intensity of the electricity supply and the current 
and future expected lifetime of the product. 
 
 
6.2.5 PEF – Extended lifetime 
 
PEF operates with two situations for an extended lifetime due to reuse or refurbishment of a product 45: 

1. Resulting in a product with the original product specifications (providing the same function). This 
corresponds to “reuse” as described above 

2. Resulting in a product with different product specifications (providing another function). This must 
be included under End-of-Life in the recycling formula CFF, see chapter 7. 

 
Furthermore, it is specified that 46: “In situation 1 described at section 4.4.9 of the PEF method, the 
PEFCR shall describe how reuse or refurbishment is included in the calculations of the reference flow 
and full life cycle model, taking into account the “how long” of the FU. Default values for an extended 
lifetime shall be provided in the PEFCR or shall be listed as mandatory company-specific information.” 
 
 
6.2.6 EcoReport Tool – Maintenance, repair, and spare parts 
 
Maintenance 
Maintenance covers the materials needed for maintaining the function of products. Examples: Filters for 
vacuum cleaners, or decalcification chemicals for washing machines. For refrigerators, maintenance 
includes soap and water for cleaning the fridge to keep an acceptable hygienic level. 
 
In the use phase, freezers have the issue of building up frost around the evaporator, which reduces the 
efficiency of the appliance. Some freezers are “frost-free” which means that they by design prevents 
frost, or more specifically, they have a defrost heater to melt frost from the evaporator coil to keep it from 
frosting over, by use of a defrost thermostat. The upcoming Regulation on Ecodesign requirements for 
refrigerating appliances47, which will take action from 1 March 2021, includes the energy consumption for 
defrosting in the energy consumption of the appliance for both manual and automatic defrosting. 
 
Repair and spare parts 
In EcoReport tool it is not directly possible to change the assumptions regarding spare parts regarding 
environmental calculations48. The amount of spare parts for repair and maintenance used is fixed to 1% 
of the initial BOM in EcoReport tool, and it is not possible to change this assumption without updating the 
formulas (which might be considered too time consuming / complicated for the practitioner). In the 
protected version of EcoReport tool, it is not possible to change the number of spare parts used at all. 
Another problem related to the methodological framework is, that there is no guidance on how to 
calculate the effect of a spare part availability requirement e.g. how many spare parts would be needed 
and in stock.  
 
 
6.2.7 PEF – Maintenance, repair, and spare parts 
 
As described in section 5.2.1, materials needed for maintenance, repair or refurbishment, including the 
manufacturing, distribution and waste of these (e.g. spare parts needed to repair the product, the coolant 
production and waste management due to losses) must be included in PEFCRs /PEF studies.  
 
However, it is not clear how reliable data for this can be provided. 
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6.2.8 EcoReport Tool – Reuse 
 
In EcoReport tool reuse is actually a part of end-of-life phase and as a default in the tool fixed to 1% 
which applies to all the materials in the product meaning that 1% of the components are reused. In the 
review study, the second life is already included in the overall lifetime. This practice is considered to be 
the most common way to deal with a significant second life across different Ecodesign studies.  
 
Regarding reuse, the following is stated in EcoReport tool: ‘re-use’= fraction of EoL available mass in 
components that can be re-used in new products. The generic credit relative to the re-used mass is 75% 
on all impacts and for all fractions, taking into account the impact of collection, sorting, cleaning, etc. (as 
opposed to MEEuP 2005, where the collection effort was calculated separately). In case the specific re-
use credit found for a specific product deviates from the default it is recommended to adapt the mass 
fraction accordingly.   
 
 
6.2.9 PEF – Reuse 
 
In PEF, reuse (resulting in a product with the original product specifications, providing the same function, 
leading to an extended lifetime) must be included in the calculations of the reference flow, taking the 
functional unit into consideration49. This is, in practice, the same as in EcoReport Tool: the second life 
shall be included in the overall lifetime. 
 
 
 
6.2.10 Discussion and recommendations 
 

Aspect and discussion Recommendation 

Data availability: Overall, for all product groups, there 
is a significant lack of the availability of reliable data on 
lifetime, lifetime extension, repair, maintenance, and 
reuse, and how maintenance and repair influence the 
lifetime. This is a major issue related to potential 
requirements related to recycling and Circular 
Economy, as these are then based on assumptions 
rather than knowledge. 

Studies on lifetime, lifetime extension, repair, 
maintenance and reuse, and how maintenance and 
repair influence the lifetime is needed on EU level. 
Some of the data needed are related to consumer 
surveys (for the average lifetime of products), others 
can be based on Life Cycle Assessments focusing on 
production and storage of spare parts and prolonged 
lifetime for products. The task is not easily solved. 

The Lifetime of the products are included in both 
methods, and the process for establishing the lifetime 
does not differ significantly. 
 
The calculations are based on an average lifetime of 
the product. It means that it is assumed that products 
from 2012 have the same lifetime as products 
produced in 2020. It could benefit if it was possible to 
model the impact of different lifetimes in EcoReport 
tool. See lifetime extensions below. 
 
 
 
 
 
 
 

It is recommended that EcoReport tool could include 
considerations on the trend with decreasing lifetimes, 
e.g. clear guidance that the trend should be 
considered, and the future expected lifetime should be 
used in calculations 
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Aspect and discussion Recommendation 

Lifetime extension is one of the central aspects of 
Circular Economy.  
 
In EcoReport Tool, lifetime is entered into the tool by 
the practitioner, however by a set factor for all years. 
 
However, as described in section 6.2.1, extended 
lifetime is not always an environmental benefit, as a 
significant increase in energy efficiency for a product 
group might outweigh the benefits of a prolonged 
lifetime. 

It is suggested that EcoReport tool should include 
calculations that could express whether lifetime 
extensions make sense. This calculation should 
include inputs on the future expected energy 
improvements, the future CO2-intensity of the 
electricity supply and the current and future expected 
lifetime of the product. In addition, it should be clear 
how to model a lifetime extension and how the sales 
and stock are affected.  

Maintenance includes energy consumption for 
maintenance, chemicals and other auxiliary products 
used for maintenance during the use stage of 
products.  
 
In the current version of EcoReport Tool, it is not 
straightforward to include chemicals and auxiliary 
materials for maintenance, repair, and spare parts. 
 
For most product groups this issue is, however, of less 
significance for the overall results. For some product 
groups, e.g. for air conditioners, the refilling of 
refrigerants during the use stage could have 
significance. 
 

It should be a possibility to include more chemicals 
and other auxiliary products used for maintenance 
during the use stage of products in EcoReport Tool. 
However, for most of the current product groups, 
chemicals and auxiliary products will only have minor 
significance for the overall results.  

Repair and spare parts include use of spare parts, 
which will lead to prolonged lifetime of the products. 
Basically, the main problem related to this is data 
availability as discussed below.  
 
In the current version of EcoReport Tool, the amount 
of spare parts for repair and maintenance calculated 
by a default factor, fixed to 1% of the materials from 
the Bill of Materials, and it is not straightforward to 
change this. Furthermore, it is not straightforward to 
include chemicals and auxiliary materials for 
maintenance, repair, and spare parts. 
 
In EcoReport Tool, an alternative possibility is to 
include reuse as increased recycling, however, this 
opportunity is not used very often (and seems less 
relevant for the modelling of reuse). 

With regard to repair and spare parts, data availability 
is the main problem related to a realistic modelling of 
repair. This issue is a problem for both EcoReport Tool 
and PEF. 
 
When taking into consideration that data for repair is 
based on estimates, the current modelling by using 1% 
of the Bill of Materials seems sufficient in most cases. 
However, for a future version of EcoReport Tool, it 
should be possible to adjust the “repair factor”, or even 
to insert specific materials for repair and at the same 
time reflect this in adjustable lifetime for the products in 
order to reflect the intensions in the EU Circular 
Economy Action Plan.  

Reuse is included in both methods as extension of the 
lifetime. This method for modelling reuse is adequate. 

No recommendations for further development of 
EcoReport Tool 
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6.3 USE PATTERNS / USER INTERACTIONS 
 
The use patterns have huge significance for the overall results of a life cycle assessment. The use 
patterns include quantification of how the user interacts with the product. 
 
 
6.3.1 EcoReport Tool – Use patterns and user interactions 
 
As described in table 6.1, the use patterns are very dependent on the product category analysed. 
Overall, the data can be from consumer organisations, industry associations, NGO’s or by literature 
reviews. Often the important information is the use hours of the products and of which settings the 
products are used in. 
 
The user behaviour can affect the annual energy consumption. Also, it is relevant for some products to 
consider how often the appliances are used. How products are used are often of special interest of 
stakeholders as it has a direct impact on the calculated annual energy consumption. 
 
 
6.3.2 PEF – Use patterns and the definition of the functional unit 
 
In PEF, the use patterns are included in the definition of the functional unit. The Functional unit is the basis 
for all comparisons and the calculations.  
 
The functional unit for a PEF study shall be defined according to the following aspects 50: 

• The function(s)/service(s) provided: “what”; 
• The extent of the function or service: “how much”; 
• The expected level of quality: “how well”; 
• The duration/lifetime of the product: “how long” 

 
As mentioned above, the lifetime and use patterns are based on market surveys or other market data, 
international standards, national or industry guidelines or based on an agreement in the Technical 
Secretariat which consists of companies or business associations relevant for the product category. 
 
Overall, the process is rather similar to the process used for MEErP and EcoReport Tool. 
 
 
6.3.3 Discussion and recommendations 
 

Aspect and discussion Recommendation 

The Lifetime of the products are included in both 
methods, and the process for establishing the lifetime 
does not differ significantly. 
 
The calculations are based on an average lifetime of 
the product. It means that it is assumed that products 
from 2012 have the same lifetime as products 
produced in 2020. 
 

It is recommended to include the possibility to create 
different scenario models in EcoReport tool with 
dynamic sales, stock, efficiency improvements, 
lifetimes etc.    

Use pattern – The use patterns are somehow identical 
in the MEErP and PEF methodology. 

No recommendations for further development of 
EcoReport Tool 
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6.4 ENERGY CONSUMPTION DURING THE USE STAGE 
 
Energy consumption during the use stage is included in EcoReport Tool as well as in the PEF method. 
For most of the energy related products currently covered under the Ecodesign Directive, this is primarily 
electricity consumption. This is further detailed in chapter 10 and will not be discussed here. 
 
The electricity consumption for the products is depending on the use patterns for both methods, as 
discussed above. 
 
 
 
6.5 PRODUCTS AND AUXILIARY MATERIALS INVOLVED IN THE USE STAGE  
 
In addition to energy, some products require additional products and auxiliary materials in order to deliver 
the intended service. Examples are coffee filters for a coffee machine, detergents for a washing machine, 
dust bags for vacuum cleaners, for textiles, a relevant process is washing (including detergent, water, 
electricity and washing machine), drying and maybe ironing. 
 
For refrigerators, the main consumption in the use stage is electricity, see chapter 10. Furthermore, 
relevant auxiliary materials in the use stage are detergents and water for cleaning the fridge regularly.  
 
 
6.5.1 EcoReport Tool 
In EcoReport tool it is possible to select a range of predefined consumables. Which are:  

• Toner 
• Detergent dishw. 
• Rinsing agent dish 
• Regeneration Salt dishw 
• Water per m3 
• Vacuum cl. Bags 
• Mini-van diesel 
• Refrigerant 
• Spare parts (fixed value on initial materials) 

 
If other relevant consumables are needed in the calculations it is possible to add a new dataset under 
auxiliary materials in EcoReport tool. The impact of the auxiliary materials is included in the use phase 
and disposal phase.  
 
Regarding auxiliary materials, the same challenges exist as for the material phase and it is considered to 
be a difficult task to find data with the same impact categories and units.    
 
 
6.5.2 PEF – Consumption of products and services in the use stage 
 
As mentioned in section 5.1.2 above, all activities and products that are needed for proper use of the 
product must be included in the use stage in the PEF method (unless they do not have any significance 
for the results). 
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6.5.3 Discussion and Recommendations 
 

Aspect and discussion Recommendation 

Products and auxiliary materials involved in the 
use stage Regarding auxiliary materials the same 
challenges exist as for the material phase and it is 
considered to be a difficult task to find data.    

No recommendations for further development of 
EcoReport Tool 

 
 
 
6.6 LOSSES IN THE USE STAGE 
 
In the PEF method, losses during distribution and at the consumer is included. PEF includes two types of 
loss rates: Loss during distribution, and losses during use at the consumer.  
 
 
6.6.1 EcoReport Tool – Losses in the use stage 
 
In EcoReport tool it is not possible to include losses in the use stage directly. However, if significant 
losses occur during distribution it is possible that these considerations will impact the average lifetime.  
 
For refrigerators, it is important to consider food waste, but EcoReport tool cannot include the impact of 
food unless the practitioners are updating the dataset in EcoReport tool. In the review study, a 
supplementary study on food waste was conducted to include these considerations. Read more 
regarding food waste in chapter 9. 
 
 
6.6.2 PEF – Losses during distribution and at consumer 
 
In PEF, losses during distribution and at consumer must be included. Default loss rates shall be used if 
specific loss rates are not available. The default loss rates are given in Annex F of Zampori and Pant 
(2019): 

• A loss rate during distribution (incl. broken products but not products returned to the 
manufacturer) (overall consolidated value for transportation, storage and retail place). For 
refrigerators, the default loss rate during distribution is 1%51. 

 
• A loss rate at the consumer. For refrigerators, the default loss rate at the consumer is 0%. 
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Table 6.2 Examples of Loss rates from Annex F in Zampori and Pant (2019) 

Retail trade sector Product category 

Loss rate (incl. broken 
products but not 
products returned to the 
manufacturer) during 
distribution (overall 
consolidated value for 
transportation, storage 
and retail place) 

Loss rate at consumer 
(including restaurant, 
etc.) 

Food 

Fruits and vegetables 
 

10% (FAO 2011) 
 19% (FAO 2011) 

Meat and meat 
alternatives  4% (FAO 2011) 11% (FAO 2011) 

Dairy products  0.5% (FAO 2011) 7% (FAO 2011) 
Grain products  2% (FAO 2011) 25% (FAO 2011) 
Oils and fats  1% (FAO 2011) 4% (FAO 2011) 

Home and professional 
supplies 

Home hardware supplies  1% 0% 
Furniture, furnishings and 
decor  0% 0% 

Electrical household 
appliances  1% 0% 

Kitchen merchandise  0% 0% 
Information and 
communication equipment  1% 0% 

Office machinery and 
supplies  1% 0% 

 
 
 
6.6.3 Discussion and recommendations 
 

Aspect and discussion Recommendation 

Losses in the use stage: In the PEF method, losses 
during distribution and at the consumer is included. 
PEF includes two types of loss rates: Loss during 
distribution, and losses during use at the consumer. 
In EcoReport tool it is not possible to include losses in 
the use stage directly. However, if significant losses 
occur during distribution it is possible that these 
considerations will impact the average lifetime. 
 
For the current product groups under the Ecodesign 
Directive, the loss rates are probably insignificant for 
the overall results. 

Considered not to be significant for the results for the 
product categories currently covered by the Ecodesign 
Directive, accordingly no recommendations related to 
EcoReport Tool. 
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7 END-OF-LIFE 
 
 
7.1 PROCESSES INCLUDED UNDER END-OF-LIFE 
 
The processes covered under End-of-Life corresponds to the waste hierarchy52 and 53: 

 Prevention, i.e. preventing products from becoming waste, alternative re-use. This is covered 
under the lifetime extension in chapter 6 

 Preparing for re-use, i.e. the operations for converting a product, which has become a waste 
into a product, i.e. repair of furniture or bicycles (maybe for other consumers than the original 
owner). Not covered specifically in the present report. 

 Recycling (e.g. recycling of materials) see section 7.3 
 Recovery (other recovery processes than recycling, e.g. energy recovery from waste 

incineration), see section 7.4 
 Disposal (e.g. landfill or incineration without energy recovery), see section 7.5. 

 
 
7.2 END-OF-LIFE – RECYCLING RATES AND SHARE OF WASTE TO INCINERATION 

AND LANDFILL 
 
 
7.2.1 EcoReport Tool – Standard assumptions for End-of-Life 
 
In EcoReport a set of standard assumptions regarding the distribution between pathways for materials at 
the End-of-Life: 

• re-use,  
• material recycling,  
• (energy) recovery,  
• incineration without energy recovery and  
• landfill/missing/fugitive  

is predefined which are presented in Table 7.1. Note that the impact of reuse is discussed in section 6.2. 
 
Table 7.1: Standard assumptions in EcoReport tool for products, split on a material level 

 Plastics 
 

1-BlkPlastics 
and 

2-TecPlastics 

Metals 
 

3-Ferro 
And 

4-Non-ferro 

5-Coating 6-Electro-
nics 

7 – 
Refriger

ants 

“Auxili
aries” 

EoL mass fraction to re-use, in % 1% 1% 1% 1% 1% 5% 

EoL mass fraction to (materials) recycling, in % 29% 94% 94% 50% 39% 30% 

EoL mass fraction to (heat) recovery, in % 15% 0% 0% 0% 0% 10% 

EoL mass fraction to non-recov. Incineration, in 
% 

22% 0% 0% 30% 5% 10% 

EoL mass fraction to landfill/missing/fugitive, 
in % 

33% 5% 5% 19% 55% 45% 

TOTAL 100% 100% 100% 100% 100% 100% 

 
 
The share of each fraction reused, recycled etc. are predefined, but they can be changed by the 
practitioner performing the study. However, the values are rarely updated. With the circular economy, the 
aim is among others to ensure clean waste streams which can improve the quality of the materials. 
However, this is not easily managed to perform these calculations in EcoReport tool. Also, the share of 
metals recycled (94% - standard assumption) reduces potential environmental savings of products 
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primarily consisting of metals or at least it is difficult to calculate any environmental savings in relation to, 
e.g. design for disassembly. The recycling rate is difficult to establish as the actual recycling rate is highly 
dependent on: 

• The collection rates 
• The commodity prices 
• The recycling facilities (and the effect of the sorting) 
• If the recycling rate is calculated on a material level or a resource level. A UNEP report has 

previously stated lower recycling rates of the different materials54 
 

Accordingly, it relevant to point out 2 potential updates related to the current version of EcoReport Tool: 
1) Data: The recycling rates for some materials are often not updated and some of them may be 

too optimistic on a resource level, e.g. stating that 94% of all metals are recycled removes 
incentives to improve the performance of the products EOL.  

2) Model: The recycling rates should be easier to adjust in a scenario comparison by the 
practitioner performing the study, e.g. compare a scenario with increased recycling. Also, clear 
guidance should be provided on how to model the impact of a design that can be disassembled 
at EOL.    

 
 
7.2.2 PEF – Standard assumptions for End-of-Life 
 
The PEF model and standard assumptions at the End-of-Life is described below in order to identify if 
these can be used as input for EcoReport Tool. 
 
In PEF, End-of-Life modelling is based on The Circular Footprint Formula (CFF). In this formula, the 
distribution between the End-of-Life pathways are named R2, R3 and (1-R2-R3), see figure 7.1.  

• R2 is the “recycling output rate”, i.e. the proportion of the material in the product that will be 
recycled (or reused) in a subsequent system (taking into account the inefficiencies in the 
collection and recycling processes.  

• R3 is the proportion of the material which is sent to a waste incineration plant with energy 
recovery.  

• (1-R2-R3) is the remaining, which is disposed (e.g. at a landfill). 
 
The use of the CFF formula for the PEFCRs and Benchmarks calculations (which are the most relevant 
for EcoReport Tool) is described in Zampori and Pant (2019), Annex A55. In Annex C, standard values 
are listed 56. The list of values in Annex C is periodically reviewed and updated by the European 
Commission; users of the PEF method are invited to check and use the most updated values provided in 
the Annex. Annex C to Zampori and Pant (2019) is available at 
http://eplca.jrc.ec.europa.eu/LCDN/developerEF.xhtml  
 
The list for the “recycling output rate” (R2) in Annex C is very long, covering a variety of materials, e.g. 
metals, a variety of paper types and plastic types, glass, wooden pallets, some types of thermal 
insulation, and textiles. In order to illustrate some of the materials in Annex C, some of the values are 
shown in table 7.1.  
 
Annex C also contains standard values for the share of municipal waste sent to waste incineration with 
energy recovery (R3), however not on “material level” but overall, for municipal waste for all the 
European countries, based on data from Eurostat. The data from Annex C are shown in table 7.2. 
Example on how to apply the data: Material flows at end-of-life: Recycling: 50% and Municipal Waste 
treatment: 50%. Country: Italy. Share Incineration in MW in Italy: 35%. R3 applied to the MW fraction: 
35% x 50% = 17.5%. 
 
The share of municipal waste sent to waste incineration is not very informative on “material level” or 
“product level”, and it will probably not be a significant improvement to include these in EcoReport Tool. 
  

http://eplca.jrc.ec.europa.eu/LCDN/developerEF.xhtml
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Figure 7.1 Distribution of materials in the End-of-Life The Circular Footprint Formula (CFF) 
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Table 7.1. Examples of “recycling output rate” (R2) from the PEF method, Annex C to Zampori and Pant 
(2019). Annex C is available at http://eplca.jrc.ec.europa.eu/LCDN/developerEF.xhtml. The list of values in 
Annex C is periodically reviewed and updated by the European Commission; users of the PEF method are 
invited to check and use the most updated values provided in the Annex. 

 Category  Material  Application 
Recycling rate (≈ R2). 

EU* : Europe 
(post consumer) 

Metals Steel MATERIAL 0.85 
    building – sheet 0.95 
    building – stainless steel parts in copper alloy fittings 0 
    appliances – sheet 0.90 
    packaging 0.80 
    photovoltaic panel – not specified 0 
    photovoltaic panel – mounting structure;  electric installation 0.95 
    steel hangers and screws 0.95 
    building – water supply pipes – stainless steel in PPSU fittings  0 
    building – water supply pipes – stainless steel in copper fittings  0 
    building – water supply pipes – galvinzed steel – clamps 0.95 
    uniterruptible power supply (UPS) 0.93 
        
  Aluminum MATERIAL 0.85 
    automotive 0.90 
    building – sheet 0.95 
    building – e.g. doors, windows  0.90 
    appliances – sheet 0.90 
    other packaging – food cans, closures, trays 0.60 
    packaging – beverage can body (final product) 0.75 
    packaging – beverage can end (final product) 0.75 
    photovoltaic panel – mounting structure;  electric installation 0.95 
    building – water supply pipes – Pol/Al/Pol pipe  0 
    building – water supply pipes – copper alloy fittings 0 
    building – water supply pipes – production waste 1.00 
    sheet – uniterruptible power supply (UPS) 0.90 
        

  Aluminum 
alloys AlMg3 – photovoltaic panel 0 

        
  Copper MATERIAL 0 
    building – sheet 0.95 
    building – pipes 0.95 
    electronic applications 0.80 
    electrical applications (cables) 0.95 
    mechanical applications 0.80 
    photovoltaic panel – mounting structure;  electric installation 0.95 
    building – water supply pipes 0.95 
    tube/sheet in uniterruptible power supply (UPS) 0.93 
        
  Copper alloys building – water supply pipes 0.95 
    CuZn38 cast – uniterruptible power supply (UPS) 0.93 
        

  Copper 
telluride photovoltaic panel 0 

        
  Lead MATERIAL 0 
    building – sheet 0.95 
    lead-acid batteries 0.99 

 
 
 

http://eplca.jrc.ec.europa.eu/LCDN/developerEF.xhtml
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Table 7.2. Examples of standard values for the proportions of municipal waste sent to respectively landfill 
and waste incineration with energy recovery, for calculation of R3 in the CFF formula in the PEF method. 
Data are from Annex C to Zampori and Pant (2019). The list of values in Annex C is periodically reviewed and 
updated by the European Commission; users of the PEF method are invited to check and use the most updated 
values provided in the Annex. 
Annex C is available at http://eplca.jrc.ec.europa.eu/LCDN/developerEF.xhtml.  
Default data are based on Eurostat 
http://ec.europa.eu/eurostat/tgm/refreshTableAction.do?tab=table&plugin=1&pcode=tsdpc240&language=en 
 

 Landfill 
share 

Incineration 
share Year Source 

European Union (28 countries) 55% 45% 2013 Eurostat 
European Union (27 countries) 54% 46% 2013 Eurostat 
Belgium 2% 98% 2013 Eurostat 
Bulgaria 98% 2% 2013 Eurostat 
Czech Republic 74% 26% 2013 Eurostat 
Denmark 3% 97% 2013 Eurostat 
Germany 1% 99% 2013 Eurostat 
Estonia 20% 80% 2013 Eurostat 
Ireland 71% 29% 2013 Eurostat 
Greece 100% 0% 2013 Eurostat 
Spain 86% 14% 2013 Eurostat 
France 36% 64% 2013 Sinoe – collecte 2011 – ADEME 
Croatia 100% 0% 2013 Eurostat 
Italy 65% 35% 2013 Eurostat 
Cyprus 100% 0% 2013 Eurostat 
Latvia 100% 0% 2013 Eurostat 
Lithuania 90% 10% 2013 Eurostat 
Luxembourg 34% 66% 2013 Eurostat 
Hungary 88% 12% 2013 Eurostat 
Malta 99% 1% 2013 Eurostat 
Netherlands 3% 97% 2013 Eurostat 
Austria 10% 90% 2013 Eurostat 
Poland 99% 1% 2012 Central Statistical Office of Poland 
Portugal 68% 32% 2013 Eurostat 
Romania 100% 0% 2013 Eurostat 
Slovenia 98% 2% 2013 Eurostat 
Slovakia 87% 13% 2013 Eurostat 
Finland 37% 63% 2013 Eurostat 
Sweden 1% 99% 2013 Eurostat 
United Kingdom 62% 38% 2013 Eurostat 
Iceland 89% 11% 2013 Eurostat 
Norway 3% 97% 2013 Eurostat 
Switzerland 0% 100% 2013 Eurostat 
Montenegro 100% 0% 2013 Eurostat 
Former Yugoslav Republic of 
Macedonia, the 100% - 2013 Eurostat 
Serbia 100% 0% 2013 Eurostat 
Turkey 100% - 2013 Eurostat 
Bosnia and Herzegovina 100% - 2013 Eurostat 
Kosovo (under United Nations 
Security Council Resolution 
1244/99) - - 2013 Eurostat 

 
 
 
 
 
 
 

http://eplca.jrc.ec.europa.eu/LCDN/developerEF.xhtml
http://ec.europa.eu/eurostat/tgm/refreshTableAction.do?tab=table&plugin=1&pcode=tsdpc240&language=en
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7.2.3 Additional data sources for recycling rates: EU’s list of Critical Raw Materials 
 
Eu's list of Critical Raw Materials was updated in September 2020 and related to this update a number of 
background reports were published. Relevant for recycling rates are: 

• European Commission, Study on the EU’s list of Critical Raw Materials (2020), Factsheets on 
Critical Raw Materials 57 

• European Commission, Study on the EU’s list of Critical Raw Materials (2020), Factsheets on 
Non-Critical Raw Materials 58 

 
More detailed data on recycling rates are needed – on “resource level”.  
 
The issue with recycling rates will be illustrated with an example for chromium, nickel and molybdenum 
below. These alloy metals are used in stainless steel. Stainless steel, grade 304 (also called 18/8 
stainless steel) contains 18-20% Chromium and 8-10.5% Nickel. The second most common stainless 
steel is grade 316, which contains 16-18% Chromium, 10-14% Nickel and 2-3% Molybdenum.  
 
The recycling rate for chromium from products containing stainless steel is low. Smaller products 
containing these steel types (e.g. kitchen appliances) might, at end-of-Life, end up in low quality steel 
(carbon steel), where the chromium content is not utilized, and accordingly, it is “wasted”. Scrap from 
production will (most likely) be collected and recycled, however, that is not necessarily the case for 
consumer products. 
 
For chromium, the Study on the EU’s list of Critical Raw Materials (2020)59 states: 
“Stainless steel, which accounts for almost three-quarters of chromium’s consumption in the EU, is 
commonly recycled in separated flows as its properties will be lost if mixed with common steel scrap.”…. 
….”On the other hand, the detection and sorting of alloy steel products are more complicated; thus, the 
majority of these products ends up in carbon steel (i.e. non-functional recycling)” and “According to data 
provided by the MSA study of chromium, in 2013 the end-of-life recycling input rate (EOL-RIR) in the EU 
was 21%, the overall functional recycling rate (EOL-RR) was 48%, and the non-functional recycling rate 
was 24% (BIO Intelligence Service 2015).” 
 
For Nickel, the Study on the EU’s list of Critical Raw Materials (2020) states 60 “…. In the current 
criticality assessment, the EOL-RIR of 17% has been adopted” 
 
For Molybdenum the Study on the EU’s list of Critical Raw Materials (2020) states  61 “The global end-of-
life recycling rate of molybdenum has been estimated at 20% (Henckens et al., 2018) and 30% (UNEP, 
2011). The recycling efficiency of molybdenum is not expected to increase significantly as long as 
cheaper alternatives are available in the form of relatively cheap primary molybdenum.” 
 
As mentioned in section 7.2.1 in table 7.1, the current version of EcoReport Tool uses a standard 
recycling rate for metals at 94%. However, the recycling rates for the alloy elements chromium, nickel 
and molybdenum are much lower, the recycling rates are more in the order of 21% for chromium (End of 
Life recycling rate), 17% for nickel and 20-30% for molybdenum. Accordingly, a recycling rate of 94% is 
misleading for the alloy elements of stainless steel. 
 
 
7.2.4 Discussion and recommendations 
 
As pointed out in section 7.2.2, it is relevant to point out two potential issues related to the current 
version of EcoReport Tool: 

1) Data: The recycling rates for some materials are not updated and some of them seem 
unrealistic. 

2) Model: The recycling rates should be easier to adjust by the consultant performing the study. 
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Aspect and issue in the current version of 
EcoReport Tool Recommendations 

Recycling rates, data 
The recycling rates for some materials are not updated 
and some of them seem unrealistic high for the raw 
materials. 

The default recycling rates in EcoReport Tool could be 
updated in accordance with Annex C from the PEF 
method62 combined with data based on the 
background reports from EUs list of Critical Raw 
Materials 63 + 64 

The recycling rates should be updated on a regular 
basis (e.g. with an interval of 3-4 years) as recycling of 
materials is under development in EU 

Recycling rates, model 
The recycling rates should be designed in a way so the 
consultant easily can change the assumptions in a 
scenario model. 
 

It is recommended to change the structure of the 
EcoReport Tool Excel sheet slightly to make it easier 
for a consultant performing the study to change 
recycling rates for various materials and compare the 
changes in a scenario model 
Also, it may be needed to include considerations on 
the actual recycling of the raw materials. 

 
 
 
 
7.3 RECYCLING 
 
7.3.1 EcoReport Tool 
 
In EcoReport Tool, the methods are described in BIO Intelligence Service (2013b)65. The details of the 
method will not be repeated in this analysis. However, it should be mentioned that: (for all material 
groups except metals): 

• Material recycling: 40% credit of the material phase excluding the manufacturing phase 
 
In EcoReport tool, the following is stated regarding recycling and recovery66: 

• ‘recycling’= fraction of EoL available mass that is recycled for its materials. For metals this is 
already included in the production impact, based roughly on the fraction mentioned (values 
cannot be edited). For plastics, electronics, miscellaneous materials, refrigerants, mercury and 
the extra materials these values need to be edited (overwrite default values). The credit relates 
to the mass and depends on the main virgin material that will be displaced by the recycled mass, 
the remaining value at final disposal (e.g. heat recovery) and/or avoidance of operations for 
disposal of hazardous substances (pyrolysis).  

o For electronics (PWBs, Ics, controllers, displays, etc.) main credits come from recycling 
of metals (Cu, Fe, tin, traces of Au, Pt, Pd), glass (from displays, cullet displaces virgin 
material mainly in fiberglass insulation)  and avoidance of treatment of hazardous 
substances (e.g. Pb, Cd, etc.). Note that the WEEE recast impact assessment report 
found official electronics recycling rates to be low (in 2005: 20% for tools, 27% for ITC 
equipment, 35-40% for TVs/monitors) but suspects actual, unreported (possibly 
incorrect) recycling activities to be substantially higher. For miscellaneous materials 
recycling fractions fully depend on the materials involved and a weighted average needs 
to be determined beforehand. For ‘Misc.’, including refrigerants and Hg, credit comes 
from re-use after purification, avoiding treatment as hazardous waste, etc. . For all 
materials, except metals (where it is assumed to be higher), a credit of 40% on all 
impacts is assumed related to the recycled mass. See MEErP Methodology Report Part 
2 for more guidance. 
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Besides these standard assumptions, it is possible to calculate the recyclability benefit rate (RBR) which 
only can be calculated for bulk and technical plastics. The purpose of the RBR rate is to compare 
different end-of-life scenarios under different design options. However, it is important to note that the 
RBR rate only is an addon in EcoReport tool and it cannot be concluded whether this addon has ever 
been used in a preparatory study or review study.   
 
However, if this rate is included in a study it is relevant to note that EcoReport Tool operates with a 
“Downcycling index k”. The recyclability benefit rate should reflect the potential credit through recycling of 
plastics (meaning that the user of EcoReport Tool can decide which recyclable plastic parts). There are 
no pre-defined default numbers for the recyclability benefit rate. According to the sheet named “Input 
RBR” in EcoReport Tool, the Downcycling index k shows the quality difference between the virgin and 
the recycled material, according to JRC67. The Downcycling index K is shown in table 7.3 below. 
 
Table 7.3. The Downcycling index k* from EcoReport Tool 

Material category Material Downcycling index k* 
1-BlkPlastics  1 -LDPE 0.66 
1-BlkPlastics  2 -HDPE 0.74 
1-BlkPlastics  3 -LLDPE 0.4 
1-BlkPlastics  4 -PP 0.39 
1-BlkPlastics  5 -PS 0.7 
1-BlkPlastics  6 -EPS 0.4 
1-BlkPlastics  7 -HI-PS 0.4 
1-BlkPlastics  8 -PVC 0.42 
1-BlkPlastics  9 -SAN 0.4 
1-BlkPlastics 10 -PET 0.41 
1-BlkPlastics 11 -ABS 0.7 
2-TecPlastics 12 -PA 6 0.61 
2-TecPlastics 13 -PC 0.63 
2-TecPlastics 14 -PMMA 0.4 
2-TecPlastics 15 -Epoxy 0.4 
2-TecPlastics 16 -Rigid PUR  0.4 
2-TecPlastics 17 -Flex PUR  0.4 

* The Downcycling index k shows the quality difference between the virgin and the recycled material 
 
 
 
 
7.3.2 PEF 
 
Recycling of materials at the End-of-Life is calculated by the use of the orange part of the Circular 
Footprint Formula (CFF) in figure 7.2. 
 
The first part of the formula (of the orange part) models the emissions corresponding to the recycling 
processes (including sorting). The last part models the credit for that these recycled materials substitutes 
the extraction and pre-processing of virgin materials. 
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Figure 7.2 The Circular Footprint Formula (CFF) from the PEF method. The part of the formula related to 
“recycled content”, i.e. the use of recycled materials as input for the life cycle encircled with green. The part of the 
formula related to use of primary materials is encircled with blue. The part of the formula related to recycling of 
materials is encircled with orange.  
 
 
 
 
 

 

 
 
 

 

Life cycle inventory from VIRGIN materials used as INPUT for the production 

(1-R1): is the proportion of material in the input to the production that origins from primary materials. 

EV: specific emissions and resources consumed (per functional unit) arising from the acquisition and pre-
processing of virgin material. 

 

Life cycle inventory from RECYCLED materials use as INPUT for the production 

R1: is the proportion of material in the input to the production that has been recycled from a previous system. 

A: allocation factor of burdens and credits between supplier and user of recycled materials. 

Erecycled: specific emissions and resources consumed arising from the recycling process of the recycled (reused) 
material, including collection, sorting and transportation process. 

EV: specific emissions and resources consumed (per functional unit) arising from the acquisition and pre-
processing of virgin material. 

QSin: quality of the ingoing secondary material, i.e. the quality of the recycled material at the point of substitution. 

Qp: quality of the primary material, i.e. quality of the virgin material. 

 

Modelling of the OUTPUT (=EoL) from the product systems 

Life cycle inventory from recycling of materials minus the credit for that these recycled materials substitutes the 
extraction and pre-processing of virgin materials 

A: allocation factor of burdens and credits between supplier and user of recycled materials. 

R2: is the proportion of the material in the product that will be recycled (or reused) in a subsequent system. R2 
shall therefore take into account the inefficiencies in the collection and recycling (or reuse) processes. R2 shall be 
measured at the output of the recycling plant 

ErecyclingEoL: specific emissions and resources consumed (per functional unit) arising from the recycling process at 
EoL, including collection, sorting and transportation process 

E*v: specific emissions and resources consumed (per functional unit) arising from the acquisition and pre-
processing of virgin material assumed to be substituted by recyclable materials 

QSout: quality of the outgoing secondary material, i.e. the quality of the recyclable material at the point of 
substitution 

Qp: quality of the primary material, i.e. quality of the virgin material 

Life cycle inventory from 
virgin materials used as 
input for the production  

Life cycle inventory from 
recycled materials use as 

input for the production 

Modelling of the output (=EoL) from the product systems: 
Life cycle inventory from recycling of materials minus the 

credit for that these recycled materials substitutes the 
extraction and pre-processing of virgin materials 
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The allocation factor (A), shares the burdens and credits between supplier and user of recycled 
materials. As discussed in chapter 5, it is should be considered if it would be relevant to implement the 
factor A in EcoReport Tool, in order to benefit the use of recycled materials, and furthermore, in order to 
make the EcoReport Tool method correspond with the PEF method (as both methods are developed 
under the European Commission). 
 
 
Fractions of the end of life processes, based on the PEF Circular Footprint Formula, are calculated by use 
of the factors R1 and A, see the example in Table 7.4 below 
 
Table 7.4. Use of the factor R2, R3, A and B in the PEF Circular Footprint Formula for the calculation of the 
waste fractions to recycling, waste incineration, landfill and credit of virgin material. 

End of Life processes 
Fraction (in %) 
From the PEF Circular 
Footprint Formula 

Recycling – from post-consumer, including collection, transport, pre-treatment, 
reprocessing etc. (1-A) * R2 

Waste incineration with energy recovery (1-B) * R3 
Landfill  (1-R2-R3) 
Credit of virgin material (credit means that the extraction and production of primary 
material can be subtracted from the system) 

-(1-A) * R2 * Qs/Qp 
(credit of virgin material) 

 
 
The quality factors, QSout  and Qp is considered to be time consuming to include in EcoReport Tool. 
Currently, Annex C in Zampori and Pant (2019) provides Qsin/Qp and Qsout/Qp values applicable to 
packaging materials only. It would be time consuming to create these values for all the materials in 
EcoReport Tool. Accordingly, it is recommended not to include these. Furthermore, the Qsin/Qp and 
Qsout/Qp values appears to be similar to (probably not total identical to) the Downcycling index k* from 
EcoReport Tool, which means that quality aspects of downcycling plastics are also included by the 
method in EcoReport Tool. 
 
Table 7.5. The default values for QSout/QP, based on Annex C, Zampori and Pant (2019).  
Values in are applicable to packaging materials only. 

 Default value  
(QSout/Qp) 

Comments 

Glass 1  
Steel 1  
Aluminium 1  
Other metals 1  

Paper and cardboard 0.85 This value shall be used when the recycling process 
doesn’t consider fibre losses 

Paper and cardboard 1 This value shall be used when the recycling process 
considers fibre losses 

PET – SSP recycling 1  
PET mechanical recycling 0,9  
PP 0.9  
HDPE 0.9  
LDPE film 0.75  

 
As discussed in chapter 5, the The default values for QSout/QP are currently only available for packaging 
materials, and accordingly, it is not recommended to use this part of the Circular Footprint Formula (CFF) 
from the PEF method for EcoReport Tool. 
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7.3.3 Discussion and recommendations 
 

Aspect and issue in the current version of 
EcoReport Tool Recommendations 

Credit regarding recycling is handled differently in 
PEF and EcoReport tool 

It is recommended to have tools that give the same 
results (PEF and EcoReport Tool) regarding credit for 
recycling, as both tools are EU tools with the same 
overall intentions (i.e. to increase recycling). It is 
recommended to use the Circular Footprint Formula 
and default data for this from the PEF method. 
Furthermore, it is recommended to implement PEF 
datasets for recycling of materials into the EcoReport 
datasets. 

It is not recommended to apply the quality factor Q 
(from PEF) and the downcycling factor k (from 
EcoReport Tool). 

Share of burdens for recycling between supplier 
and user of recycled materials – in order to benefit 
use of recycled materials, as stipulated by the Circular 
Economy Action Plan by the European Commission  

The allocation factor, A, shares the burdens and 
credits between supplier and user of recycled 
materials. As discussed in chapter 4, it is should be 
considered if it would be relevant to implement the 
factor A in EcoReport Tool, in order to benefit the use 
of recycled materials, and furthermore, in order to 
make the EcoReport Tool method correspond with the 
PEF method (as both methods are developed under 
the European Commission). 

 
 
7.4 RECOVERY (INCINERATION WITH ENERGY RECOVERY) 
 
 
7.4.1 EcoReport Tool 
 
In EcoReport tool, the following is stated regarding heat recovery68: 

• ‘(heat) recovery’ = fraction of EoL available mass where the combustion heat is used, e.g. for 
district heating. In the context of ErP it is assumed to apply only to plastics and all other 
materials for which a feedstock energy value is given. The credit is 75% of feedstock energy (net 
combustion value) and GWP. 

 
The data for waste incineration and avoided heat and electricity production could be updated in order to 
correspond to the data from PEF (as both methods are developed under the European Commission), 
however, it is probably not crucial for the overall results. 
 
 
 
7.4.2 PEF 
 
In PEF, the share of the waste ending being incinerated in incineration plants with energy recovery is 
shown in section 7.2.2. As default, incineration shall be considered with energy recovery (regardless of 
different technologies in the various EU countries). As Annex C only takes household waste into 
consideration, waste incineration is mainly relevant for packaging and other household waste types. 
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The part of the Circular Footprint Formula related to waste incineration is shown in figure 7.3. Only the 
main principles will be outlined here, and not all details are included or explained. The full explanation of 
the formula can be found in Zampori and Pant (2019), and in the Webinar related to the CFF Formula69. 
 
Figure 7.3 The Circular Footprint Formula (CFF) – the part related to energy recovery from waste 
incineration 

 
 

B: Allocation factor of energy recovery processes. It applies both to burdens and credits 
R3: R3 is the proportion of the material in the product that is used for energy recovery at 

EoL 
EER: Specific emissions and resources consumed (per functional unit) arising from the 

energy recovery process (e.g. incineration with energy recovery, landfill with energy 
recovery, etc.) 

ESE,heat  and ESE,elec: Specific emissions and resources consumed (per functional unit) that would have 
arisen from the specific substituted energy source, heat and electricity respectively 

XER,heat and XER,elec: The efficiency of the energy recovery process for both heat and electricity 
LHV: Lower heating value of the material in the product that is used for energy recovery 

 
In PEF studies the B value shall be equal to 0 as default. 
 
Basically, the Energy Recovery part of the Circular Footprint Formula in figure 7.3 states that the 
emissions from the incineration shall be included. The waste incineration produces energy (heat and 
electricity), and this substitutes alternative energy sources. These “avoided/substituted” energy sources 
for heat and electricity production must be subtracted from the system. 
 
 
 
7.4.3 Discussion and recommendations 
 

Aspect and issue in the current version of 
EcoReport Tool Recommendations 

Data 
The data for waste incineration and avoided heat and 
electricity production could be updated 

The data for waste incineration and avoided heat and 
electricity production could be updated to correspond 
to the data from PEF (as both methods are developed 
under the European Commission), however, it is 
probably not crucial for the overall results. 

 
 
 
7.5 LANDFILL/MISSING/FUGITIVE  
 
 
7.5.1 EcoReport Tool 
 
In EcoReport disposal is the sum of the material fraction which is not reused, recycled or used for energy 
recovery. In EcoReport tool the following is stated: 
 

• ‘non-recov. Incineration’ = fraction of EoL available mass that is incinerated without heat 
recovery, either because there is no effective contribution to the combustion (non-combustibles), 
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the incineration plant has no clients for waste heat, etc.. Impacts of ‘incineration’ as given in the 
Unit Indicator table (see MEErP Methodology Report Part 2, Table 13, row 92) apply. 

• ‘landfill/fugitive/missing’ = fraction of EoL available mass that goes to landfill, that escapes during 
use (for substances that are gaseous or evaporate at atmospheric conditions like most 
refrigerants and mercury) and that are unaccounted for (illegal dumping etc.). Impacts of ‘landfill’ 
as given in the Unit Indicator table (see MEErP Methodology Report Part 2, Table 13, row 89) 
apply. 

   
 
7.5.2 PEF 
 
In PEF, the share of waste ending on landfills / other is calculated as the “remaining”, as discussed in 
section 6.2.2.  
 
The modelling of disposal must be be based on The Circular Footprint Formula (CFF) 70   
 
Figure 6.X The Circular Footprint Formula (CFF) – the part related to Disposal 

 
 

R2: is the proportion of the material in the product that will be recycled (or reused) in a 
subsequent system. R2 shall therefore take into account the inefficiencies in the 
collection and recycling (or reuse) processes. R2 shall be measured at the output of 
the recycling plant 

R3: is the proportion of the material in the product that is used for energy recovery at 
EoL 

ED: specific emissions and resources consumed (per functional unit) arising from 
disposal of waste material at the EoL of the analysed product, without energy 
recovery 

 
The data for modelling landfilling of waste is based on the PEF database, which is not available for users 
not performing a PEF study. 
 
 
7.5.3 Discussion and recommendations 
 

Landfilling / missing / fugitive Recommendation 

Landfilling / missing / fugitive -  
The main environmental impacts of landfilling are 
related to land use aspects and potential toxic impacts 
from leakage.  
 

It is not recommended to include the toxicity-related 
impact categories from PEF into EcoReport Tool, as it 
would be to comprehensive and complicated, see 
discussion in chapter 8. 
 
If including the PEF impact category “Land Use”, the 
area for landfilling will be included. 
 
Both recommendations are already included in the 
conclusions in chapter 1 (under chapter 8 and chapter 
4). 
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67 Integration of resource efficiency and waste management criteria in European product policies – Second phase 
(2012), JRC Technical Reports 
 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32008L0098&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32008L0098&from=EN
https://ec.europa.eu/environment/legal/law/6/pdf/02_aile_eU_waste_legal_framework_speakers_notes.pdf
http://eplca.jrc.ec.europa.eu/LCDN/developerEF.xhtml
https://op.europa.eu/en/publication-detail/-/publication/8dabb4c1-f894-11ea-991b-01aa75ed71a1/language-en/format-PDF/source-165913798
https://op.europa.eu/en/publication-detail/-/publication/8dabb4c1-f894-11ea-991b-01aa75ed71a1/language-en/format-PDF/source-165913798
https://op.europa.eu/en/publication-detail/-/publication/88f08133-f895-11ea-991b-01aa75ed71a1/language-en/format-PDF/source-165913798
https://op.europa.eu/en/publication-detail/-/publication/88f08133-f895-11ea-991b-01aa75ed71a1/language-en/format-PDF/source-165913798
https://op.europa.eu/en/publication-detail/-/publication/88f08133-f895-11ea-991b-01aa75ed71a1/language-en/format-PDF/source-165913798
https://op.europa.eu/en/publication-detail/-/publication/88f08133-f895-11ea-991b-01aa75ed71a1/language-en/format-PDF/source-165913798
https://op.europa.eu/en/publication-detail/-/publication/88f08133-f895-11ea-991b-01aa75ed71a1/language-en/format-PDF/source-165913798
https://op.europa.eu/en/publication-detail/-/publication/88f08133-f895-11ea-991b-01aa75ed71a1/language-en/format-PDF/source-165913798
https://op.europa.eu/en/publication-detail/-/publication/88f08133-f895-11ea-991b-01aa75ed71a1/language-en/format-PDF/source-165913798
https://op.europa.eu/en/publication-detail/-/publication/88f08133-f895-11ea-991b-01aa75ed71a1/language-en/format-PDF/source-165913798
http://eplca.jrc.ec.europa.eu/LCDN/developerEF.xhtml
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68 Kemna (2011a): Methodology for Ecodesign of Energy-related Products. MEErP 2011. Methodology Report. Part 
1: Methods. Final Report. P.124 
 
69 European Commission (2019b): Webinar: “The CFF in detail” 
 
70 Zampori and Pant (2019), A.4.2.7. End of life modelling page 165-169 and Section 4.4.8 End of life modelling, page 
67-77 
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8 CHEMICALS 
 
 
8.1 CHEMICALS IN THE NEW CIRCULAR ECONOMY ACTION PLAN BY EU 
 
Chemicals are mentioned as one of the focus areas of the new Circular Economy Action Plan by EU71:  
“As part of this legislative initiative, and, where appropriate, through complementary legislative proposals, 
the Commission will consider establishing sustainability principles and other appropriate ways to regulate 
the following aspects: …… addressing the presence of hazardous chemicals in products.…” 
 
Chemicals are involved in all the life cycle stages of products; in the extraction of raw materials, in the 
production and pre-processing of materials, in the manufacturing of products, in the use stage, during 
recycling and waste management processes. Furthermore, when including chemicals, it is relevant to 
include their environmental impacts throughout their lifecycles as well, i.e. by including the entire 
production of chemicals, emissions during use, and waste handling of the chemicals. Within the existing 
life cycle assessment methods, the toxicity aspects caused by chemicals are some of the most difficult 
impact categories to obtain valid data for, and furthermore, the impact assessment methods are 
considered complicated. As described in section 8.3 below, it was decided in the PEF Pilot phase (2013-
2019) not to include the toxicity-related impact categories in the list of impact categories to be 
communicated or used for the identification of most relevant impact categories, life cycle stages and 
processes. Some of the reasons were that the methods were considered too complex combined with a 
need for characterisation factors for relevant chemicals. 
 
The purpose of this section is to examine how chemicals are included in the current version of EcoReport 
Tool, and to which extent it is possible to improve this by including parts of the PEF method. 
 
 
8.2 ECOREPORT TOOL 
 
In EcoReport Tool, the possibility to select chemicals is quite limited, and the only selectable options in 
the material phase are refrigerant and bitumen, which not even strictly fits with a chemical definition.  
 
Refrigerants are used in different energy-consuming products, and historically, the emissions of 
refrigerants have posed a serious threat to the environment; first by ozone-depleting substances (CFCs) 
and later by refrigerants with a high global warming potential (CFCs). However, all/most refrigerators 
have switched to low GWP refrigerants and the following is stated in the review study for Household 
Refrigeration72: 
“As regards ODP [Ozone Depletion Potential] and GWP [Global Warming Potential] issues at end-of-life 
and as mentioned in par. 5.3, there are no remaining issues in this sector. New products all use low-
GWP carbons: 98 % is using isobutane as refrigerant and 100 % is using hydrocarbons (cyclopentane) 
as a blowing agent. In 2013, according to the Omnibus study, R134 was only used in some of the biggest 
side-by-side appliances for fire safety reasons (2 % of the market), but now these are also phased out, 
unless there is a justified claim for an exemption, under the new regulation EU No. 517/2004” 
 
For the fridge-freezer example, it is visible from the Bill of Materials in Table 5.2 in chapter 5, that the 
refrigerant is not included in the production phase, as no material is selected (in the right column of the 
table). This means that an impact regarding refrigerants in the production phase is not included in the 
review study. However, even if the refrigerant was selected as a “material” in EcoReport Tool, the type of 
refrigerant is not specified and the dataset for the refrigerant is empty, meaning that even the refrigerant 
had been selected, it would have had no impact in the calculations. 
 
Besides, in the material phase, it is also possible to choose some chemicals in the use phase such as 
toners, detergent for dishwashers, rinsing agent for dishwashers, regeneration salt dishwashers, mini-
van diesel and refrigerants. For these “consumables” except refrigerants, there is a full data set, which 
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includes all impacts (primary energy, CO2-emission, acidification etc. However, for refrigerants, only the 
GWP is included in the calculations. The selectable refrigerants and their GWP are: 
 

• R134a; GWP 1430 
• R404a; GWP 3920 
• R407c; GWP 1770 
• R410a; GWP 2090 
• R290; GWP 3 
• R600a; GWP 3 
• R744; GWP 1 
• R717; GWP 0 

 
If a refrigerant is selected as a consumable, the CO2-emission from refrigerants is calculated in the use 
phase. In addition, when the refrigerant is specified under consumables an impact is calculated in the 
material phase as well. At End-of-Life it is assumed that 39% of the refrigerants is recycled which gives a 
40% credit (see chapter 6 and 7 for further details). However, it makes limited sense that only CO2-
emissions are included in the dataset and that the impact of the material phase is zero for refrigerants 
unless a refrigerant is specified as a consumable in the use phase. 
 
If the practitioner decides to perform a manual update EcoReport tool with their own datasets this is 
possible; however, this is considered to be a difficult task as the practitioner needs to be aware of 
different boundary conditions for each of the LCA’s assessed beside the difference in the unit indicators. 
Hence, this task is assumed to be too time-consuming in most studies. 
 
 
8.3 PEF 
 
In PEF, chemicals are included, however, during the PEF pilot phase, the PEF Technical Advisory Board 
decided not to include the freshwater ecotoxicity, human cancer and human non-cancer toxicity impact 
categories in the list of impact categories to be communicated or used for the identification of most 
relevant impact categories, life cycle stages and processes73. Furthermore, it was not allowed to include 
the three toxicity-related impact categories in the benchmark values of the PEFCR. Part of the reason 
was that it was considered that the initial model was lacking transparency, that the method was too 
complex, and that there was a need for calculating new characterisation factors.  
 
An update of Life Cycle Impact Assessment Methods related to toxicity-related impacts was published in 
2020 in order to form the basis for the PEF transition phase (Saouter et al., 2020). However, as the 
transition phase has just started, there are currently no published documents containing the experience 
of using data and the methods in practice. Besides, the work on toxicity-related impact categories and 
data for this is undergoing further development during the current ongoing transition phase. 
 
It has not been possible to obtain access to the PEF datasets, and accordingly, it is not clear to which 
extent the PEF datasets includes refrigerants and blowing agents. 
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8.4 DISCUSSION AND RECOMMENDATIONS 
 

Aspect and issue in the current version of 
EcoReport Tool Recommendations 

The current version of EcoReport Tool is not capable 
of including chemicals and toxicity-related impacts 
from these in a manner that can support decisions 
related to chemicals. The example for refrigerators 
shows that it is not possible to include chemicals 
relevant for this product group (refrigerants and 
blowing agent for the insulation foam) in a way that 
sufficiently covers the environmental impacts from 
these chemicals. 
 
During the PEF pilot phase (2013-2019) it was decided 
not to include the toxicity-related impact categories in 
the list of impact categories to be communicated, due 
to a need for updated data and method. In 2020, an 
updated method regarding toxicity has been published, 
however, the testing of this during the transition phase 
is not published yet. The method and data will be 
further developed during the current PEF transition 
phase (2019-ongoing). 

Although very important, it is considered to be too 
complicated to include chemicals and toxicity-related 
impacts related to these in a simplified tool like 
EcoReport Tool. Accordingly, it is not recommended to 
extend EcoReport Tool with chemicals or toxicity 
related impact categories.  
 
Maybe, in the future, it could be considered to include 
a simplified version of the PEF method and data for 
specific, relevant chemicals in EcoReport Tool, 
provided that the PEF method is further developed in 
this area (regarding methods and data), and these 
have been tested in the PEF initiative. 

 
 

 
71  EU (2020): Circular Economy Action Plan. For a cleaner and more competitive Europe. 
https://ec.europa.eu/environment/circular-economy/pdf/new_circular_economy_action_plan.pdf  
 
72 VKH et al. (2015): p. 73 
 
73 Saouter et al. (2020): Environmental Footprint: Update of Life Cycle Impact Assessment Methods – Ecotoxicity 
freshwater, human toxicity cancer, and non-cancer, page 1-3 

https://ec.europa.eu/environment/circular-economy/pdf/new_circular_economy_action_plan.pdf
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9 INTERACTIONS WITH OTHER SYSTEMS AND OTHER ASPECTS 
 
 
Often, the system for one product influences the performance and environmental aspects of other 
product systems. An example is an impact from a washing machine on the performance of tumble driers: 
The spin speed of a washing machine influences the content of remaining water in the laundry, which 
influences the energy consumption of drying the textiles in a tumble dryer afterwards. Accordingly, the 
performance of the washing machine has a significant impact on the performance of the tumble dryer. 
 
The aspect of interaction with other systems is relevant for the refrigerator example for the following 
situations:  

 A refrigerator produces heat during use, and this heat is released in a room (usually the kitchen). 
In warm countries, where air conditioning is used for cooling during the summer, the heat 
produced by the refrigerator will increase the electricity consumption by the air-conditioner. In 
cold countries, the opposite is the case; at wintertime, the houses are heated, and when the 
refrigerator contributes to this heating, energy for heating the house is saved. 
 

 A freezer is one of the household appliances which could utilize excess electricity production 
during night, for example in Denmark where the amount of electricity produced by wind is 
increasing. The freezers could have the possibility for a programme where the freezers are set to 
minus 24˚C between 24:00 and 6:00 at night, and minus 18˚C the remaining hours. The freezer 
would then primarily use electricity during the night. The freezer could either be a smart grid-
ready appliance or just have a programmed setting which always runs colder at night. Remark: It 
might require a full LCA to investigate if the extra energy for cooling down to minus 24˚C 
outweighs the savings during the day, taking the changes in the sources of electricity production 
over the 24 hours (and during a year) into account.  
 

 Other examples of household appliances which can utilize wind based electricity during the night 
are dishwashers, washing machines and tumble driers which can be set with delayed start in 
order to utilised excess wind based electricity production during the night.  

 
 Smart grid-ready appliances would probably be an even better option. 

 
 The performance and design of a refrigerator may have an influence of the durability of food and 

the amounts of food waste, as mentioned in section 2.4 
 
In this section, aspects of the possibilities for including “interactions with other systems” in the modelling 
in EcoReport Tool is evaluated. 
 
 
9.1 ECOREPORT TOOL 
 
Different possibilities exist within the MEErP methodology and in EcoReport Tool. When conducting a 
study, the correct system aspects should be considered. The following system aspects are described in 
the MEErP methodology: 
 

3.1            System aspects use phase, for ErP with direct energy consumption 
Identify, retrieve and analyse data, report on the environmental & resources impacts during the use phase for 
ErP with a direct energy consumption effect, with impact levels subdivided in 

 
3.1.1 a strict product/ component scope (e.g. steady state efficiency and emissions at nominal load, as in 

traditional standards) 
 

3.1.2 an extended product approach: considering that the ErP will be subject to various loads/user demands; 
the product scope could extend to controllability (flexibility and efficiency to react to different load 
situations, e.g. modulating burner, variable speed drive,’inverter’ ), the quality of possible controls 
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(sensors, actuators, central processing unit) and/or the quality of auxiliary devices that may or may not 
be part of the ErP as placed on the market (e.g. separate heat recovery devices such as PFHRD9) 

 
Examples of possibly important factors to consider, depending on the nature of the ErP, are: 

 

    Load efficiency (real load vs. nominal capacity); 
    Temperature‐ and/or timer settings; 
    Dosage, quality and consumption of auxiliary inputs (detergents, paper‐ and toner use, etc.); 
    Frequency and characteristic of use (e.g. hours in on, standby or off mode); 
    Identification of use of second hand auxiliary inputs during product life (e.g. toner, recycled paper); 
    Power management enabling‐rate and other user settings; 
    Best Practice in sustainable product use, amongst others regarding the items above. 

 

3.1.3 a technical systems approach: considering that the ErP is part of a larger product system and –through 
certain features of the ErP—can influence the functional performance and/or the resources use and 
emissions of that of that larger product system. E.g. central heating boiler regulation influencing indoor 
temperature fluctuation (discomfort), thus increasing heat demand. Other example: combination and 
possible synergy from combining strict ErP with other ErP (consumer electronics TV/ PC/ phone/ camera; 
combi‐boiler with both space and hot water heating; hybrid boiler combining gas boiler with heat pump, 
etc.). Note that this still considers solutions of which the ErP is a physical part. 

 

3.1.4 a functional systems approach: considering that often there are several ways to realize the basic function. 
E.g. water‐based (hydronic) heating systems versus air‐based heating systems, various modes of food 
preparation, etc.. This analysis will often not directly affect a single Ecodesign legislation, but it is of 
strategic interest to guarantee coherence and consistency between the various ErP being regulated. 

 

3.2            System aspects use phase, for ErP with indirect energy consumption effect 
Identify, retrieve and analyse data, report on the indirect environmental & resources impacts during the use phase 
for ErP with an indirect energy consumption effect (e.g. windows, insultation material, shower head, water taps), 
specifically 
3.2.1 describe the affected energy system(s), i.e. the systems/products whose energy consumption in the use 

phase of the ErP is influenced by features of the ErP 
3.2.2 repeat Tasks 1.2, 1.3  (relevant standards, legislation) and Task 2 (economic and market analysis) for the 

affected energy system, but only related to technical parameters that relevant for the aforementioned 
interaction with the ErP and only in as much as they are not already taken into account in Task 1 and 2 for 
the ErP. 

3.2.3        information retrieval and analysis of the use phase energy consumption of the affected energy system 
(repeat 3.1 but only for the use phase of the affected energy system). 

3.2.4 assess the interaction between the ErP and the affected energy system: describe the basic 
physical/chemcical or other parameters and mechanisms behind the interaction, possible backed‐up by 
statistical data or field trial or laboratory data. 

3.2.5 quantify the energy use and the energy‐related resources & environmental impacts during the use 
phase of the affected energy system(s) that is influenced by the ErP, following the outcomes of the 
relevant parts of Tasks 4 to 7 for the affected energy system. 

 
In the EcoReport tool the direct and indirect energy consumption can be entered. Also, if a system 
provides excess heat, the produced heat can be credited. Below in Figure 9.1 and Figure 9.2 the 
possibilities in EcoReport tool is presented.  
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Figure 9.1: Direct impacts in EcoReport tool 
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Figure 9.2: Indirect impacts in EcoReport tool. 

 
 
 
In EcoReport tool there is no method to assess the benefits of smart grid-ready appliances able to adjust 
their consumption the production of renewable energy e.g. use of excess electricity production during the 
night.  
 
In the review study, the following was stated regarding excess heat74: 

• “Technical system aspects consider that the product is part of a larger technical system. The 
refrigerator and/or freezer is installed in a habitable area of dwellings and that its waste heat 
(from the condenser) contributes to the space heating of the dwelling. This is the case for most 
energy-using products in the home (dishwasher, washing machine, TV, light sources, etc.) and 
this is not commonly considered in Ecodesign regulations, because it would lead to a sub-
optimisation of the individual energy-using product: Instead of using a dedicated heating system 
(boiler, heat pump) the waste heat is often not generated at the times and in quantities that the 
consumer needs. For instance, refrigerator and/or freezer operate 24/7 in a space that is usually 
occupied only a few hours a day and the rest of the time the waste heat is not necessarily 
useful.” 

 
The current method to assess excess heat seems adequate in EcoReport tool. However, the tool cannot 
handle the consideration regarding food waste. Food waste can be seen as interactions with other 
systems, but it can be difficult to implement considerations on all systems aspects related to all products 
subject to Ecodesign and/or energy labelling in one common tool.  
 
A common interaction is smart grid functions, but it is difficult to include smart grid functions in the current 
version of EcoReport tool.  
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9.2 PEF 
 
In PEF, it is a requirement to include the environmental impact of other products or systems, if they are 
influenced.  
 
Related to the use stage, Zampori and Pant (2019) state 75 “The use scenario also needs to reflect 
whether or not the use of the analysed products might lead to changes in the systems in which they are 
used.” 
 
Furthermore, Zampori and Pant (2019) states 76 
“In some cases, the use of one product may influence the environmental impact of another product. 
Some examples: 

• A toner cartridge is not “responsible” for the paper it prints on. But if a remanufactured toner 
cartridge works less efficiently and causes more paper loss compared to an original cartridge, 
the additional paper loss should be considered. In that case, the paper loss is a product-
dependent process of the use stage of a remanufactured cartridge.” 

 
“In these cases, only the additional activities and processes should be allocated to the product (e.g. 
paper and energy of remanufactured toner cartridge and battery). The allocation method consists in 
taking all associated products in the system (here paper and energy), and allocating the excess 
consumption of these associated products to the product which is considered responsible for this excess“ 
 
 
 
9.3 DISCUSSION AND RECOMMENDATIONS 
 

Aspect and issue in the current version of 
EcoReport Tool Recommendations 

Interactions: The current method to assess excess 
heat seems adequate in EcoReport tool. However, the 
tool cannot handle the consideration regarding food 
waste. Food waste can be seen as interactions with 
other systems, but it can be difficult to implement 
considerations on all systems aspects related to all 
products subject to Ecodesign and/or energy labelling 
in one common tool. 
 
Regarding the smart grid functions, it seems 
reasonable to include the opportunity to model the 
effect of these functions. 

Include options in EcoReport tool to include potential 
benefits of smart grid ready appliances.  

 
 

 
74 VHK, ARMINES, Viegand & Maagøe and Wuppertal Institute (2015): Ecodesign & Labelling Review 
Household Refrigeration. Preparatory/review study. p.62 
 
75 Zampori and Pant (2019), section 4.2.4. page 42 
 
76 Zampori and Pant (2019), section 4.4.7.1 page 64 
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10 ELECTRICITY 
 
 
For most of the products under the Ecodesign Directive, the way electricity is modelled is very significant 
for the overall results and conclusions. For some product categories, it is the most significant assumption 
of all. Hence, it is relevant to investigate if the way electricity consumption is model in EcoReport Tool is 
acceptable.  
 
For example, it is relevant to consider to which degree the possibilities for reflecting the trend towards 
“green electricity” can be included. As part of the European Green Deal, the Commission has proposed 
to raise the 2030 greenhouse gas emission reduction target, including emissions and removals, to at 
least 55% compared to 199077. One of the key targets is to reduce the share for renewable energy by 
32%. Hence it is relevant that these changes can, to some extent, be reflected in the modelling in 
EcoReport Tool. 
 
Furthermore, there are significant differences regarding the electricity production between the EU 
countries (although some of the differences are reduced due to the export and import of electricity 
between the countries). It could be considered whether it is relevant to reflect this in EcoReport Tool. 
 
 
10.1 ECOREPORT TOOL 
 
In EcoReport Tool, the energy consumption of a product is measured in MJ Total Energy (GER, i.e. the 
total Gross Energy Requirement) i.e. in primary energy, MJ.  
 
In EcoReport tool the emissions from electricity consumption are fixed for all years and for all countries. 
As a default when EcoReport Tool is downloaded, the default impact of 1 kWh of electricity use is: 

• 1 kWh of electricity corresponds to a primary energy consumption of 2.5 kWh or the equivalent of 
9 MJ. 

• 1 kWh electricity is assumed to emit approx. 384 grams of CO2. 
 
As a default, the CC (conversion coefficient) is fixed to 2.5, which means that there is a 40% loss of 
energy for every kWh used by an appliance. However, the CC factor has been updated to 2.1, which 
means that the individual practitioner must update data in EcoReport tool. With an updated CC factor, 
the impact of 1 kWh of electricity becomes:  

• 1 kWh of electricity corresponds to a primary energy consumption of 2.1 kWh or the equivalent of 
7.56 MJ. 

• 1 kWh electricity is assumed to emit approx. 323 grams of CO2. 
 
However, there is no fixed method for the practitioner to update the conversion factor. In our example, 
we have only divided the indicators with the old CC factor (2.5) and multiplied it with the new CC factor 
(2.1). With these assumptions, the average CO2-emission from 1 kWh of electricity is approximately 323 
grams, which is still above the average European levels from 2016, which was just below 300 grams of 
CO2 per kWh electricity. Furthermore, the impacts of using electricity are expected to be reduced greatly 
towards 2030, but the impacts are fixed at the current level.   
 
It could be beneficial if EcoReport tool could include a dynamic CO2-emission intensity meaning that the 
impact of using 1 kWh electricity is higher today than in 2030. However, care must be taken not to 
remove incentives to reduce energy consumption in the use phase.  
 
 
10.2 PEF 
 
It has not been possible to compare the CO2 emissions or MJ primary energy from EcoReport Tool with 
the PEF method. PEF does not operate with CC factors, and accordingly, it is not possible to compare 
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these either. In the PEF method, the impact category “Resource use, fossils” is measured in as “Abiotic 
resource depletion – fossil fuels” in MJ. In addition to this, all impact categories related to electricity 
production and consumption is included in PEF, e.g. CO2-equivalents per kWh. However, as mentioned in 
section 1.3, the PEF databases are not available for studies not carried out as part of a PEF study78.  
 
The requirements for modelling electricity consumption for benchmark calculations for the PEFCR is 
described in section 4.4.2 and in Annex A in Zampori and Pant (2019)79. For PEF studies, electricity shall 
be modelled with preference to supplier-specific data, when possible80: “Electricity from the grid shall be 
modelled as precisely as possible giving preference to supplier-specific data. If (part of) the electricity is 
renewable it is important that no double counting occurs. Therefore, the supplier shall guarantee that the 
electricity supplied to the organisation to produce the product is effectively generated using renewable 
sources and is not available anymore for other consumers.” 
 
The general guidelines for modelling of electricity in the PEF Method operate with two types of electricity 
mixes 81: 
“…two types of electricity mixes:  

(i) the consumption grid mix which reflects the total electricity mix transferred over a defined 
grid including green claimed or tracked electricity, and  

(ii) the residual grid mix, consumption mix (also named residual consumption mix), which 
characterizes the unclaimed, untracked or publicly shared electricity only.” 

In PEF studies (for specific products manufactured by specific companies) the PEF method outlines a 
hierarchical order for how to model electricity mix, giving first priority to supplier-specific electricity 
(requiring a range of documentation for tracking). It this is not possible, then the electricity consumption 
shall be modelled as “country-specific residual grid mix” (depending on the country in which the life cycle 
stage or activity occurs), and as the last option “average EU residual grid mix”. 

For benchmark calculations, which are based on the representative product during the development of 
PEFCRs (corresponding to the Base Case for EcoReport Tool), electricity modelling shall be based on 
sector specific information, if available: 

 

This means, that the electricity modelling in PEF can be different within the same PEF study, dependent 
on where the electricity is consumed in the various life stages. 
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It also means that PEF supports the use and production of green electricity in Europe; If a sector actively 
decides to buy green electricity for their production, this will be reflected in the results of the 
environmental impacts. If the electricity was modelled as “average EU electricity” there would be no 
incentive in PEF for the industries towards buying green electricity. 

For the electricity in the use phase, the modelling of electricity shall reflect the ratios of sales between EU 
countries/regions. Only if the data is not available, the average EU consumption mix shall be used. 

The method for modelling electricity consumption in PEF is more specific and more detailed, however it 
is considered to be too time consuming and complicated for EcoReport Tool. 

 

10.3 DISCUSSION AND RECOMMENDATIONS 
 

Aspect and issue in the current version of 
EcoReport Tool Recommendations 

The CO2-emission intensity is fixed (currently at a high 
value) which not reflects the future development. Also, 
when products are discarded in 10-15 years the low 
CO2-emission intensity at that time may impact 
whether the best option is to prolong the lifetime or 
replace the product whit a new and efficient model. 
 

It is recommended that EcoReport tool includes a 
dynamic CO2-emission intensity meaning that the 
impact of using 1 kWh electricity is higher today than in 
2030. However, care must be taken not to remove 
incentives to reduce energy consumption in the use 
phase. 

 
 

 

 
 
77 EU Action and Green Deal (2020): 2030 climate & energy framework. Greenhouse gas emissions - raising the 
ambition. https://ec.europa.eu/clima/policies/strategies/2030_en - Accessed13 October 2020. 
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81 Zampori and Pand (2019), section 4.4.2 Electricity use, page 51. 

https://ec.europa.eu/clima/policies/strategies/2030_en
http://lcdn.thinkstep.com/Node/


EcoReport Tool and Aspects of Circular Economy 
  
  

 PAGE 96 OF 108 
 
 

11 REFERENCES 
 
 
BIO Intelligence Service (2013a): Material-efficiency Ecodesign Report and Module to the Method-
ology for the Ecodesign of Energy-related Products (MEErP), Part 1: Material Efficiency for Ecodesign – 
Draft Final Report. Prepared for the European Commission - DG Enterprise and Indus-try. 
https://op.europa.eu/en/publication-detail/-/publication/7c3d958d-42cc-4af7-985c-2a3347b66fa8   
 
BIO Intelligence Service (2013b): Material-efficiency Ecodesign Report and Module to the 
Methodology for the Ecodesign of Energy-related Products (MEErP). Part 2 – Enhancing MEErP for 
EcoDesign – Guidance. Final report to the European Commission – DG Enterprise and Industry 
5 December 2013. https://ec.europa.eu/docsroom/documents/106/attachments/1/translations   
 
European Commission (2008): Directive 2008/98/EC of the European Parliament and the Council of 19 
November 2008 on waste and repealing certain Directives. https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32008L0098&from=EN  
 
European Commission (2009): Directive 2009/125/EC of the European Parliament and the Council of 
21 October 2009 establishing a framework for the setting of ecodesign requirements for energy-related 
products. https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02009L0125-
20121204&from=EN Downloaded 2020-07-30 
 
European Commission (2012): The Ecodesign directive: Directive 2012/27/EU of the European 
Parliament and of the Council of 25 October 2012 on energy efficiency, amending Directives 
2009/125/EC and 2010/30/EU and repealing Directives 2004/8/EC and 2006/32/EC 
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32012L0027&from=EN 
 
European Commision, anonymous (2016): EU Waste Policy and Legislation. Presentation. 
https://ec.europa.eu/environment/legal/law/6/pdf/02_aile_eU_waste_legal_framework_speakers_notes.p
df  
 
European Commission (2019a): Commission Regulation (EU) 2019/2019 of 1 October 2019 laying 
down ecodesign requirements for refrigerating appliances pursuant to Directive 2009/125/EC of the 
European Parliament and of the Council and repealing Commission Regulation (EC) No 643/2009  
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R2019&from=EN  
 
European Commission (2019b): Sustainable Products in a Circular Economy - Towards an EU Product 
Policy. Framework contributing to the Circular Economy. Commission Staff Working Document. Brussels, 
4.3.2019  
https://ec.europa.eu/environment/circular-economy/pdf/sustainable_products_circular_economy.pdf 
 
European Commission (2019c): Webinar: “The CFF in detail”. Presentation, Recordings and Q&A. 
Downloaded 2020-08-15 from https://ec.europa.eu/environment/eussd/smgp/ef_trainings.htm#CFF  
 
European Commission (2020a): Communication from the Commision to the European Parliament, the 
Council, The European Economic and Social Committee and the Committee of the Regions.  
A new Circular Economy Action Plan For a cleaner and more competitive Europe. Document 1. 
Action Plan. https://eur-lex.europa.eu/legal-content/da/TXT/?uri=CELEX:52020DC0098 and  
https://eur-lex.europa.eu/resource.html?uri=cellar:9903b325-6388-11ea-b735-
01aa75ed71a1.0017.02/DOC_1&format=PDF 
 
European Commission (2020b): Communication from the Commision to the European Parliament, the 
Council, The European Economic and Social Committee and the Committee of the Regions.  
A new Circular Economy Action Plan For a cleaner and more competitive Europe. Document 2: 
Annex. https://eur-lex.europa.eu/legal-content/da/TXT/?uri=CELEX:52020DC0098  and https://eur-

https://op.europa.eu/en/publication-detail/-/publication/7c3d958d-42cc-4af7-985c-2a3347b66fa8
https://ec.europa.eu/docsroom/documents/106/attachments/1/translations
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32008L0098&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32008L0098&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02009L0125-20121204&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02009L0125-20121204&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32012L0027&from=EN
https://ec.europa.eu/environment/legal/law/6/pdf/02_aile_eU_waste_legal_framework_speakers_notes.pdf
https://ec.europa.eu/environment/legal/law/6/pdf/02_aile_eU_waste_legal_framework_speakers_notes.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R2019&from=EN
https://ec.europa.eu/environment/circular-economy/pdf/sustainable_products_circular_economy.pdf
https://ec.europa.eu/environment/eussd/smgp/ef_trainings.htm#CFF
https://eur-lex.europa.eu/legal-content/da/TXT/?uri=CELEX:52020DC0098
https://eur-lex.europa.eu/resource.html?uri=cellar:9903b325-6388-11ea-b735-01aa75ed71a1.0017.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:9903b325-6388-11ea-b735-01aa75ed71a1.0017.02/DOC_1&format=PDF
https://eur-lex.europa.eu/legal-content/da/TXT/?uri=CELEX:52020DC0098
https://eur-lex.europa.eu/resource.html?uri=cellar:9903b325-6388-11ea-b735-01aa75ed71a1.0017.02/DOC_2&format=PDF


EcoReport Tool and Aspects of Circular Economy 
  
  

 PAGE 97 OF 108 
 
 

lex.europa.eu/resource.html?uri=cellar:9903b325-6388-11ea-b735-
01aa75ed71a1.0017.02/DOC_2&format=PDF  
 
European Commission (2020c). Single Market for Green Products Initiative. 
https://ec.europa.eu/environment/eussd/smgp/index.htm  
 
European Commission (2020d). EU Action and Green Deal (2020): 2030 climate & energy framework. 
Greenhouse gas emissions - raising the ambition. https://ec.europa.eu/clima/policies/strategies/2030_en 
- Accessed13 October 2020. 
 
Integration of resource efficiency and waste management criteria in European product policies – 
Second phase (2012), JRC Technical Reports, available at: 
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC73188/report%203%20-
%20refined%20methods%20and%20guidance%20documents_final_.pdf  
 
Kemna (2011a): Methodology for Ecodesign of Energy-related Products. MEErP 2011. Methodology 
Report. Part 1: Methods. Final Report. https://www.eceee.org/static/media/uploads/site-
2/ecodesign/products/ecodesign-directive-evaluation-methodology/meerp-methodology-part-1-final.pdf  
 
Kemna (2011b): Methodology for Ecodesign of Energy-related Products. MEErP 2011. Methodology 
Report. Part 2: Environmental policies & data. https://www.eceee.org/static/media/uploads/site-
2/ecodesign/products/ecodesign-directive-evaluation-methodology/meerp-methodology-part-2-final.pdf  
 
Kemna (2011c): Methodology for Ecodesign of Energy‐related Products. MEErP 2011. Project Report. 
https://www.eceee.org/static/media/uploads/site-2/ecodesign/products/ecodesign-directive-evaluation-
methodology/meerp-project-report-final.pdf 
 
 
Sala S., Benini L., Castellani V., Vidal Legaz B., De Laurentiis V., Pant R (2019): Suggestions 
for the update of the Environmental Footprint Life Cycle Impact Assessment. Impacts due to resource 
use, water use, land use, and particulate matter, EUR 28636 EN, Publications Office of the European 
Union, Luxembourg, 2019, ISBN 978-92-79-69335-9, doi:10.2760/78072, JRC106939. 
https://eplca.jrc.ec.europa.eu/permalink/AA_070307_ENV_2013_SI2_668694_A1_D2_LCIA_ONLINE.pd
f 
 
Saouter, E., Biganzoli, F., Ceriani, L., Versteeg, D., Crenna, E., Zampori, L., Sala, S, 
Pant, R. (2018). Environmental Footprint: Update of Life Cycle Impact Assessment Methods – 
Ecotoxicity freshwater, human toxicity cancer, and non-cancer. EUR 29495 EN, Publications Office of the 
European Union, Luxembourg, ISBN 978-92-79-98183-8, doi:10.2760/611799, JRC114227. 
https://eplca.jrc.ec.europa.eu/permalink/JRC114227__FINAL_online.pdf   
 
Saouter  E., Biganzoli F., Ceriani L., Pant R., Versteeg D., Crenna E., Zampori L. (2018): Using 
REACH and EFSA database to derive input data for the USEtox model. EUR 29495 EN, Publications 
Office of the European Union, Luxemburg, 2018, ISBN 978-92-79-98183-8, doi: 10.2760/611799, JRC 
114227.  
 
Sphera Solutions Gmbh (2020): Thinkstep node on the Life Cycle Data Network. 1) Environmental 
Footprint (EF) secondary data sets version EF 2.0  http://lcdn.thinkstep.com/Node/#  
 
Umweltbundesamt, Siddharth Prakash, Günther Dehoust, Martin Gsell, Tobias Schleicher, Prof. 
Dr. Rainer Stamminger (2016): Einfluss der Nutzungsdauer von Produkten auf ihre Umweltwirkung: 
Schaffung einer Informationsgrundlage und Entwicklung von Strategien gegen „Obsoleszenz“, 
https://www.umweltbundesamt.de/en/publikationen/einfluss-der-nutzungsdauer-von-produkten-auf-ihre-1  
 

https://eur-lex.europa.eu/resource.html?uri=cellar:9903b325-6388-11ea-b735-01aa75ed71a1.0017.02/DOC_2&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:9903b325-6388-11ea-b735-01aa75ed71a1.0017.02/DOC_2&format=PDF
https://ec.europa.eu/environment/eussd/smgp/index.htm
https://ec.europa.eu/clima/policies/strategies/2030_en
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC73188/report%203%20-%20refined%20methods%20and%20guidance%20documents_final_.pdf
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC73188/report%203%20-%20refined%20methods%20and%20guidance%20documents_final_.pdf
https://www.eceee.org/static/media/uploads/site-2/ecodesign/products/ecodesign-directive-evaluation-methodology/meerp-methodology-part-1-final.pdf
https://www.eceee.org/static/media/uploads/site-2/ecodesign/products/ecodesign-directive-evaluation-methodology/meerp-methodology-part-1-final.pdf
https://www.eceee.org/static/media/uploads/site-2/ecodesign/products/ecodesign-directive-evaluation-methodology/meerp-methodology-part-2-final.pdf
https://www.eceee.org/static/media/uploads/site-2/ecodesign/products/ecodesign-directive-evaluation-methodology/meerp-methodology-part-2-final.pdf
https://www.eceee.org/static/media/uploads/site-2/ecodesign/products/ecodesign-directive-evaluation-methodology/meerp-project-report-final.pdf
https://www.eceee.org/static/media/uploads/site-2/ecodesign/products/ecodesign-directive-evaluation-methodology/meerp-project-report-final.pdf
https://eplca.jrc.ec.europa.eu/permalink/AA_070307_ENV_2013_SI2_668694_A1_D2_LCIA_ONLINE.pdf
https://eplca.jrc.ec.europa.eu/permalink/AA_070307_ENV_2013_SI2_668694_A1_D2_LCIA_ONLINE.pdf
https://eplca.jrc.ec.europa.eu/permalink/JRC114227__FINAL_online.pdf
http://lcdn.thinkstep.com/Node/
https://www.umweltbundesamt.de/en/publikationen/einfluss-der-nutzungsdauer-von-produkten-auf-ihre-1


EcoReport Tool and Aspects of Circular Economy 
  
  

 PAGE 98 OF 108 
 
 

UNEP (2011), Recycling Rates of Metals – A Status Report. A Report of the Working Group on 
Global Metal Flows to the International Resource Panel. Graedel, T.E; Allwood, J; Birat, J-P; Reck, 
B.K; Sibley, S.F; Sonnemann, G; Buchert, M; Hagelüken, C. 
https://www.resourcepanel.org/reports/recycling-rates-metals 
 
Preparatory/review study on Commission Regulation (EC) No. 643/2009 and Commission 
Delegated Regulation (EU) No. 1060/2010 – complementary research on Optimal food storage 
conditions in refrigeration appliances René Kemna, Freija van Holsteijn, Peter Lee, Edward Sims  
Available at: https://ecodesign-fridges.eu/sites/ecodesign-
fridges.eu/files/Complementary%20research%20refrigeration%20and%20food%20waste.pdf 
 
VHK, ARMINES, Viegand & Maagøe and Wuppertal Institute (2015): Ecodesign & Labelling Review 
Household Refrigeration. Preparatory/review study. Commission Regulation (EC) No. 643/2009 and 
Commission (Delegated) Regulation (EU) 1060/2010. Task 1-6 report. https://www.eup-
network.de/fileadmin/user_upload/2015/Household_Refrigeration_Review_TASK_1_6_DRAFT_REPOR
T_20151114.pdf Downloaded 2020-07-28 
 
Zampori, L. and Pant, R. (2019): Suggestions for updating the Product Environmental Footprint 
(PEF) method, EUR 29682 EN, Publications Office of the European Union, Luxembourg, 2019, ISBN 
978-92-76-00654-1, doi:10.2760/424613, JRC115959. 
https://eplca.jrc.ec.europa.eu/permalink/PEF_method.pdf  
 
 

 

https://www.resourcepanel.org/reports/recycling-rates-metals
https://www.eup-network.de/fileadmin/user_upload/2015/Household_Refrigeration_Review_TASK_1_6_DRAFT_REPORT_20151114.pdf
https://www.eup-network.de/fileadmin/user_upload/2015/Household_Refrigeration_Review_TASK_1_6_DRAFT_REPORT_20151114.pdf
https://www.eup-network.de/fileadmin/user_upload/2015/Household_Refrigeration_Review_TASK_1_6_DRAFT_REPORT_20151114.pdf
https://eplca.jrc.ec.europa.eu/permalink/PEF_method.pdf


EcoReport Tool and Aspects of Circular Economy 
  
  

 PAGE 99 OF 108 
 
 

ANNEX A RESULTS FROM ECOREPORT TOOL 
 
Table A.1: Life cycle Impact per product over the product’s entire lifetime for a Fridge-freezer 
Life Cycle phases   PRODUCTION DISTRI- USE END-OF-LIFE TOTAL 
Resources Use 
and Emissions unit Material Manuf. Total BUTION  Disposal Recycl. Stoc

k   
Materials 

Bulk Plastics g     15.239   152 8.465 6.926 0 0 
TecPlastics g     10.123   101 5.623 4.601 0 0 
Ferro g     34.094   341 1.722 32.713 0 0 
Non-ferro g     3.965   40 200 3.804 0 0 
Coating g     224   2 11 215 0 0 
Electronics g     387   4 192 199 0 0 
Misc. g     10.262   103 3.524 6.841 0 0 
Extra g     0   0 0 0 0 0 
Auxiliaries g     0   0 0 0 0 0 
Refrigerant g     0   0 0 0 0 0 
Total weight g     74.294   743 19.737 55.300 0 0 

Other Resources & Waste 

Total Energy (GER) MJ 4.624 1.389 6.013 1.550 37.342 124 -985   44.043 
of which, electricity 
(in primary MJ)  MJ 1.075 821 1.896 3 37.307 0 -224   38.982 

Water (process) ltr 1.000 15 1.014 0 10 0 -194   830 
Water (cooling) ltr 5.526 392 5.918 0 1.713 0 -758   6.874 
Waste, non-haz./ 
landfill g 38.594 4.378 42.972 825 19.606 777 -13.563   50.617 

Waste, hazardous/ 
incinerated g 272 1 273 16 591 0 -46   835 

Emissions (Air) 
Greenhouse Gases 
in GWP100 

kg CO2 
eq. 231 78 309 100 1.594 0 -58   1.945 

Acidification, 
emissions 

g SO2 
eq. 1.504 336 1.840 305 7.060 5 -370   8.841 

Volatile Organic 
Compounds (VOC) g 6 1 7 25 833 0 -2   863 

Persistent Organic 
Pollutants (POP) 

ng i-
Teq 534 6 540 5 92 0 -204   433 

Heavy Metals mg  Ni 
eq. 484 14 498 42 382 2 -158   766 

PAHs mg  Ni 
eq. 1.693 1 1.694 56 104 0 -203   1.650 

Particulate Matter 
(PM, dust) g 724 53 777 4.103 156 19 -201   4.854 

Emissions (Water) 

Heavy Metals mg 
Hg/20 796 0 796 1 169 2 -203   765 

Eutrophication g PO4 43 1 44 0 7 6 -9   49 
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Table A.2: Life cycle Impact per product per year of use for a Fridge-freezer 
Life Cycle phases   PRODUCTION DISTRI- USE END-OF-LIFE TOTAL 
Resources Use 
and Emissions unit Material Manuf. Total BUTION  Disposal Recycl. Stock   

Materials 

Bulk Plastics g     952   10 529 433 0 0 
TecPlastics g     633   6 351 288 0 0 
Ferro g     2.131   21 108 2.045 0 0 
Non-ferro g     248   2 13 238 0 0 
Coating g     14   0 1 13 0 0 
Electronics g     24   0 12 12 0 0 
Misc. g     641   6 220 428 0 0 
Extra g     0   0 0 0 0 0 
Auxiliaries g     0   0 0 0 0 0 
Refrigerant g     0   0 0 0 0 0 
Total weight g     4.643   46 1.234 3.456 0 0 

Other Resources & Waste 

Total Energy (GER) MJ 289 87 376 97 2.334 8 -62   2.753 
of which, electricity 
(in primary MJ)  MJ 67 51 118 0 2.332 0 -14   2.436 

Water (process) ltr 62 1 63 0 1 0 -12   52 
Water (cooling) ltr 345 25 370 0 107 0 -47   430 
Waste, non-haz./ 
landfill g 2.412 274 2.686 52 1.225 49 -848   3.164 

Waste, hazardous/ 
incinerated g 17 0 17 1 37 0 -3   52 

Emissions (Air) 
Greenhouse Gases 
in GWP100 

kg CO2 
eq. 14 5 19 6 100 0 -4   122 

Acidification, 
emissions 

g SO2 
eq. 94 21 115 19 441 0 -23   553 

Volatile Organic 
Compounds (VOC) g 0 0 0 2 52 0 0   54 

Persistent Organic 
Pollutants (POP) 

ng i-
Teq 33 0 34 0 6 0 -13   27 

Heavy Metals mg  Ni 
eq. 30 1 31 3 24 0 -10   48 

PAHs mg  Ni 
eq. 106 0 106 3 6 0 -13   103 

Particulate Matter 
(PM, dust) g 45 3 49 256 10 1 -13   303 

Emissions (Water) 

Heavy Metals mg 
Hg/20 50 0 50 0 11 0 -13   48 

Eutrophication g PO4 3 0 3 0 0 0 -1   3 
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Table A.3: EU Impact of New Models sold in reference year over their lifetime. 
Life Cycle phases   PRODUCTION DISTRI- USE END-OF-LIFE TOTAL 
Resources Use 
and Emissions unit Material Manuf. Total BUTION  Disposal Recycl. Stock   

Materials 

Bulk Plastics kt     175   2 97 80 0 0 
TecPlastics kt     116   1 65 53 0 0 
Ferro kt     392   4 20 376 0 0 
Non-ferro kt     46   0 2 44 0 0 
Coating kt     3   0 0 2 0 0 
Electronics kt     4   0 2 2 0 0 
Misc. kt     118   1 41 79 0 0 
Extra kt     0   0 0 0 0 0 
Auxiliaries kt     0   0 0 0 0 0 
Refrigerant kt     0   0 0 0 0 0 
Total weight kt     854,4   9 227 636 0 0 

Other Resources & Waste 

Total Energy (GER) PJ 53 16 69 18 429 1 -11 0 506 
of which, electricity 
(in primary MJ)  PJ 12 9 22 0 429 0 -3 0 448 

Water (process) mln. 
m3 11 0 12 0 0 0 -2 0 10 

Water (cooling) mln. 
m3 64 5 68 0 20 0 -9 0 79 

Waste, non-haz./ 
landfill kt 444 50 494 9 225 9 -156 0 582 

Waste, hazardous/ 
incinerated kt 3 0 3 0 7 0 -1 0 10 

Emissions (Air) 
Greenhouse Gases 
in GWP100 

mt CO2 
eq. 3 1 4 1 18 0 -1 0 22 

Acidification, 
emissions 

kt SO2 
eq. 17 4 21 4 81 0 -4 0 102 

Volatile Organic 
Compounds (VOC) kt 0 0 0 0 10 0 0 0 10 

Persistent Organic 
Pollutants (POP) g i-Teq 6 0 6 0 1 0 -2 0 5 

Heavy Metals ton  Ni 
eq. 6 0 6 0 4 0 -2 0 9 

PAHs ton Ni 
eq. 19 0 19 1 1 0 -2 0 19 

Particulate Matter 
(PM, dust) kt 8 1 9 47 2 0 -2 0 56 

Emissions (Water) 

Heavy Metals ton 
Hg/20 9 0 9 0 2 0 -2 0 9 

Eutrophication kt PO4 0 0 1 0 0 0 0 0 1 
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Table A.4: EU Impact of Products in stock in reference year 
Life Cycle phases   PRODUCTION DISTRI- USE END-OF-LIFE TOTAL 
Resources Use 
and Emissions unit Material Manuf. Total BUTION  Disposal Recycl. Stock   

Materials 

Bulk Plastics kt     175   2 97 80 0 0 
TecPlastics kt     116   1 65 53 0 0 
Ferro kt     392   4 20 376 0 0 
Non-ferro kt     46   0 2 44 0 0 
Coating kt     3   0 0 2 0 0 
Electronics kt     4   0 2 2 0 0 
Misc. kt     118   1 41 79 0 0 
Extra kt     0   0 0 0 0 0 
Auxiliaries kt     0   0 0 0 0 0 
Refrigerant kt     0   0 0 0 0 0 
Total weight kt     854   9 227 636 0 0 

Other Resources & Waste 

Total Energy (GER) PJ 53 16 69 18 488 1 -11 0 575 
of which, electricity 
(in primary MJ)  PJ 12 9 22 0 488 0 -3 0 510 

Water (process) mln. 
m3 11 0 12 0 0 0 -2 0 12 

Water (cooling) mln. 
m3 64 5 68 0 22 0 -9 0 90 

Waste, non-haz./ 
landfill kt 444 50 494 9 256 9 -156 0 760 

Waste, hazardous/ 
incinerated kt 3 0 3 0 8 0 -1 0 11 

Emissions (Air) 
Greenhouse Gases 
in GWP100 

Mt CO2 
eq. 3 1 4 1 21 0 -1 0 26 

Acidification, 
emissions 

kt SO2 
eq. 17 4 21 4 92 0 -4 0 117 

Volatile Organic 
Compounds (VOC) kt 0 0 0 0 11 0 0 0 11 

Persistent Organic 
Pollutants (POP) g i-Teq 6 0 6 0 1 0 -2 0 7 

Heavy Metals ton  Ni 
eq. 6 0 6 0 5 0 -2 0 11 

PAHs ton Ni 
eq. 19 0 19 1 1 0 -2 0 21 

Particulate Matter 
(PM, dust) kt 8 1 9 47 2 0 -2 0 58 

Emissions (Water) 

Heavy Metals ton 
Hg/20 9 0 9 0 2 0 -2 0 11 

Eutrophication kt PO4 0 0 1 0 0 0 0 0 1 
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Table A.5: EU Impact of the stock of Fridge-freezers compared to the EU total impacts 

Table  . Summary Environmental Impacts EU-Stock 2011, Products 
Main life cycle 
indicators value unit % EU totals Reference 

Materials  
Plastics 0.295 Mt 0.614% 48 Ref: Plastics Europe (demand by EU converters) [1] 
Ferrous metals 0.396 Mt 0.192% 206 Ref: Iron & Steel Statistics Bureau [1] 
Non-ferrous metals 0.046 Mt 0.230% 20 Ref: www.eaa.net et al. (Al 12,5+Cu 4,7 + Zn 0,8 + Pb 

0,8 + Ni 0,3) 
Other resources & waste 

Total Energy (GER) 575 PJ 0,760% 75,697 Eurostat, Gross Inland Consumption EU-27, 2007, in 
Net Calorific Value 

of which, electricity 57 TWh 2,023% 2,800 Final end-use. Ref: Eurostat 
Water (process)* 12 

mln.m3 
0,005% 

247,000 
Ref: 
http://ec.europa.eu/environment/water/quantity/pdf/exec
_summary.pdf  [1] 

Waste, non-haz./ 
landfill* 

0,76 Mt 0,026% 2,947 Ref: 
http://epp.eurostat.ec.europa.eu/statistics_explained/ind
ex.php?title=File:Generat 
ion_of_waste,_total_arising_and_by_selected_economi
c_activities. 

Waste, hazardous/ 
incinerated* 

0,01 
kton 

0,012% 
89 

Emissions (Air) 
Greenhouse Gases in 
GWP100 

26 
mt CO2eq. 

0,51% 
5,054 Ref: EEA3 (CO2 4187 + CH4 416 + N2O 374 + HFCs 

63 + PFCs 4 + SF6 10) 
Acidifying agents (AP) 117 kt SO2eq. 0,52% 22,432 Ref: EEA1 ( Nox 11 151 + Sox 7 339 + NH3 3 876) 
Volatile Org. 
Compounds (VOC) 

11 kt 0,13% 8,951 Ref: EEA1 

Persistent Org. 
Pollutants (POP) 

7 g i-Teq. 0,34% 2,212 Ref: EEA1 (dioxins and furans only) 

Heavy Metals (HM) 11 
ton  Ni eq. 

0,19% 
5,903 Ref: EEA1 (Cd 118 + Hg 89 + Pb 2157 t); EEA2 (As 337 

+ Ni 2843 t); CML (Cr 517 + Cu 589 + Zn 6510 t) 
PAHs 21 ton Ni eq. 1,57% 1,369 Ref: EEA1 
Particulate Matter 
(PM, dust) 

58 kt 1,65% 3,522 Ref: EEA1 (1400 kt PM2,5 + 2122 kt PM10) 

Emissions (Water) 
Heavy Metals (HM) 11 

ton Hg/20 
0,09% 

12,853 Ref: CML (As 17+Cd 21,3 + Cr 271 + Cu 1690 + Pb 
2260 + Hg 14,3 + Ni 551 t + Zn 11200 t) 

Eutrophication (EP) 1 
kt PO4 

0,07% 
900 Ref: EEA2 (Baltic 861 N/5,4 P + North Sea 761 N/14,4 

P + Danube/Black Sea 270 N/ 14,2 P) 

*=caution: low accuracy for production phase 
EEA1, European Environmental Agency, National emissions reported to the Convention on Long-range Transboundary Air 
Pollution (LRTAP Convention), EU-27 (national territory), 2007. (extract Feb. 2011)  
EEA2, Source apportionment of nitrogen and phosphorus inputs into the aquatic environment, 2005. [Compare: CML value for 
EU-15, 1995 is 1 263 kt PO4 eq. based on 1 370 kt N and 224 kt P; no data for aquatic emissions BOD, COD, DOC, TOC 
reported] 

EEA3: EEA, Annual European Community greenhouse gas inventory 1990–2007 and inventory report 2009, Submission to the 
UNFCCC Secretariat, 2009.  Total without LULUCF (Land-Use, Land-Use Change & Forestry) 

EC1, European Commission (DG ENV), Ambient air pollution by AS, CD and NI compounds, Position Paper, 2001. [data sources 
stem from ca. 1990, EU-15 recalculated by VHK to 2007, EU-27 using multiplier 1,3 for EU-expansion and 55% emission 
reduction (e.g. Cd) 1990-2007; data are roughly in line with CML] 
Eurostat, Energy Balance Sheets 2007-2008, European Commission, edition 2010. 
VHK, Energy analysis of energy sector to final end use electricity and fuels (excl. transport & feedstock), based on Eurostat, 
elsewhere in this report 
CML, Centrum voor Milieukunde Leiden,Characterisation and Normalisation factors  (CML-IA xls file Nov. 2010; extract Feb. 
2011); data for EU-15, 1995. Assumed that EU expansion to EU-17 and emission decrease 1995-2007 will balance.  
[1] from intermediate source: AEA, ENTR Lot 3 Sound and Imaging Equipment, preparatory Ecodesign study, Nov. 2010 
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