
 

 

 

 

 

 

 

University of Southern Denmark

Initial analysis of EcoReport Tool

Suggestions for improvement of EcoReport tool, based on practical experience, as
well as analysis of the advantages and disadvantages of implementing elements from
the Product Environmental Footprint (PEF) method
Wesnaes, M; Hansen, Peter Skov; Gydesen, Annette

Publication date:
2019

Document version:
Final published version

Document license:
Unspecified

Citation for pulished version (APA):
Wesnaes, M., Hansen, P. S., & Gydesen, A. (2019). Initial analysis of EcoReport Tool: Suggestions for
improvement of EcoReport tool, based on practical experience, as well as analysis of the advantages and
disadvantages of implementing elements from the Product Environmental Footprint (PEF) method . SDU
Livscykluscenter.

Go to publication entry in University of Southern Denmark's Research Portal

Terms of use
This work is brought to you by the University of Southern Denmark.
Unless otherwise specified it has been shared according to the terms for self-archiving.
If no other license is stated, these terms apply:

            • You may download this work for personal use only.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying this open access version
If you believe that this document breaches copyright please contact us providing details and we will investigate your claim.
Please direct all enquiries to puresupport@bib.sdu.dk

Download date: 23. May. 2023

https://portal.findresearcher.sdu.dk/en/publications/101190a5-69b0-47da-a5de-5e3be2d712af


 
  
 
 

 

 
 
 
 
 
 
  
 
 
 
 

Initial analysis of 
EcoReport Tool 
 

 
Suggestions for improvement of EcoReport 
tool, based on practical experience, 
as well as analysis of the advantages and 
disadvantages of implementing elements 
from the Product Environmental Footprint 
(PEF) method 
 
 
 
Marianne Wesnæs, SDU Life Cycle Engineering 
Peter Skov Hansen, Viegand Maagøe 
Annette Gydesen, Viegand Maagøe 
 
 
2019 
 
 
 

 

SDU Life Cycle Engineering 
Department of Green Technology 
University of Southern Denmark 
 
 

 

sdu.dk 
#sdudk 

 



Initial analysis of EcoReport Tool 
 
 

 
  
 
 

COLOPHON 
 

 

 

 

 

Title 
Initial analysis of EcoReport Tool 
- Suggestions for improvement of EcoReport tool, based on practical experience,as well as analysis of 
the advantages and disadvantages of implementing elements from the Product Environmental Footprint 
(PEF) method 
 
 
Authors 
Marianne Wesnæs, SDU Life Cycle Engineering 
Peter Skov Hansen, Viegand Maagøe 
Annette Gydesen, Viegand Maagøe 
 
 
Publisher 
SDU Life Cycle Engineering 
Department of Green Technology 
Faculty of Engineering  
University of Southern Denmark 
Campusvej 55 DK-5230 Odense M 
https://www.sdu.dk/en/lifecycle 
 
 
Date   
2019-12-16 
 
 
ISBN no.  978-87-93413-19-1 
EAN 9788793413191 
   
 
 
Please cite as 
Wesnæs, M., Skov Hansen, P. and Gydesen, A. (2019). Initial analysis of EcoReport Tool 
- Suggestions for improvement of EcoReport tool, based on practical experience, as well as analysis of 
the advantages and disadvantages of implementing elements from the Product Environmental Footprint 
(PEF) method. SDU Life Cycle Engineering. ISBN no. 978-87-93413-19-1 
 

https://www.sdu.dk/en/lifecycle


Initial analysis of EcoReport Tool 
 
 

 PAGE 1 OF 52 
 
  

 

CONTENTS 
 
1 Context, objective, method, summary and conclusion ..................................................................... 2 

1.1 Context ........................................................................................................................................ 2 
1.2 Objective of this study.................................................................................................................. 2 
1.3 Methodological Framework ......................................................................................................... 3 
1.4 Summary and conclusions .......................................................................................................... 5 
1.5 Recommendations – Suggestions for further work ..................................................................... 8 

 
2 Experience with EcoReport Tool (MEErP): Advantages of the current version and opportunities 
for improvement ...................................................................................................................................... 10 
 
3 Product Groups.................................................................................................................................... 12 

3.1 Products covered by the Ecodesign Directive and the PEF initiative ........................................ 12 
3.2 Discussion ................................................................................................................................. 14 

 
4 Definition of product categories ........................................................................................................ 17 

4.1 Approach for defining product categories and base cases - MEErP ......................................... 17 
4.2 Approach for defining product categories - PEF ....................................................................... 18 
4.3 Examples – comparison between MEErP and PEFCR ............................................................. 19 
4.4 Discussion ................................................................................................................................. 23 

 
5 Basis for calculations .......................................................................................................................... 25 

5.1 Basis for calculations - MEErP .................................................................................................. 25 
5.2 Basis for calculations – PEF ...................................................................................................... 25 
5.3 Examples – comparison between MEErP and PEFCR ............................................................. 26 
5.4 Discussion ................................................................................................................................. 28 

 
6 Data and databases ............................................................................................................................. 30 

6.1 Data currently in the EcoReport Tool ........................................................................................ 30 
6.2 Datasets in PEF ......................................................................................................................... 32 
6.3 Discussion ................................................................................................................................. 33 

 
7 Recycling, reuse and use of recycled materials ............................................................................... 35 

7.1 Credit for recycling in EcoReport Tool ....................................................................................... 35 
7.2 PEF – credit for recycling and reuse (extended lifetime) ........................................................... 36 
7.3 Discussion ................................................................................................................................. 37 

 
8 Impact Categories ................................................................................................................................ 39 

8.1 Impact Categories in EcoReport Tool ........................................................................................ 39 
8.2 Impact Categories in PEF .......................................................................................................... 39 
8.3 Comparison of impact categories in EcoReport Tool and PEF ................................................. 39 
8.4 Discussion ................................................................................................................................. 41 

 
9 Normalisation and Weigthing ............................................................................................................. 44 

9.1 Normalisation in EcoReport tool ................................................................................................ 44 
9.2 Normalisation in PEF ................................................................................................................. 44 
9.3 Weighting in PEF ....................................................................................................................... 44 
9.4 Discussion ................................................................................................................................. 45 

 
10 References ................................................................................................................................... 47 
 
 
 
 
 
 
 



Initial analysis of EcoReport Tool 
 
 

 PAGE 2 OF 52 
 
  

1 CONTEXT, OBJECTIVE, METHOD, SUMMARY AND CONCLUSION 
 
 
1.1 CONTEXT 
 
As part of the ongoing work in EU towards implementing circular economy, the possibilities for better in-
tegrating circular economy and material efficiency aspects in the method of evaluation of the Methodol-
ogy for Ecodesign of Energy-related products (MEErP) are considered1. 
 
In relation to this, two pilot projects have been carried out by the commission, testing the use of informa-
tion from PEFCRs (Product Environmental Footprint Category Rules) from the Product Environmental 
Footprint (PEF) initiative as part of the sources for the development of the preparatory studies for the 
Ecodesign and Energy Labelling of Energy-related Products2. The product categories for the two pilot 
projects are:  

• Solar photovoltaic modules, inverters and systems, and 
• Rechargeable electrochemical batteries 

 
Currently, the environmental (/energy) aspects of Methodology for Ecodesign of Energy-related products 
(MEErP) is based on an Excel based tool, EcoReport Tool. It is relevant to consider whether this tool 
should be updated, and to which extent various methodological aspects of the PEF method can be in-
cluded in EcoReport Tool. 
 
The current version of EcoReport Tool was updated in 2014. The first version of the PEF method was 
published in 20133, however, the method was not finalised but was further developed throughout the En-
vironmental Footprint pilot phase 2013-2018. The PEF method will be further developed in the transition 
stage, which started 2019, accordingly, it can not be regarded as “finalised”. However, a significant part 
of the methodological aspects of the PEF method is now at a stage, where it would make sense to in-
clude in EcoReport Tool (if considered a benefit). 
 
This initial analysis 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 and Anette Gydesen (Viegand Maagøe). The budget for this initial analysis corre-
sponds to 2½ weeks in total, and was carried out in October-December 2019. 
 
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 
 
Objective 
The objective of this initial analysis is to provide input for a possible further development and improve-
ment of EcoReport Tool.  
 
This report presents an initial analysis of 

1) Which parts of EcoReport Tool, which could benefit from an update (based on the authors expe-
rience with EcoReport Tool) 

2) Whether some of the methodological aspects of PEF can be included in an updated version of 
EcoReport Tool 
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Balance between a simple tool and an advanced, comprehensive tool 
When setting up EcoReport tool aside PEF, it should be kept in mind, that it is not simple to find the ideal 
balance between a simple tool and an advanced, comprehensive tool. The wish is to get “the right re-
sults” with a little effort as possible, as fast as possible. However, life cycle assessment based tools 
would never be 100% correct – that is not possible – the aim is to get “as close as possible” and to mini-
mise uncertainty. Figure 1.1 below illustrates some of the pros and cons for a simple tool and an ad-
vanced, comprehensive tool.  
 
Figure 1.1 Some of the pros and cons for a simple tool and an advanced, comprehensive tool 
 
 
 
 
 
 
 
 
 
 
 
 
 
An advanced, comprehensive tool might give more precise results, however, if the simple tool leads in 
the right direction and is faster to use, it might be preferable (at least as a beginning). 
 
 
Not included in this initial analysis 
The project focuses on suggestions for development and improvement of the calculation tool, EcoReport 
Tool, and does not include an analysis of the overall MEErP method and procedures. 
 
It should be emphasised, that this study is an initial analysis, and it does not cover a full, exhaustive anal-
ysis, but only selected aspects.  
 
The report does not contain a comparison of EcoReport tool vs PEF; it only focusses on the possibilities 
for implementing some of the methodological aspects from PEF in an updated version of EcoReport 
Tool. 
 
Furthermore, it does not contain an analysis or review of the PEF method. For example, there are 
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, and 
the consequences for the results. These methodological issues are not discussed in this initial analysis. 
 
 
1.3 METHODOLOGICAL FRAMEWORK 
 
The analysis is based on: 

 Experience with MEErp / EcoReport tool (chapter 2) 
 An analysis of the advantages and disadvantages, possibilities and limitations of applying as-

pects of the PEF method in connection with the current EcoReport Tool and the forthcoming revi-
sion thereof. To which extent can the use of elements from the PEF method add value to the 
EcoReport Tool? 

 Experience from two product areas under the Ecodesign Directive, where the Commission has 
tested the PEF method: Solar photovoltaic modules, inverters and systems, and Rechargeable 
electrochemical batteries 

 
 

Simplified tool Advanced and  
comprehensive tool 

Easy to use for  
a variety of users 

Difficult to use,  
only for specialists 

Fast to use,  
fast to implement 

Time demanding  
(and expensive) 
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Methodological aspects included in this initial analysis 
The following methodological aspects of EcoReport tool (MEErP) and PEF are considered: 

 Product groups (chapter 3) 
 Definition of product categories (chapter 4) 
 Basis for calculations (chapter 5) 
 Data and databases (chapter 6) 
 Recycling, reuse and use of recycled materials (chapter 7) 
 Impact Categories (chapter 8) 
 Normalisation and Weighting (chapter 9) 

 
It should be emphasized that this initial analysis does not cover all methodological aspects in relation to 
PEF and EcoReport Tool, due to the limitations of time available for the project. For example, the differ-
ences regarding system boundaries are not included (for example, PEF includes more transport pro-
cesses than EcoReport Tool which might be relevant for various recycling scenarios). 
 
 
Documents used for the analysis of the MEErP / EcoReport Tool 
 
The analysis of the MEErP / EcoReport Tool is based on the following documents: 
 
The preparatory studies: 

• Preparatory Study on Ecodesign and Energy Labelling of rechargeable electrochemical batteries 
with internal storage under FWC ENER/C3/2015-619-Lot 1 

• Preparatory study for solar photovoltaic modules, inverters and systems 
 
The methodology for the ecodesign of energy-related products is used to prepare draft implementing 
measures: 

• Material-efficiency ecodesign report and module to the methodology for the ecodesign of energy-
related products (MEErP) draft final report 

• Methodology for Ecodesign of Energy‐related Products - MEErP 2011 - Methodology Report - 
Part 1: Methods 

• Methodology for Ecodesign of Energy‐related Products - MEErP 2011 - Methodology Report - 
Part 2: Environmental policies and data 

• Ecoreport calculation template 
 
 
Documents used for the inputs from the PEF method 
The inputs from the PEF method is based on the following documents: 
 
The pilots in the Pilot phase for PEF (2013-2018) is based on the methodology described in: 

• The PEF Guide (European Commission, 2013): Commission Recommendation of 9 April 2013 
on the use of common methods to measure and communicate the life cycle environmental per-
formance of products and organisations (called the PEF Guide (2013) in the following) 

• The PEFCR Guidance document (European Commission, 2017): PEFCR Guidance document - 
Guidance for the development of Product Environmental Footprint Category Rules (PEFCRs), 
version 6.3, December 2017 (called the PEFCR Guidance (2017) in the following) 

 
The projects in the transition phase for PEF, will be based on the methodological in the JRC report:  

• Zampori, L. and Pant, R. (2019): Suggestions for updating the Product Environmental Footprint 
(PEF) method 

• Sala et al. (2019): Suggestions for the update of the Environmental Footprint Life Cycle Impact 
Assessment. Impacts due to re-source use, water use, land use, and particulate matter. 

• Saouter et al. (2018). Environmental Footprint: Update of Life Cycle Impact Assessment Meth-
ods – Ecotoxicity freshwater, human toxicity cancer, and non-cancer.  
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The example for Rechargeable Batteries is based on the PEFCR document:  
• European Commission (2018a). Product Environmental Footprint Category Rules (PEFCR) for 

High Specific Energy Rechargeable Batteries for Mobile Applications.  
 
The example for Photo-voltaic Modules is based on the PEFCR document: 

• European Commission (2018b): Product Environmental Footprint Category Rules (PEFCR). 
Photo-voltaic Modules used in Photovoltaic Power Systems for Electricity Generation.  

 
 
 
1.4 SUMMARY AND CONCLUSIONS 
 
The summary and conclusions a in this section is based on the discussions in 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 

Experience with the current version of EcoReport tool (chapter 2) 
• EcoReport Tool and the MEErP methodology is well functioning, and it has shown its value 

through the remarkable results obtained by the European Ecodesign and Energy Labelling regula-
tions.  

• More specific guidance needed for a range of aspects 
• EcoReport Tool and the MEErP methodology lacks guidance on resource aspects and how to 

handle circular economy. 
• EcoReport tool only includes a limited set of available data/materials to choose from and the da-

taset may be outdated. 
• The EcoReport Tool only handles resource consumption in terms of the weight of materials, not 

the consumption of resources needed for producing the materials, nor the scarcity of the re-
sources. 

• The Ecodesign studies usually focus on energy and CO2 and no other relevant environmental pa-
rameters. 

• Environmental indicators etc. are outdated and require updates. In addition, the number of materi-
als are limited. 

• Today, many of the products covered by the Ecodesign Directive have achieved a high energy 
efficiency, very close to the maximum possible energy efficiency with the available technology. 
This means that further energy efficiency improvements are limited and will have a limited 
environmental impact. In order to obtain further energy efficiency improvements, new technologies 
have to be taken into consideration, which could lead to “burden shifts”. In order to assess these 
burden shifts, assessment of an increased number of environmental impacts are needed, 
especially related to consumption of critical raw materials 

• EcoReport Tool uses a static stock model instead of a dynamic model. In a dynamic model, sales 
figures can vary from year to year. 

• The Life Cycle Cost calculation method should be updated to include circular business models. 
 
Read more in chapter 2 

Product Groups (chapter 3) 
• Currently only few overlapping product groups under MEErP and PEF 
• In the future, it could be recommended to run MEErP and PEFCRs in a parallel structure. This 

means that the development of a PEFCR and the Ecodesign preparatory study or the review study 
for a product group should be running within the same timeframe, i.e. the initiation of PEFCR and 
the Ecodesign preparatory study has to be coordinated 

 
Read more in chapter 3 
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Definition of product categories (chapter 4) 
• The definition of product categories in PEFCRs and base cases in the EcoDesign preparatory 

studies are not very different. It is assumed that the coordination of product categories and base 
cases will not constitute a significant obstacle for coordinating the two schemes (based in the few 
examples included under the EU pilot studies, analysed in this initial analysis of EcoReport Tool). 

 
Read more in chapter 4 

Reference unit used for calculations (chapter 5) 
• The systematic use of “functional units” from the PEFCRs could also be applied in EcoReport tool, 

and a coordination between the schemes could benefit the outcome of EcoReport tool. However, it 
is important to keep in mind, that EcoReport tool contains Base Cases (subcategories) that might 
not fulfil the same functional unit due to differences related to the product services.  

• A comparison of more examples of existing product categories from PEFCRs and EcoPreport Tool 
could help to clarify pros and cons of coordinating the functional units, preferable by analysing 
more examples of existing product categories from PEFCRs and EcoPreport Tool. Unfortunately, 
the number of overlapping product categories is currently rather limited, as documented in chapter 
3. 

 
Read more in chapter 5 

Data and databases (chapter 6) 
• 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 qual-
ity, than data in the current version of Ecoreport tool. Secondly, in order to ensure that the two 
schemes lead to the same results. Furthermore, use of PEF data in EcoReport tool will also save 
time for the update and use of EcoReport tool.  

• However, it is currently not possible to use EF Datasets for a further development of EcoReport 
tool, as the data is owned by the data developers, not the European Commission. The user rights 
for the datasets has to be purchased, which is most probably expensive. The decision on whether 
to buy the EF datasets has to be taken on an European Commission level. 

• It should be emphasized, that if EcoReport Tool cannot be based on the same datasets as PEF, it 
could lead to differences in the results. 

• It should be investigated whether the data for the available materials in EcoReport Tool is up-to-
date or whether they need to be updated, and how they can be updated, if data are not available 
from the EF datasets. 

• Data for more recycled materials should be made available, so the improvement by using recycled 
materials can be included (instead of just a default value, see chapter 7) 

• It should be possible to choose specific manufacturing processes in EcoReport Tool 
• Possibilities for modelling transport in more details are needed 
• It could be considered if it should be recommended to base the energy consumption calculations 

in EcoReport Tool on the same method and data as in PEF. However, this might not be straight-
forward, see discussion in section 6.3 

• It should be assessed whether the materials to choose from in EcoReport tool are adequate or 
whether some new materials are necessary. 

 
Read more in chapter 6 
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Recycled content and credit for recycling (chapter 7) 
• The method for how to credit for recycling and the use of recycled (secondary) materials in a prod-

uct used in EcoReport tool differs from the methods used in PEF. 
• The PEF method regarding recycling and reuse is more detailed, more comprehensive – and more 

complicated and time demanding.  
• Review of the recycling method in EcoReport tool is recommended. It should be considered if the 

method in EcoReport tool could build on the method in PEF to some extent. 
• It could be interesting to compare the two methods by calculating examples, using the EcoReport 

tool method compared to the PEF method. Furthermore, it would also be interesting to compare 
the calculations for recycling and use of recycled materials to what actually would happen in real 
life in order to see if the methods leads to realistic results, and to analyse the benefit of recycling.  

• Moreover, it would be very relevant to test if the formulas in EcoReport Tool and PEF supports the 
intentions of the framework of the EU Circular Economy Action Plan and the EU Product Policy 
Frame-work contributing to the Circular Economy. 

• It would clearly be recommendable to have tools that gives the same results regarding credit for 
recycling, as both tools are EU tools with the same overall intentions (i.e. to increase recycling un-
der the preconditions that this benefits environmental impacts). However, the PEF method might 
be too complicated and time demanding for a simple tool as EcoReport. Including the PEF method 
in EcoReport tool would require that most of the factors and calculations are “predefined” in a da-
tabase for each material. Still, it would complicate the addition of new materials or alternative recy-
cling scenarios in EcoReport tool. 

 
Read more in chapter 7 

Impact categories (chapter 8) 
• With the current practise, the impact categories in EcoReport tool are not always taken into ac-

count in the same manner for different product groups 
• Resource use is not included in the current version of EcoReport tool, as shown in table 8.1. In 

EcoReport tool, materials are listed as: “g Bulk plastics”, “g Ferro”, “g electronics”, “g Misc”. ect., 
but these are not calculated back to “consumption of oil reserves” or “consumption of iron ore”. 
Resource use are not calculated or assessed.  

• Waste is included in EcoReport tool, as the amount of waste is listed in two categories: “grams of 
Waste, non-haz./ landfill” and “grams of Waste, hazardous/ incinerated”. However, the environ-
mental impacts of the waste management processes are not included in EcoReport tool. In PEF, 
the environmental impacts of waste management and recycling is included within the system 
boundaries. The possibilities for including relevant waste management processes in EcoReport 
tool rather than just “kg waste”, should be investigated. Maybe in a simplified version, compared to 
PEF, if the method from PEF is too complicated or time demanding.  

• The impact categories included in the current version of EcoReport Tool are insufficient for as-
sessing “burden shift” when introducing new technologies in order to obtain further energy reduc-
tions (see also chapter 2). 

• There are significant differences between the impact categories included in Ecoreport Tool and 
PEF. It will lead to non-corresponding results regarding the identification of “most significant pro-
cess stages” or “most significant processes”, if the identification of these are based on different im-
pact categories. 

• It is recommended to include the impact categories from the newest version of PEF in EcoReport 
tool (updated methods and characterisation factors). However, this might increase the complexity 
of EcoReport Tool. Further investigation on how to solve this is needed. 

• Data for waste management processes should be in a database, which is available for all product 
categories included under the Ecodesign directive. Investigate if the data for the waste processes 
should be based on the PEF database, if possible (see considerations regarding PEF data in sec-
tion 6.2 and section 8.2).  

 
Read more in chapter 8 
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Normalisation and weighting (chapter 9) 
• It is recommended to keep the normalisation as part of EcoReport Tool, but to update the normali-

sation factors with the recommended factors from PEF.  
• In addition to this, it is recommended to add the PEF weighting to EcoReport tool, as this takes 

away the underlying weighting it is, when some impact categories are not taken into consideration 
(which indirectly means that the weighting factor for these impact categories has been set to zero 
– which is the situation today). The weighting factors should be decided by the EU Commission, 
i.e. it should be the same weighing factors as applied in PEF. 

• Furthermore, it is recommended to include a more detailed guide for EcoReport tool on how to 
present and interpret the normalised and weighted result 

 
Read more in chapter 9 

 
 
 
 
1.5 RECOMMENDATIONS – SUGGESTIONS FOR FURTHER WORK 
 
The recommendations in this section is based on the discussions in the following chapters. 
 
Suggestions for further work 
During the work of this analysis of EcoReport Tool, different challenges in the current methodology are 
highlighted. Some of these challenges can be considered to be further analysed. The suggestions/ideas 
for further work within this topic are: 
 

• A method for calculating and assessing resource consumption in EcoReport Tool. Today, mate-
rials are listed in EcoReport Tool; however, the resource consumption for the materials are not 
calculated or assessed. There is a need to pinpoint scarcity of resources. It could be considered 
to use the current method from PEF; or the upcoming PEF method, as the method for resource 
assessment might be changed in the current transition phase. 
 

• Further analysis of how to credit recycling, reuse and life time extensions in EcoReport tool and 
recommendations on when it is beneficial to increase the lifetime of products. Currently, there is 
no uniform way to decide when it gives environmental improvements to increase the lifetime of 
products and for how long spare parts should be available 

 
• Analysis and test of how Ecoreport Tool and PEF model aspects related to circular economy. Do 

the results of the models reflect the intentions behind the EU Circular Economy initiatives ade-
quately? This could, for example, include a test of the calculation formulas for recycling, reuse 
and life time extensions. It could also include changes regarding transport related to circular econ-
omy aspects. With more frequent repair and take back schemes, the transportation is assumed 
to increase (compared to transport related to buying new products / discarding old products). 
Currently this is difficult to calculate in EcoReport tool as only the volume of the packaged product 
is included. The tests should be based on calculations for a selection of relevant product groups. 

 
• Identify a few specific product areas where work can be organized optimally in terms of timing 

and structure, i.e. run a product group under the Ecodesign Directive parallel with a PEFCR for 
the same product group, in order to analyse the possibilities for combining the initiatives. 

 
• Identify areas from PEF that can be used immediately in the Ecoreport tool (if any) 

 
• Take a closer look at the specific data needs of Ecoreport tool concerning the purpose of the 

method and what it should be able to do. How detailed should the data be, where are the major 
shortcomings, etc. What is the value of more detailed data? 
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• Describe the difference in the data needs of PEF and Ecoreport tool. Make a list of data from PEF 

that can be used in EcoReport tool (this is, however, not needed until the European Commision 
has the rights for using the EF datasets)  

 
 

 
 

 
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 Page 46 in European Commission (2019d): Sustainable Products in a Circular Economy - Towards an EU Product 
Policy. Framework contributing to the Circular Economy. 
 
3 European Commission (2013): Commission Recommendation of 9 April 2013 on the use of common methods to 
measure and communicate the life cycle environmental performance of products and organisations 
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2 EXPERIENCE WITH ECOREPORT TOOL (MEERP): ADVANTAGES 
OF THE CURRENT VERSION AND OPPORTUNITIES FOR IM-
PROVEMENT  

 
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 La-
belling regulations. For some methodological aspects, MEErP is not very specific (detailed guidelines on 
the content and accomplishment of some tasks are needed). However, it is important to keep a certain 
degree of flexibility to adapt the method to issues related to individual products.  
 
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 envi-
ronmental goals. The purpose is to assess impacts of various policy options on the EU-level and not for 
the individual product.   
 
A part of MEErP includes a tool for conducting the calculations, EcoReport Tool. This initial analysis fo-
cus on this tool, not the entire MEErP methodology and procedures. The experiences in this chapter fo-
cus on EcoReport Tool. 
  
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 calcula-
tion 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 consultants conducting the studies, but for all stake-
holders. 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 re-
quire 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. 
  
The upcoming update of EcoReport tool must have a methodology and data, which will be valid for the 
next 4-5 years, which fits with the approximate revision cycle.  
 
In connection with the adoption of the circular economy package, more focus will be on new business 
models, which will increase the focus on resources. Today, many of the products covered by the 
Ecodesign Directive have achieved a high energy efficiency, very close to the maximum possible energy 
efficiency with the available technology. This means that further energy efficiency improvements are lim-
ited and will have a limited environmental impact. In order to obtain further energy efficiency improve-
ments, new technologies have to be taken into consideration. However, new technologies could lead to 
“burden shifts”, i.e. a change of environmental burdens; for example, the change of technology gives en-
ergy savings and thereby reduced contributions to climate change, however, the new technologies might 
use different resources or have different chemical profiles and environmental impacts. An example is the 
change from incandescent lightbulbs to LED bulbs. Another example is the change from petrol and diesel 
vehicles towards electric vehicles, which probably will reduce the contribution to climate change; how-
ever, the production of electric vehicles has an increased consumption of critical raw materials4 
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Accordingly, it is increasingly important to assess the resource consumption / material efficiency aspects 
of energy-related products. Hence, it becomes increasingly important to assess the resource aspects in a 
consistent method across different studies. The method for assessing resource consumption in the cur-
rent version of EcoReport Tool and the MEErP methodology is insufficient, the tool does not include all 
the impacts needed for assessing “burden shifts”, and there is no uniform way to calculate the impact if 
e.g. the lifetime of products increases. 
 
Based on experience with EcoReport Tool it is possible to pinpoint some areas were the tool can be im-
proved:  

• Detailed guidelines on the content and accomplishment of some tasks are needed 
• EcoReport tool is designed to calculate energy efficiency improvements and cannot handle most 

common circular aspects such as increased service life. However, the EcoReport Tool is de-
signed as an Excel tool, so customizations can be made to include these aspects. If each con-
sultant makes too many adjustments, the transparency and uniformity of the studies disappears. 

• The EcoReport Tool only handles resource consumption in terms of the weight of materials, not 
the consumption of resources needed for producing the materials, nor the scarcity of the re-
sources. 

• The Ecodesign studies usually focus on energy and CO2 and no other relevant environmental 
parameters. 

• Environmental indicators etc. are outdated and require updates. In addition, the number of mate-
rials are limited. 

• EcoReport Tool uses a static stock model instead of a dynamic model. In a dynamic model, 
sales figures can vary from year to year. 

• The Life Cycle Cost calculation method should be updated to include circular business models. 
 
. 
 
 
 

 
 
4 European Commission (2019e): Webpage on Critical Raw materials. https://ec.europa.eu/growth/sectors/raw-mate-
rials/specific-interest/critical_en 

https://ec.europa.eu/growth/sectors/raw-materials/specific-interest/critical_en
https://ec.europa.eu/growth/sectors/raw-materials/specific-interest/critical_en
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3 PRODUCT GROUPS 
 
 
3.1 PRODUCTS COVERED BY THE ECODESIGN DIRECTIVE AND THE PEF INITIATIVE 
 
The products covered by the Ecodesign Directive and the PEF initiative are listed in table 3.1 below, 
which allows for a direct comparison where it today is possible to apply the PEFCR. 
 
The table is based on: 

• The List of energy efficient products Regulations under the Energy labelling legislation and the 
Ecodesign legislation5,  

• The Indicative list of new product groups for the Ecodesign working plan 2016-20196,  
• Results and deliverables of the Environmental Footprint pilot phase (PEF)7 and  
• The description of the Environmental Footprint transition phase (PEF)8. 

 
Table 3.1: Overview of products currently covered by Ecodesign and the PEF initiative 
Product groups Covered by the 

Ecodesign 
Legislation* 

Covered by the 
Energy labelling 
Legislation’ 

Covered included under 
the PEF Initiative 

Air conditioners Yes Yes  
Domestic ovens and range hoods Yes Yes  
Electrical lamps and luminaires Yes Yes  
Household dishwashers Yes Yes  
Household refrigerating appliances Yes Yes  
Household tumble driers Yes Yes  
Household washing machines Yes Yes  
Local space heaters Yes Yes  
Professional refrigerated storage cabinets Yes Yes  
Refrigerating appliances with direct sales 
function 

Yes (not yet im-
plemented) 

Yes (not yet im-
plemented) 

 

Residential ventilation units Yes Yes  
Non-residential ventilation units Yes N/A  
Solid fuel boilers and packages of a solid fuel 
boiler, supplementary heaters, temperature 
controls and solar devices 

Yes Yes  

Space heaters, combination heaters, pack-
ages of space heater, temperature control and 
solar device and packages of combination 
heater, temperature control and solar device 

Yes Yes  

Televisions Yes Yes  
Vacuum cleaners Yes N/A (Annulled)  
Water heaters, hot water storage tanks and 
packages of water heater and solar device 

Yes Yes  

Household combined washer-driers No (Not imple-
mented yet) 

Yes  

Air heating products, cooling products, high 
temperature process chillers and fan coil units 

Yes 
 

N/A *  

Circulators (glandless standalone circulators 
and glandless circulators integrated in prod-
ucts) 

Yes N/A  

Computers and computer servers Yes N/A  
Servers and data storage products Yes N/A  
Electric motors Yes N/A  
External power supplies (no-load condition 
electric power consumption and average ac-
tive efficiency of external power supplies) 

Yes N/A  

Fans driven by motors with an electric input 
power between 125 W and 500 kW 

Yes N/A  
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Product groups Covered by the 
Ecodesign 
Legislation* 

Covered by the 
Energy labelling 
Legislation’ 

Covered included under 
the PEF Initiative 

Simple set-top boxes Yes N/A  
Small, medium and large power transformers Yes N/A  
Standby and off mode electric power con-
sumption of electrical and electronic house-
hold and office equipment 

Yes N/A  

Water pumps Yes N/A  
Welding equipment Yes (from 2021)   
Batteries and accumulators Under 

preparation9 
 Pilot phase (2013-2018) 

Decorative paints   Pilot phase (2013-2018) 
Hot and cold water supply pipes   Pilot phase (2013-2018) 
Household detergents   Pilot phase (2013-2018) 
Intermediate paper product   Pilot phase (2013-2018) 
IT equipment   Pilot phase (2013-2018) 
Leather   Pilot phase (2013-2018) 
Metal sheets   Pilot phase (2013-2018) 
Footwear   Pilot phase (2013-2018) 
Photovoltaic electricity generation / Solar pan-
els and inverters 

Under 
preparation10 

Under 
preparation10 

Pilot phase (2013-2018) 

Thermal insulation Short study has 
been con-

ducted, no fur-
ther activity 

 Pilot phase (2013-2018) 

T-shirts   Pilot phase (2013-2018) 
Uninterruptible Power Supply N/A (prepara-

tory study was 
finalised in 

2014)  

 Pilot phase (2013-2018) 

Beer   Pilot phase (2013-2018) 
Dairy   Pilot phase (2013-2018) 
Feed for food-producing animals   Pilot phase (2013-2018) 
Olive oil   Pilot phase (2013-2018) 
Packed water   Pilot phase (2013-2018) 
Pasta   Pilot phase (2013-2018) 
Pet food (cats & dogs)   Pilot phase (2013-2018) 
Apparel   Transition phase (start 2019) 
Cut flowers and potted plants   Transition phase (start 2019) 
Flexible packaging   Transition phase (start 2019) 
Floor coverings   Transition phase (start 2019) 
Marine fish   Transition phase (start 2019) 
Red meat (beef, pork and sheep)   Transition phase (start 2019) 

* Note that preparatory studies have been carried out for further products, where measures have not been 
developed yet. In addition, some products have been disconnected from the process after the preparatory study. 
This is the case for thermal insulation, steam boilers, power cables, industrial and laboratory furnaces/ovens and 
medical imaging equipment. 
 
Currently, there are only few overlaps between products covered by Ecodesign and Energy Labeling and 
the available PEFCRs. The only two product groups with a clear overlap is for the two preparatory studies 
on rechargeable batteries and PV-panels, which has been selected for the EU pilot study mentioned in 
chapter 1. No other clear overlaps exist currently, but for IT equipment (PEFCR) and for servers and data 
storage products (Ecodesign) there may be a slight overlap. 
 
Some of the product groups with available PEFCRs may be covered be Ecodesign requirements at some 
point in the future. Which products are difficult to determine, but the most realistic overlaps are presented 
in Table 3.2. 
 



Initial analysis of EcoReport Tool 
 
 

 PAGE 14 OF 52 
 
  

Table 3.2: Product groups with existing PEFCR’s which may be covered by Ecodesign 
 

PEF 
 

Ecodesign 

Uninterruptible Power 
Supply 

Uninterruptible power supplies could potentially be included in a regula-
tion for: 
• Rechargeable small batteries if these are covered by a regulation at 

some point 
• External power supplies (Note that currently are Uninterruptible 

Power Supplies exempted from his regulation)  
• A regulation for uninterruptible power supplies. Note that the prepar-

atory study of uninterruptible power supplies was finalised in 2014, 
but no regulation was implemented. 

Thermal insulation  Themal insulation if this product group are covered by a regulation at 
some point  

 
Based on the current PEFCR’s it is only assumed that two of these categories are relevant to be covered 
by Ecodesign. This means that there is a need to develop new PEFCR’s for all of the existing products 
covered by Ecodesign if PEF should be used in connection with Ecodesign studies. 
 
In general, the majority of the developed PEFCR’s relates to food production and are therefore not suita-
ble for Ecodesign as long as Ecodesign is focusing on products related to energy consumption. 
 
 
 
3.2 DISCUSSION 
 
First of all, it is evident from Table 3.1, that the overlap of product groups from the Ecodesign legislation 
and the PEF initiative is currently very limited. Also, it is clear, that most of the product groups covered by 
PEF is currently not relevant for the Ecodesign legislation, as the Ecodesign directive are focussed on 
energy related products. A significant part of the current product groups under PEF is in the category 
“food” or at least products with a biological origin. It is not clear, if the overlap will increase in the future, 
or when it will increase. 
 
From an overall perspective, it would be “ideal” if the methods and results used in PEF initiative and the 
Ecodesign directive (i.e. the EcoReport tool) could be coordinated. “Ideal”, meaning that it would make 
sense, if the two EU schemes gives the same results and requirements for the same product groups, and 
as it could affect the trust in both initiatives if there are discrepancies. Furthermore, it could be difficult to 
explain, if the results from PEF and the Ecodesign regulation were pointing in different directions. 
 
However, it is a question whether it is practical and possible to coordinate PEF and MEErP/ the EcoRe-
port tool? What are the pros and cons from an overall perspective? How should this be organised? And 
to which extent should PEF and MEErP be coordinated? 
 
Option 1: Parallel structure 
In a parallel structure, the establishment of PEFCR and the Ecodesign preparatory study or the review 
study for a product group should be running within the same timeframe. The initiation of PEFCR and the 
Ecodesign preparatory study should to be coordinated, i.e. if the PEFCR is expected to require more 
time than the Ecodesign preparatory study, the PEFCR should be started ahead of the Ecodesign pre-
paratory study. Probably, the best way for coordinating methods, data and results would be to run the 
two schemes in parallel, and by involving the same stakeholders, consultants etc.  
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Table 3.3: Pros and cons of a parallel structure  

Pros • A parallel structure would facilitate coordination of product groups, specifications of prod-
ucts, services etc. 

• Data collected in the PEFCR process could be fed into the Ecodesign studies / Ecoreport 
tool 

• Eventually conflicting data / results could be solved within the process 
• The same stakeholders could be involved in both schemes 

Cons • If one of the studies are delayed, it could affect the time plan for the other. For example, 
it took more time than expected finding data for the PEFCR, it could be a constraint for 
the Ecodesign study. It could prolong the time required for the Ecodesign preparatory 
studies or review studies 

• Extended use of resources 

 
 
This option – parallel establishment of new categories under the Ecodesign directive (or update of exist-
ing categories) with new categories under PEF would require a strict time planning for both schemes. 
The preparatory studies for product groups under the Ecodesign directive typically takes 1-2 years. The 
PEFCRs under the PEF pilot phase was started in 2013, and finalised in 2018 (late 2018, and some was 
not published until the first months of 2019). Part of the explanation for the long time for establishing the 
PEFCRs under the PEF pilot phase was that the PEF method was developed alongside. This will also 
partly be the case in the current PEF transition phase, which has just started. Probably, it will be possible 
to develop PEFCRs for new product groups within 1-2 years in the future, however, the process includes 
many stakeholders and furthermore, data collection is time consuming. Accordingly, it is currently not 
possible to specify how long time it requires to develop PEFCRs for new product groups. 
 
The timing for a coordination of establishment of new categories under the Ecodesign directive and 
PEFCRs for new product groups would have to be planned well in advance. For existing product groups 
under the Ecodesign directive, it requires coordination with the timing for the update of these. For both 
situations, an overall long-term planning would be necessary. 
 
 
Option 2: PEFCRs is established first, and forms a foundation for the Ecodesign studies 
In this scenario, PEFCRs for a given product group is established first, before the Ecodesing preparatory 
studies or the review studies are started. 
 
Table 3.4: Pros and cons if PEFCRs are established before the Ecodesign studies 

Pros • PEF could form the foundation for future product groups and revision of existing product 
groups under the Ecodesign legislation and Energy labelling. This could ease the proce-
dure for the work with the Ecodesign studies, if data (for processes and materials etc.) 
was readably available, and maybe reduce the time needed for Ecodesign studies 

Cons • The PEF frame (definition of product groups, categories etc.) might not fit into the 
Ecodesign scheme, which could give challenges or even mismatch between the two 
schemes 

• As can be seen from table 3.1, there is only a very small overlap between the product 
groups under PEF and the Ecodesign legislation. Accordingly, this option is currently not 
available, and it could take several years before this option is possible 

• If it was a requirement to have a PEFCR as the foundation the Ecodesing preparatory 
studies or the review studies, it would currently be a barrier for the Ecodesign regulation.  

• If it is optional to use PEFCRs for the Ecodesign studies, there will probably be only a 
small overlap between the two EU schemes 
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Accordingly, option 2 will only be possible in the future, when a significant number of PEFCRs have 
been finalised within the product categories that are relevant for the Ecodesign legislation. 
 
Option 3: The Ecodesign preparatory studies / review studies forms the basis for PEF 
In option 3, the Ecodesign preparatory studies or review studies forms the basis for PEFCRs. There is 
currently no example of this situation, except that the PEFCR for IT equipment (Storage)11 had the possi-
bilities for being inspired by the existing regulation12. However, the overlap between the product groups 
are very limited, as described above. 
 
Table 3.5: Pros and cons if the Ecodesign preparatory studies / review studies forms the basis for PEF 

 Pros • It could be a benefit for the PEFCR process to be inspired by the product categories and 
definitions of these in the Ecodesign preparatory studies. 

Cons • The EcoReport tool does not contain life cycle data that lives up to the requirements in 
PEF, accordingly, there is no benefit here 

• As the PEF method is more detailed and comprehensive with regard to the environmen-
tal assessment than in EcoReport tool, the results from the preparation of the PEFCR 
could lead to different results than obtained by use of EcoReport tool. This could lead to 
challenges or even mismatch between the environmental results and recommendation 
from two schemes. 

 
A precondition for the coordination of the methods behind the Ecodesign legislation / Ecoreport tool and 
PEF, it is necessary to analyse to which degree, there is correspondence between the methods. In chap-
ter 4-9, the method used in EcoReport Tool is compared to the PEF method for selected methodological 
aspects.  
 
 
 

 
 
5 European Commission (2019): List of energy efficient products Regulations: by product group. Webpage. 
https://ec.europa.eu/energy/en/list-regulations-product-groups-energy-efficient-products  
 
6 The Indicative list of new product groups for the working plan 2016-2019. European Commission (2016): Communi-
cation from the Commission. Ecodesign Working Plan 2016-2019. Brussels, 30.11.2016. COM(2016) 773 final. 
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52016DC0773  
 
7 European Commission (2019): Results and deliverables of the Environmental Footprint pilot phase. Webpage. 
https://ec.europa.eu/environment/eussd/smgp/PEFCR_OEFSR_en.htm  
 
8 European Commission (2019): The Environmental Footprint transition phase. Webpage. https://ec.europa.eu/envi-
ronment/eussd/smgp/ef_transition.htm  
 
9 Batteries are under preparation. It is not on the Indicative list of new product groups for the Ecodesign working plan 
2016-2019 but has been added afterwards.  
 
10 Solar panels and inverters are included in the Indicative list of new product groups for the Ecodesign working plan 
2016-2019 - European Commission (2016): Communication from the Commission. Ecodesign Working Plan 2016-
2019. Brussels, 30.11.2016. COM(2016) 773 final. https://eur-lex.europa.eu/legal-con-
tent/EN/TXT/?uri=CELEX%3A52016DC0773 
 
11 Anonomous (2019): Product Environmental Footprint Category Rule – IT equipment (Storage). 
 
12 Commission Regulation (EU) No 617/2013 of 26 June 2013 implementing Directive 2009/125/EC of the European 
Parliament and of the Council with regard to ecodesign requirements for computers and computer servers. 
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1521115326014&uri=CELEX:32013R0617  

https://ec.europa.eu/energy/en/list-regulations-product-groups-energy-efficient-products
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52016DC0773
https://ec.europa.eu/environment/eussd/smgp/PEFCR_OEFSR_en.htm
https://ec.europa.eu/environment/eussd/smgp/ef_transition.htm
https://ec.europa.eu/environment/eussd/smgp/ef_transition.htm
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52016DC0773
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52016DC0773
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1521115326014&uri=CELEX:32013R0617
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4 DEFINITION OF PRODUCT CATEGORIES 
 
Defining product categories is essential for both methodologies. Ideally, the categories should cover the 
same functions (and/or services). However, in reality, this is not simple; different products may have vari-
ations in size, performance, additional features, and differences related to that the fulfilled service is often 
“alike” but not totally identical. For example, some freezers might freeze the goods down to minus 18°C, 
while others might be able to reach minus 24°C. Some freezers are able to work in surrounding tempera-
tures down to 10°C, while others require room temperatures above 18°C.  
 
In order to solve these challenges, both methodologies operate with subcategories. 
 
 
4.1 APPROACH FOR DEFINING PRODUCT CATEGORIES AND BASE CASES - MEERP 
 
Defining the preliminary product scope in task 1 in the MEErP methodology shall include prelimi-
nary product definitions, taking into account categorisation that preferably are linked to the primary per-
formance parameter (the "functional unit") of the type of product in scope. The functional unit is not 
clearly described in the MEErP, however, it describes the functional unit as the service the product group 
is able to deliver. This approach ensures that all products with similar functions are considered to be in-
cluded in the same regulations. However, some products have multiple functions, which can be challeng-
ing concerning grouping e.g. shall air conditioners be on the same label as local space heaters. When 
the product scope is defined, different Base Cases are created. 
 
In the MEErP methodology it is stated that the Base Cases not necessarily are real products available for 
purchase as Base Cases have the following definition13: 

• The Base Case may or may not be a real product that one can buy on the market. Especially 
when the market is made up of different technologies, the Base Case will be a virtual (non-exist-
ing) product with the average sales-weighted characteristics of all technologies around. On the 
other hand, e.g. if the market and technical information is incomplete, the analysts of the prepar-
atory study, in consultation with stakeholders and the Commission services may decide to 
choose a real product for which there is a consensus that this would represent ‘the average’. 

 
However, in most studies the Base Cases fits with real products as real products are more relatable for 
stakeholders. This means that the Base cases most often are defined as the average product categories, 
which are representative for the whole EU-28. 
 
The different Base Cases are built upon the findings in Task 1 to 4, which includes the following consid-
erations:  
 

• Task 1 – Scope: The aim of Task 1 is to define which products to include in the studies and pos-
sibly the regulations. The product in scope reflects the typical products in the market and also 
possible future products if any new technologies are identified. As part of this task, the functional 
unit is considered. In the scope, the different products are defined with a clear wording. Also, any 
relevant regulation or Standard to the products in scope are presented in Task 1.  
 

• Task 2 – Markets: The aim of Task 2 is to determine the annual sales and lifetimes of the differ-
ent product categories. Based on the sales and lifetimes of the different products the stock of 
products in the market is calculated. Besides the sales and stock, Task 2 also establish the mar-
ket trends, product trends and the consumer prices including product prices, installation prices, 
cost of repair and maintenance, energy prices and discount rates.   

 
• Task 3 – Users: The aim of Task 3 is to determine the user behavior and preferences in relation 

to the different product categories. This includes determination of the typical use of the different 
products within the scope, to define the typical use patterns, and to identify the parameters that 
affects the energy use. 
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• Task 4 - Technologies: The aim of Task 4 is to identify the different product types and technolo-

gies. In addition, for each of the identified product categories the following are done:  
o Determine market variance (between best/worst performing) 
o Determine BAT & BNAT (Best not available technology) 
o Collect BOM (Bill Of Materials)  
o Collect information on EOL (End-of-Life) processing 

 
Below in Figure representing the different Tasks in the MEErP methodology and how they are connected 
and forms the Base Cases in Task 4 which are used for the calculations in Task 5, Task 6 and Task 7. 
Note that Task 5 to 7 are described in section 5.1 in the following chapter. 
 

 
Figure 4.1: Overview of the different tasks in the MEErP Methodology 

 
 
 
4.2 APPROACH FOR DEFINING PRODUCT CATEGORIES - PEF 
 
In the PEFCRs, the product categories, and the products which are included or excluded within the 
PEFCR, are defined in relation to the functional unit. Products in the same product category (or at least 
sub-categories) must fulfil the same functional unit. The functional unit is a unit that expresses the ser-
vice of a system and answers the questions “what?”, “how much?”, “how well?”, and “for how long?”, see 
section 5.2 in chapter 5. 
 
The specification of products included under the PEFCR is defined as: 

“The granularity of the scope, the number of representative products chosen and the approach to 
identify the benchmarks are key decisions that shall be identified and justified in an extensive 
and transparent way in the PEFCR document. Meaningful comparisons can only be made when 
products are capable of fulfilling the same function (as expressed in the functional unit). There-
fore, the scope of a PEFCR should be based on a function-based approach, whenever feasible 
and appropriate. This approach also enables to link the product category with the CPA/NACE 
codes and is line with the definition of a product category by ISO 874 14025:2006 (i.e. a group of 
products that can fulfil equivalent functions)”14. 

 
In the PEFCRs, a “representative product” have to be defined15. These corresponds to some extend to 
the “Base Case” in MEErP. The representative product can be a virtual (non-existing) product, or a real 
product. It is recommended to use a virtual (non-existing) product. The virtual product shall be calculated 
based on average sales-weighted characteristics of all existing technologies/materials covered by the 
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scope of the PEFCR (in addition other weighting sets may be used, for example weighted average based 
on mass or product units (pieces)). 
 
The aim of defining a representative product is  

1. Identifying the most relevant impact categories, life cycle stages, processes and direct elemen-
tary flows; 

2. Facilitating the comparison between products 
3. Calculate the benchmarks  
4. Define the classes of performance (if appropriate) 

 
During the PEF Pilot phase, product categories and representative products were developed by the 
Technical Secretariat (TS). The organisational structure during the Pilot phase is described further in the 
PEFCR Guidance document16 
 
 
4.3 EXAMPLES – COMPARISON BETWEEN MEERP AND PEFCR 
 
In this section, product categories and base cases used in the ongoing MEErP for rechargeable batteries 
have been compared with the finalised PEFCR for rechargeable batteries. 
 
Furthermore, the product categories and base cases used in the ongoing MEErP for Photovoltaic Mod-
ules have been compared with the finalised PEFCR for Photovoltaic Modules. 
 
It should be noted, that the PEFCR’s was finalised in February 2018, and hence was available, when the 
Ecodesign preparatory study was prepared. 
 
Table 4.1. Product categories for example 1: Rechargeable Batteries 

MEErP/EcoReport Tool 

In the preparatory study seven base cases are defined in Task 5 which are: 
• BC1 - Passenger car BEV (Battery Electric Vehicle) with a higher battery capacity 
• BC2 - Passenger car BEV (Battery Electric Vehicle) with a lower battery capacity 
• BC3 - Passenger car PHEV (Plug-in Hybrid Vehicle) 
• BC4 - Truck BEV (Battery Electric Vehicle) 
• BC5 - Truck PHEV (Plug-in Hybrid Vehicle) 
• BC6 - Residential ESS (Energy Storage Solution) 
• BC7 - Commercial ESS (Energy Storage Solution) 

PEF 

The PEFCR for Rechargeable Batteries17 is applicable for rechargeable single cells or/and batteries used in 
the following equipment or vehicle: 
• E-mobility (e.g., e-bikes, ELV, PHEV, cars, bus/trucks) – excluding charging unit 
• Information & Communication Technologies (e.g., tablets and phones, computers, cameras, games) incl. 

charging unit; 
• Cordless power tools (e.g., drills, electric screwdrivers) incl. charging unit. 

 
The following technologies and chemistries are considered: 
• Battery technology: Li-Ion and NiMH 
• Battery chemistry for Li-ion technology includes: LCO (LiCoO2), NMC (LiNixMnyCozO2), LiMn, 

(LiMnO2), LFP ( LiFePO4) 
 
The CPA codes for the products included in the PEFCR are Nickel-cadmium, nickel metal hydride, lithium-ion, 
lithium polymer, nickel-iron and other electric accumulators (CPA (European classification of products by activ-
ity) code: 27.20.23). The types of battery in the scope of the PEFCR only comprise part of the broader category 
of batteries identified under the CPA. 
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Excluded from the PEFCR is, for example: 
• Stationary power stations, back-up power systems (for train, aircrafts, UPS, etc.) 
• Starting-lighting-ignition (SLI) batteries and start stop hybrid batteries 
• Batteries with different expected quality and/or additional function (for example forklift 
• Batteries)  
• Non-rechargeable batteries 

 
Further specifications are available in the PEFCR for Rechargeable Batteries18 

 
 
Table 4.2: Base cases / Representative Products for example 1: Rechargeable Batteries 

MEErP /EcoReport Tool 

In the preparatory study the seven base cased are further described as: 
 

• BC1 - Passenger car BEV with a higher battery capacity 
o a nominal battery energy or battery capacity of 80 kWh,  
o a total of 43 680 kWh delivered over an economical lifetime of 13 years (functional units),  
o 1 battery application system with 1 battery system with a service lifetime of 14.40 years, thus 

meaning no replacement needed, 
o with a battery weight of 609 kg,  
o resulting in a conversion to 1 kWh of functional unit of 0.014 kg/kWh. 

 
• BC2 - Passenger car BEV with a lower battery capacity 

o a nominal battery energy or battery capacity of 40 kWh, 
o a total of 29 568 kWh delivered over an economical lifetime of 14 years (functional 

units), 
o 2 battery application systems with 1 battery systems with a service lifetime of 13.43 

years, thus meaning 1 replacement needed 
o with a battery weight of 304 kg, 
o resulting in a conversion to 1 kWh of functional unit of 0.021 kg/kWh.  

 
• BC3 - Passenger car PHEV 

o a nominal battery energy or battery capacity of 12 kWh, • a total of 19 656 kWh delivered 
over an economical lifetime of 13 years (functional units),  

o 2 battery application system with 1 battery system with a service lifetime of 10.67 years, thus 
meaning 1 replacement needed,   

o with a battery weight of 126 kg,  
o resulting in a conversion to 1 kWh of functional unit of 0.013 kg/kWh. 

 
• BC4 - Truck BEV 

o a nominal battery energy or battery capacity of 30 kWh, 
o a total of 940 800 kWh delivered over an economical lifetime of 14 years (functional units),  
o 2 battery application system with 12 battery systems with a service lifetime of 8.04 years, 

thus meaning 1 replacement needed,  
o with a battery weight of 256 kg,  
o resulting in a conversion to 1 kWh of functional unit of 0.007 kg/kWh. 

 
• BC5 - Truck PHEV 

o a nominal battery energy or battery capacity of 20 kWh,  
o a total of 890 400 kWh delivered over an economical lifetime of 12 years (functional units),  
o 3 battery application system with 8 battery system with a service lifetime of 5.33 years, thus 

meaning 2 replacements needed,  
o with a battery weight of 210 kg,  
o resulting in a conversion to 1 kWh of functional unit of 0.006 kg/kWh. 

 
• BC6 - Residential ESS 

o a nominal battery energy or battery capacity of 10 kWh,  
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o a total of 40 000 kWh delivered over an economical lifetime of 20 years (functional units),  
o 2 battery application system with 1 battery system with a service lifetime of 17.02 years, thus 

meaning 1 replacement needed,  
o with a battery weight of 128 kg,  
o resulting in a conversion to 1 kWh of functional unit of 0.006 kg/kWh. 

 
• BC7 - Commercial ESS 

o a nominal battery energy or battery capacity of 10 kWh,  
o a total of 120 000 000 kWh delivered over an economical lifetime of 20 years (functional 

units),  
o 2 battery application system with 3 000 battery system with a service lifetime of 17.02 years, 

thus meaning 1 replacement needed,  
o with a battery weight of 128 kg,  
o resulting in a conversion to 1 kWh of functional unit of 0.006 kg/kWh. 

 
Note that all listed base cases are virtual products, and the chemistry compositions are based on market 
shares. However, in other Ecodesign studies the base cases are often based on real products. 

PEF 

The PEFCR for Rechargeable Batteries19 includes 4 subcategories representing the following technologies: 
• CPT- Li-ion battery - 14.4 kWh 
• ICT- Li-ion battery - 11.2 kWh 
• ICT- Ni-MH battery - 0.704 kWh 
• e-mobility- Li-ion battery - 8000 kWh 

 
They are all virtual products, and the chemistry compositions are based on market shares. 

 
 
Table 4.3: Main components included for example 1: Rechargeable Batteries 

MEErP/EcoReport Tool 

The main components included in the BOMs of the preparatory study are: 
• Cell cathode 
• Cell anode 
• Cell electrolyte 
• Cell separator 
• Cell packaging 
• Module 
• BMS (Battery Management System). 
• Thermal management 
• System packaging 
• Auxilary materials 

 
Note that chargers are not included in the preparatory study.  

PEF 

The main components included in the PEFCR for Rechargeable Batteries20 are: 
• The BCU (Battery control unit), mainly electronic components likes switches and contactors 
• The BMU (Battery management unit), the electronic part for battery management. The ensemble of all 

electric/electronic parts of the batteries, including BCU and BMU is called the BMS (Battery Manage-
ment System). 

• The Heat Management Systems, or ThMU (Thermal management unit), the components directly asso-
ciated to the battery for its thermal management.  

• The charger, when it is dedicated to the battery 
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Table 4.4: Product categories for example 2: Photovoltaic Modules 

MEErP/EcoReport Tool 

In the preparatory study three base cases are defined in Task 5 which are: 
• BC1 – Residential multi crystalline Si BSF (back surface field) 
• BC2 – Commercial multi crystalline Si BSF (back surface field) 
• BC3 – Utility scale multi crystalline Si BSF (back surface field) 

PEF 

The PEFCR corresponds to the production of photovoltaic modules used in photovoltaic power systems for elec-
tricity generation 21 

 
 
Table 4.5: Base cases / Representative Products for example 2: Photovoltaic Modules 

MEErP/EcoReport Tool 

In the preparatory study the three base cases are further described as: 
• BC1 – Residential multi crystalline Si BSF (back surface field) 

o Multi crystalline Si Cell 
o String Inverter 2500 W 
o Roof mounting 

• BC2 – Commercial multi crystalline Si BSF (back surface field) 
o Multi crystalline Si Cell 
o String Inverter 20 kW 
o Roof mounting 

• BC3 – Utility scale multi crystalline Si BSF (back surface field) 
o Multi crystalline Si Cell 
o Central Inverter 1500 kW 
o Ground mounting 

PEF 

The PEFCR for Photovoltaic Modules22 includes five subcategories representing the following PV technologies: 
• Cadmium-Telluride photovoltaic modules (CdTe) 
• Copper-Indium-Gallium-Selenide photovoltaic modules (CIS / CIGS) 
• Micromorphous Silicon photovoltaic modules (micro-Si) 
• Multicrystalline Silicon photovoltaic modules (multi-Si) 
• Monocrystalline Silicon photovoltaic modules (mono-Si) 

The rated power of the module analysed according to this PEFCR should not be lower than 100 Watt and the 
size of the module should not be below 0.5 m2. 
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Table 4.6: Main components included for example 2: Photovoltaic Modules 

MEErP/EcoReport Tool 

The main components included in the BOMs of the preparatory study are: 
• Multi Si panel 

o Photovoltaic cell 
o Interconnection 
o Encapsulation 
o Backsheet 
o Pottant & sealing  

• Inverter 

PEF 

The product analysed is a photovoltaic module. “Photovoltaic module” is used as general term for panels 
(framed modules) and laminates (unframed modules) 23 

 
 
 
 
4.4 DISCUSSION 
 
As the PEFCRs was available for the two preparatory studies compared in Table 4.1 to Table 4.6, it is 
difficult to draw any overall conclusions based on these examples (as part of the task for these prepara-
tory studies were to follow or be inspired by the PEFCRs). However, based on experience defining func-
tional units in life cycle assessments, it is considered that it will be possible to align the product catego-
ries between the PEFCRs and Ecodesign Studies. Even without any PEFCRs available during the two 
studies, it is assumed that the product categories would be very much alike. However, from Table 4.1 to 
Table 4.6 it is visible, that some difference exists between the PEFCR’s and the preparatory studies. 
These are: 

• The product categories are defined in different ways, and the PEFCR include different technolo-
gies. The preparatory study on rechargeable batteries includes virtual products where the battery 
composition is based on market shares of the different technologies. In the Preparatory study for 
PV modules only Multi Si panel are considered. 

• For rechargeable batteries the charger is included in the PEFCR but not in the Ecodesign pre-
paratory study. 

• For PV modules the inverter is included in the Ecodesign preparatory study but not in the 
PEFCR. 

 
These differences are minor and are not considered to have a huge impact on the possibilities for defin-
ing the same product categories and Base Cases in the two schemes. Hence, it is considered, that the 
product categories can be aligned in the future without compromising with either of the methods. 
 
 
 

 
 
13 Kemna (2011a): Methodology for Ecodesign of Energy-related Products. MEErP 2011. Methodology Re-port. Part 
1: Methods. Final Report, page 77 
 
14 The PEFCR Guidance (2017) (European Commission, 2017), page 28 
 
15 The PEFCR Guidance (2017) (European Commission, 2017), page xx and description of wow to define the repre-
sentative product(s) on page 45-46 
 
16 The PEFCR Guidance (2017) (European Commission, 2017), page 25-28 
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17 European Commission (2018a): PEFCR - Product Environmental Footprint Category Rules for High Specific En-
ergy Rechargeable Batteries for Mobile Applications, page 24-28 
 
18 European Commission (2018a): PEFCR - Product Environmental Footprint Category Rules for High Specific En-
ergy Rechargeable Batteries for Mobile Applications, page 27-28 
 
19 European Commission (2018a): PEFCR - Product Environmental Footprint Category Rules for High Specific En-
ergy Rechargeable Batteries for Mobile Applications, page 27-28 
 
20 European Commission (2018a): PEFCR - Product Environmental Footprint Category Rules for High Specific En-
ergy Rechargeable Batteries for Mobile Applications, page 27-28 
 
21 European Commission (2019): Product Environmental Footprint Category Rules (PEFCR) (2019): Photovoltaic 
Modules used in Photovoltaic Power Systems for Electricity Generation. Page 18 
 
22 European Commission (2019): Product Environmental Footprint Category Rules (PEFCR) (2019): Photovoltaic 
Modules used in Photovoltaic Power Systems for Electricity Generation. Page 18 
 
23 European Commission (2019): Product Environmental Footprint Category Rules (PEFCR) (2019): Photovoltaic 
Modules used in Photovoltaic Power Systems for Electricity Generation. Page 18 
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5 BASIS FOR CALCULATIONS 
 
 
5.1 BASIS FOR CALCULATIONS - MEERP 
 
In MEErP, calculations are carried out in relation to the different Base Cases, which are based on the 
findings in Task 1 to 4, see chapter 4. In particular, the Base Cases shall facilitate the calculation in Task 
5, task 6 and Task 7: 
 

• Task 5 – The aim of Task 5 is to calculate the baseline impacts for each base case. For each 
Base Case, the environmental impacts (CO2, acidification etc.) and the economic impact (LCC - 
Life Cycle Cost) is calculated for one product and for the combined stock in the EU for each of 
the Base Cases. The calculations in Task 5 are based on EcoReport Tool. 

 
• Task 6: The aim of Task 6 is to identify how products can be technically improved for better effi-

ciency. These improvements are often based on technologies presented in Task 4 as BAT (Best 
Available Technology) or BNAT (Best Not yet Available Technology). Based on the different op-
tions for improvement, the environmental impact is calculated in EcoReport Tool. For each de-
sign option it is also possible to calculate the LCC. The design option with the lowest Life Cycle 
Cost is the LLCC (Least Life Cycle Cost). 

 
• Task 7: The aim of task 7 is to translate the different improvement options identified in Task 6 to 

different policy options and calculate both the environmental impacts and the economic impacts. 
The different policy options are formulated as potential new regulatory requirements e.g. 
Ecodesign requirements with one or two tiers, implementation of Energy Labelling or different 
combinations hereof. Based on the different policy options, a scenario model is build calculating 
the impact of each the suggested policy options. These calculations and the results are the foun-
dation for the recommendations for political actions. 

 
This means that the unit used for calculation is the defined Base Cases. The Base Cases are used for 
determining the Base Line in Task 5, improvement options in Task 6 and the policy scenarios in Task 7. 
This means that the average product features defined in the base cases should be applicable in connec-
tion with economic and environmental calculations. 
 
In the preparatory studies of rechargeable batteries and solar photovoltaic modules, it is clear that the 
PEFCRs was available during the studies. Hence, both studies operate with functional units in Task 5. 
See Table 4.7 and Table 4.8. Normally in Ecodesign the functional unit is only used in in Task 1 defining 
the product scope. 
 
 
5.2 BASIS FOR CALCULATIONS – PEF 
 
In PEF, calculations are carried out in relation to a reference unit called ”the functional unit”.  
 
In the report “Suggestions for updating the PEF method” by Zampori and Pant (2019), the functional unit 
is described24:  
 

“The functional unit (FU) is the quantified performance of a product system, to be used as a reference 
unit. The functional unit qualitatively and quantitatively describes the function(s) and duration of the 
product in scope. 
 
The reference flow is the amount of product needed to provide the defined function. All other input and 
output flows in the analysis quantitatively relate to it. The reference flow may be expressed in direct rela-
tion to the functional unit or in a more product-oriented way. 
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Users of the PEF method shall define the functional unit and the reference flow for the PEF study. 
 
The functional unit for a PEF study shall be defined according to the following aspects: 
• 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/life time of the product: “how long”;” 

 
In the PEF method, it is a requirement to include quality aspects in the functional unit25. Examples of how 
to include “what”, “how much”, “how well” and “how long” is shown for rechargeable batteries and Photo-
voltaic Modules in section 5.3 below.  
 
In some cases, it can be difficult to quantify the quality aspects (an example is given in Suikkanen et al. 
(2019) for quantifying the quality and lifetime of different T-shirts26). Nevertheless, it is a requirement in 
PEF. 
 
 
 
5.3 EXAMPLES – COMPARISON BETWEEN MEERP AND PEFCR 
 
Table 5.1: Calculations / Functional unit for example 1: Rechargeable Batteries 

MEErP/EcoReport Tool 

In the preparatory study on rechargeable batteries a functional unit is defined in Task 5. The functional 
unit (FU) is set on the same unit as the one defined within the PEFCR (See below) 
 
The functional unit is 1 kWh of the total output energy delivered over the service life by the battery sys-
tem (measured in kWh). 
For the LCA and LCC calculations within Task 5, the calculations are done on a Base Case level (appli-
cation level), meaning that the number of batteries needed to deliver the total kWh over the service life 
required by the application is considered (as described in section 3.3 of the PEFCR).  
 

PEF 

The functional unit used for the calculations in the PEFCR for rechargeable batteries is  
1 kWh (kilowatt-hour) of the total energy provided over the service life by the battery system (measured 
in kWh). 27. 
 
Calculation of the quantity of functional unit per battery, the quantity of functional units for application 
service and the reference flow is explained at page 29-31 in the PECFR for rechargeable batteries. For 
example, the functional unit is calculated as:  
 
Qua = Edc x Nc x Acc 
 
Qua = Quantity of functional unit 
Nc = Number of cycles 
Acc = Average capacity per cycle 
Edc = Energy delivered per cycle 
 
The functional unit is based on: 

What? Electrical energy, measured in Wh or kWh (current and voltage during a unit of time). 

How much? 1 kWh of the total energy delivered over service life (quantity of Wh, obtained from the 
number of cycles multiplied by the amount of delivered energy over each cycle). 

How well? Maximum specific energy (measured in Wh/kg). 
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Specific product standards and technical properties of the high specific energy re-
chargeable batteries PEF shall be declared in the PEF documentation 

How long? The amount of cumulative energy delivered over service life of the high specific en-
ergy rechargeable batteries (quantity of Wh, obtained from the number of cycles multi-
plied by the amount of delivered energy over each cycle). The time required to deliver 
this total energy is not a significant parameter of the service. 

 
 
 
Table 5.2 Calculations / Functional unit for example 2: Photovoltaic Modules 

MEErP/EcoReport Tool 

In the preparatory study on Photovoltaic Modules a functional unit is defined in Task 1 as follows: 
• For PV modules: 1 kWh of DC power output under predefined climatic and installation conditions 

as defined for a typical year and for a service life of 30 years 
• For inverters: 1 kWh of AC power output from a reference photovoltaic system (incorporating the 

efficiency of a specific inverter) under predefined climatic and installation conditions as defined 
for a typical year and for a service life of 10 years. 

• For systems: 1 kWh of AC power output supplied under fixed climatic and installation conditions 
as defined for a typical year (with reference to IEC 61853- part 4) and assuming for a service life 
of 30 years. 

 
This extended service life allows to consider operation and maintenance activities, failure probability and 
degradation rates along the lifetime of the system and its components. 
 
Regarding modules the main source for life cycle inventory data is the PEF screening study (see below). 
The data available in the PEFCR during the preparatory study was based on 1m2 of module, so within the 
study the PEFCR data was translated into 1 kWh of DC power output. Note that the PEFCR was changed 
to fit whit this functional unit. 
 
Regarding information on inverters no data was available in the PEFCR so life cycle inventory data was 
found elsewhere. 

PEF 

The functional unit used for the calculations in the PEFCR for Photovoltaic Modules is  
kWh (kilowatt hour) of DC electricity generated by a photovoltaic module 28. 
 
The reference flow (kWp) is linked to the functional unit (kWh) by the inverse of the lifetime electricity 
production per kWp, as shown in the following equation: 
 

1
𝐸𝐸 = 1/(𝑃𝑃𝑃𝑃𝑃𝑃𝑎𝑎𝑘𝑘 ∗ 𝑌𝑌 ∗ 𝐿𝐿𝐿𝐿) 

where E is the PV electricity generated in kWh, Ppeak is the maximum power output in kWp, Y is the an-
nual yield in kWh/(kWp∙a) and LT is the lifetime in a. See explanation in the PEFCR, page 22-23. 
 
The functional unit is based on: 

What? DC electrical energy measured in kWh (provided power times unit of time) at the outlet 
of the DC connector attached to the junction box of the PV module 

How much? 1 kWh of DC electrical energy 

How well? DC electrical energy at the photovoltaic module at a given voltage level 

How long? amount of DC electrical energy produced with the photovoltaic module of a given 
maximum power output during the service life of 30 years 
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5.4 DISCUSSION  
 
Using the functional unit as the basis for comparisons (or, when setting requirements for various prod-
ucts within the same product group or sub product group) ensures, that the comparison is made on a fair 
basis: The products delivers the same service.  
 
Based on the two preparatory studies, it seems that the functional unit from the PEFCR can be adapted 
in Ecodesign studies to a higher degree than the current practice. However, care must be taken when 
drawing conclusion from the two preparatory studies on rechargeable batteries and PV-panels. The 
PEFCRs was available during these studies, and as it was part of the task for the two pilot studies was to 
integrate the PEFCR, or at least take the PEFCR into consideration (accordingly, correspondence be-
tween the PEFCR and the Ecodesign preparatory studies should be expected for these pilot studies).  
For other product groups, the implementation of a functional unit may not be as straightforward, as the 
Ecodesign Directive29 specifies a set of criteria which can limit the applicability of the functional unit in 
studies: 
“5. Implementing measures shall meet all the following criteria:  

(a) there shall be no significant negative impact on the functionality of the product, from the perspec-
tive of the user;  

(b) health, safety and the environment shall not be adversely affected;  
(c) there shall be no significant negative impact on consumers in particular as regards the affordabil-

ity and the life cycle cost of the product;  
(d) there shall be no significant negative impact on industry’s competitiveness;  
(e) in principle, the setting of an ecodesign requirement shall not have the consequence of imposing 

proprietary technology on manufacturers; and  
(f) no excessive administrative burden shall be imposed on manufacturers.” 

 
This list of criteria limits some of the possibilities to group products, especially criteria (d): there shall be 
no significant negative impact on industry’s competitiveness and (e) in principle, the setting of an 
ecodesign requirement shall not have the consequence of imposing proprietary technology on manufac-
turers. Products, such as air conditioners and electric radiators, could be grouped together based on a 
functional unit, as both are able to provide room heating. If these products were within the same scope, 
electric radiators would probably be banned from the marked due to lower efficiency. However, this may 
be considered as having a negative impact on the industry’s competitiveness or having that conse-
quence of imposing proprietary technology on manufacturers, as these products are two different tech-
nologies provided by different manufactures. This means that the functional unit not always can be di-
rectly applied in Ecodesign studies throughout all tasks, even the functional unit already is used to deter-
mine the scope in Taks 1 as different reasons can impact on the final Base Cases. 
 
In addition, the Base Cases are used for calculating the economic impact and the environmental impact 
of both the individual products and all products in scope. It is considered that the Base Cases are more 
relatable for stakeholders than functional units. This means that the functional unit needs to be converted 
into actual products e.g. to calculate the sales values.  
 
If a strict functional unit approach is applied in Ecodesign studies, it is assumed to be an environmental 
benefit as ineffective products would be removed from the market. For political reasons, this might not be 
realistic. The size of the savings cannot be quantified within this study. 

 
 
24 Zampori, L. and Pant, R. (2019). Suggestions for updating the Product Environmental Footprint 
(PEF) method, Page 32-33 
 
25 Page 19 and 20 in European Commission (2013): Commission Recommendation of 9 April 2013 on the use of 
common methods to measure and communicate the life cycle environmental performance of products and organisa-
tions (2013/179/EU). 
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26 Page 57-58 in Suikkanen J, A Nissinen and M Wesnæs (2019): Nordic Swan Ecolabel and Product Environmental 
Footprint Focus on Product Environmental Information.  
 
27 European Commission (2019): Product Environmental Footprint Category Rules (PEFCR) (2019): Photovoltaic 
Modules used in Photovoltaic Power Systems for Electricity Generation. Page 22-23 
 
28 European Commission (2019): Product Environmental Footprint Category Rules (PEFCR) (2019): Photovoltaic 
Modules used in Photovoltaic Power Systems for Electricity Generation. Page 22-23 
 
29 The ecodesign directive, Directive 2012/27/EU of the European Parliament and of the Council of 
25 October 2012. available at: 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:02009L0125-20121204&from=EN
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6 DATA AND DATABASES 
 

6.1 DATA CURRENTLY IN THE ECOREPORT TOOL 
 
In EcoReport tool, it is possible to calculate the environmental impact of a product during its entire life 
cycle from cradle to grave. In EcoReport Tool it is thus possible to enter: 

• material consumption,  
• transport,  
• the product’s energy consumption (in the use phase) 
• how the product is discarded, i.e. End-of-life. 

 
To calculate the environmental impact associated with the production of products, it is possible to choose 
from a variety of materials and processes. This means that it is possible to calculate the most common 
energy-consuming products such as household appliances, and other products covered by Ecodesign 
and Energy Labeling. In EcoReport tool a limited dataset of 100 different materials, components, and 
processes are available to choose from when calculating the environmental impact of producing and 
manufacturing a given product. The materials are divided into seven main categories. The available ma-
terials are presented in Table 6.1 below. 
 
Table 6.1 Materials included in the current version of EcoReport tool 

Plastics Metals Other 

 
1-Bulk Plastics 
LDPE 
HDPE  
HDPE (recycled) 
LLDPE 
PP 
PS 
EPS 
HI-PS  
PVC 
PVC (recycled) 
SAN 
PET 
PET (recycled) 
ABS 
 
2-TecPlastics 
PA 6 
PS 
PMMA 
Epoxy  
Rigid PUR 
Flex PUR 
Talcum filler 
E-glass fibre 
Aramid fibre  

 
3-Ferro 
St sheet galv 
St tube/profile 
Cast iron 
Ferrite 
Stainless 18/8 coil 
 
4-Non-ferro 
Al sheet/extrusion  
Al diecast  
Cu winding wire 
Cu wire  
Cu tube/sheet  
CuZn38 cast  
ZnAl4 cast  
MgZn5 cast  

 
5-Coating 
Pre-coating coil 
powder coating  
Cu/Ni/Cr plating  
Au/Pt/Pd 
 
6-Electronics 
LCD per m2 scrn  
CRT per m2 scrn  
big caps & coils 
slots / ext. Ports  
IC's avg., 5% Si, Au 
IC's avg., 1% Si 
SMD/ LED's avg. 
PWB 1/2 lay 3.75kg/m2 
PWB 6 lay 4.5 kg/m2 
PWB 6 lay 2 kg/m2 
Solder SnAg4Cu0.5 
controller board 
 
"Auxiliaries" 
Office paper (from recycled paper)  
Office paper (from primary cellulose) 
Toner 
Detergent dishw. 
Rinsing agent dish 
Regen. Salt dishw 
Vacuum cl. Bags  
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Note that the available materials already include a manufacturing process, and therefore, it is not possi-
ble to select additional manufacturing processes. In addition, it should also be mentioned, that it is possi-
ble to enter values for other materials. However, this is connected with a high degree of uncertainty, and 
it may be very time consuming if the materials are not available in the tool. 
 
In relation to transport/distribution, the possibilities are very limited in EcoReport Tool, since it is only 
possible to enter information on the volume of the package. It is stated in the MEErP methodology that 
the transportation/distribution covers all activities from the original equipment manufacturers to the final 
customer. This means that all activities after the customer e.g. collecting products for its desired EOL 
(End-of-life) processing not are included. 
 
In the use phase, it is possible to enter an annual electricity consumption and a lifetime, and thus the en-
vironmental impact is calculated over the entire lifetime/use phase of the product. In addition to electric-
ity, it is also possible to enter a gas consumption or similar, but most products have previously been re-
lated to electricity consumption. Therefore, it is also easier to enter the values for electricity consuming 
products. By applying an electricity consumption in the use phase, a CC factor (conversion coefficient) is 
included in the calculation. The CC factor was previously referred to as the PEF factor (Primary Energy 
Factor). This CC factor takes into account a marginal consideration where electricity entails the con-
sumption of the primary resource. In the current version of EcoReport Tool, the CC factor is set to 2.5, 
which means that every time you use 1 kWh of electricity, you use 2.5 kWh of the primary energy source. 
In EcoReport tool there is thus the following standard assumption concerning electricity: 

• 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. 
This CC factor has been debated in the past, and several member states disagree on which factor to use 
across Europe. The discussion is mainly related to how energy is produced across Europe and the emis-
sion of CO2/kWh electricity. Below is a figure presenting different emission factors for different countries: 
 

 
Figure 6.1: CO2 emission intensity for different European countries30 
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6.2 DATASETS IN PEF 
 
In PEF, datasets are developed as part of the Environmental Footprint initiative and these datasets are 
available for use within the transition stage. The datasets are called EF datasets, because they form the 
basis for PEF as well as for OEF (Organisation Environmental Footprint). The datasets are owned by the 
data providers, see table 6.2.  
 
Table 6.2 The EF tendered datasets available via the registered nodes of the data developers31: 

Category Owner of dataset Link to dataset 
EF representative products European commission http://eplca.jrc.ec.europa.eu/EF-node/ 
Energy and transport Thinkstep http://lcdn.thinkstep.com/Node/ 
Packaging Thinkstep http://lcdn.thinkstep.com/Node/ 
Agrofood Quantis https://lcdn.quantis-software.com/PEF/ 
Metals Thinkstep http://lcdn.thinkstep.com/Node/ 
Chemicals for Paint CEPE ecoinvent http://lcdn-cepe.org 
Others Quantis https://lcdn.quantis-software.com/PEF/ 
Chemicals Ecoinvent http://ecoinvent.lca-data.com/ 
End of life Thinkstep http://lcdn.thinkstep.com/Node/ 
Feed Fefac http://lcdn.blonkconsultants.nl/Node/ 
Incineration Thinkstep http://lcdn.thinkstep.com/Node/ 
Plastics Thinkstep http://lcdn.thinkstep.com/Node/ 
Textiles Cycleco https://node.cycleco.eu/node/ 
Electronics Thinkstep http://lcdn.thinkstep.com/Node/ 
Cooling and freezing transport Thinkstep http://lcdn.thinkstep.com/Node/ 
Glass recycling RDC http://soda.rdc.yp5.be/login.xhtml?stock=FEVE_EF_comp 

 
 
Datasets in the “EF 3.0 Package” is available for participants in the development of PEFCRs under the 
transition phase. Datasets in the “EF Reference Package 2.0” should be used for all EF studies using 
PEFCRs/OEFSRs developed in the pilot phase. 
 
For all other purposes, the use rights for the datasets have to be purchased32, and it is currently not al-
lowed to use the EF datasets for e.g. teaching the PEF method at universities, or for companies, who 
wish to perform an internal PEF for a product not covered by the current PEFCRs33. It means that cur-
rently, it will not be possible to implement the EF datasets into EcoReport Tool.  
 
Accordingly, the future potential use of EF Datasets for inclusion in EcoReport tool might not be straight-
forward. It requires that the European Commission buy the rights for the datasets from the data owners. 
This will be expensive, and it has currently not been possible within the Environmental Footprint budget, 
and at present, there have not been taken any decisions regarding buying the user rights for the datasets 
(at the time for writing this initial analysis, November 2019)34. It has not been possible to clarify the po-
tentials for using EF Datasets for a further development of EcoReport tool within this initial analysis, as it 
will be a decision, which has to be taken at the European Commission level. 
 
Some of the EF Datasets, that could possibly be useful for EcoReport tool, is listed on an overall level in 
table 6.2. It is not possible to list all available data under each dataset in this report, as there are too 
many data in each dataset. Anyhow, as the datasets will not be available for EcoReport tool in the near 
future, it is not important for the conclusions of this analysis. 
 
In the context of data, it could be mentioned, that the current recommendations for calculating electricity 
use in PEF gives preference to supplier-specific data35 and 36. The method for gathering data for and cal-
culating electricity use (and the environmental impacts from this) is significantly more complicated and 
time demanding in the PEF method, than in EcoReport Tool. If there is a PEFCR for the product cate-
gory, this will normally specify the default dataset to be used or give guidelines regarding how to include 
electricity consumption. Accordingly, it will mainly be a challenge for product groups where there is no 
PEFCR already.  
 

http://eplca.jrc.ec.europa.eu/EF-node/
http://lcdn.thinkstep.com/Node/
http://lcdn.thinkstep.com/Node/
https://lcdn.quantis-software.com/PEF/
http://lcdn.thinkstep.com/Node/
http://lcdn-cepe.org/
https://lcdn.quantis-software.com/PEF/
http://ecoinvent.lca-data.com/
http://lcdn.thinkstep.com/Node/
http://lcdn.blonkconsultants.nl/Node/
http://lcdn.thinkstep.com/Node/
http://lcdn.thinkstep.com/Node/
https://node.cycleco.eu/node/
http://lcdn.thinkstep.com/Node/
http://lcdn.thinkstep.com/Node/
http://soda.rdc.yp5.be/login.xhtml?stock=FEVE_EF_comp
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6.3 DISCUSSION 
 
It is considered, that there are several areas of the current version of the EcoReport tool, for which data 
can be improved or updated. It should be examined, whether it is feasible to improve these areas.  
 
Based on experience, it would be useful if EcoReport tool would receive the following updates: 
• It should be investigated whether the data for the available materials is up-to-date or whether they 

need to be updated, and how they can be updated, if data are not available from the EF datasets. 
• Data for more recycled materials should be made available, so the the improvement by using recy-

cled materials can be included (instead of just a default value, see chapter 7) 
• It should be possible to choose specific manufacturing processes 
• In terms of transport, looking at the volume of the package is insufficient. In circular economics, it 

will probably be necessary to drive more, to get products repaired or upgraded. Therefore, an oppor-
tunity to choose the transport method as well as distance will improve the accuracy of the calcula-
tions. 

• The CC (conversion coefficient) factor should be easier to adjust if the commission decides to revise 
the value at some point (and for sensitivity analysis), or, 

• It could be considered if it should be recommended to base the energy consumption calculations in 
EcoReport Tool on the same method and data as in PEF in order to obtain the same results, includ-
ing the environmental impacts caused by the energy consumption. However, in PEF, the method for 
calculating the electricity use is based on supplier-specific data (if possible), and would require more 
time used for data collection. If there is a PEFCR for the product category, this will normally specify 
the default dataset to be used or give guidelines regarding how to include electricity consumption. 
Accordingly, it will mainly be a challenge for product groups where there is no PEFCR already. 

• In addition, the future work plan should be carefully examined, and it should be assessed whether 
the materials to choose from in EcoReport tool are adequate or whether some new materials are 
necessary. 

 
As mentioned above, 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, use of PEF data in EcoReport tool will also save time for 
the update and use of EcoReport tool.  
 
However, it is currently not possible to use EF Datasets for a further development of EcoReport tool, as 
the data is owned by the data developers, and as it is specified, that the use rights for the datasets have 
to be purchased. Use of PEF datasets for EcoReport Tool might not be possible within the nearest fu-
ture, as described in section 6.2. It should be emphasized, that if EcoReport Tool cannot be based on the 
same datasets as PEF, it will lead to differences in the results for identical products. 
 
 
 

 
 
30 European Environment Agency (2018) - CO2 emission intensity from Electricity Generation: https://www.eea.eu-
ropa.eu/data-and-maps/daviz/co2-emission-intensity-5#tab-based-on-linked-open-data_filters=%7B%22rowFil-
ters%22%3A%7B%7D%3B%22columnFilters%22%3A%7B%22pre_config_ugeo%22%3A%5B%22Den-
mark%22%3B%22European%20Union%20(current%20composition)%22%3B%22Poland%22%3B%22Swe-
den%22%5D%7D%7D  
 
31 European Commission (2019g):  European Platform on Life Cycle Assessment. Nodes: approved or waiting for 
approval. https://eplca.jrc.ec.europa.eu/LCDN/contactListEF.xhtml 
 
32 Slide 31 in Webinar “What is an EF Compliant Dataset”, European Commission Webpage on the Environmental 
Footprint Transition Stage. Environmental Footprint trainings. https://ec.europa.eu/environment/eussd/smgp/ef_train-
ings.htm 
 

https://www.eea.europa.eu/data-and-maps/daviz/co2-emission-intensity-5#tab-based-on-linked-open-data_filters=%7B%22rowFilters%22%3A%7B%7D%3B%22columnFilters%22%3A%7B%22pre_config_ugeo%22%3A%5B%22Denmark%22%3B%22European%20Union%20(current%20composition)%22%3B%22Poland%22%3B%22Sweden%22%5D%7D%7D
https://www.eea.europa.eu/data-and-maps/daviz/co2-emission-intensity-5#tab-based-on-linked-open-data_filters=%7B%22rowFilters%22%3A%7B%7D%3B%22columnFilters%22%3A%7B%22pre_config_ugeo%22%3A%5B%22Denmark%22%3B%22European%20Union%20(current%20composition)%22%3B%22Poland%22%3B%22Sweden%22%5D%7D%7D
https://www.eea.europa.eu/data-and-maps/daviz/co2-emission-intensity-5#tab-based-on-linked-open-data_filters=%7B%22rowFilters%22%3A%7B%7D%3B%22columnFilters%22%3A%7B%22pre_config_ugeo%22%3A%5B%22Denmark%22%3B%22European%20Union%20(current%20composition)%22%3B%22Poland%22%3B%22Sweden%22%5D%7D%7D
https://www.eea.europa.eu/data-and-maps/daviz/co2-emission-intensity-5#tab-based-on-linked-open-data_filters=%7B%22rowFilters%22%3A%7B%7D%3B%22columnFilters%22%3A%7B%22pre_config_ugeo%22%3A%5B%22Denmark%22%3B%22European%20Union%20(current%20composition)%22%3B%22Poland%22%3B%22Sweden%22%5D%7D%7D
https://www.eea.europa.eu/data-and-maps/daviz/co2-emission-intensity-5#tab-based-on-linked-open-data_filters=%7B%22rowFilters%22%3A%7B%7D%3B%22columnFilters%22%3A%7B%22pre_config_ugeo%22%3A%5B%22Denmark%22%3B%22European%20Union%20(current%20composition)%22%3B%22Poland%22%3B%22Sweden%22%5D%7D%7D
https://eplca.jrc.ec.europa.eu/LCDN/contactListEF.xhtml
https://ec.europa.eu/environment/eussd/smgp/ef_trainings.htm
https://ec.europa.eu/environment/eussd/smgp/ef_trainings.htm
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33 Imola Bedo, Policy Officer, EU Commission, DG Env. Personal Communication, November 19, 2019 at PEF Con-
ference: Moving Towards Sustainability, Copenhagen. 
 
34 Imola Bedo, Policy Officer, EU Commission, DG Env. Personal Communication, November 19, 2019 at PEF Con-
ference: Moving Towards Sustainability, Copenhagen. 
 
35 Page 49-53 in Zampori, L. and Pant, R. (2019): Suggestions for updating the Product Environmental Footprint (PEF) 
method. 
 
36 Page 31 in European Commission (2013): Commission Recommendation of 9 April 2013 on the use of com-mon 
methods to measure and communicate the life cycle environmental performance of products and organisations 
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7 RECYCLING, REUSE AND USE OF RECYCLED MATERIALS 
 
 
The method for how to credit for recycling and the use of recycled (secondary) materials in a prod-
uct used in EcoReport tool differs from the methods used in PEF. 
 
 
7.1 CREDIT FOR RECYCLING IN ECOREPORT TOOL 
 
In EcoReport Tool, the methods for crediting recycling are described in BIO Intelligence Service 
(2013b)37. The details of the method will not be repeated in this analysis. However, it should be men-
tioned that: 

• Recycling means that credit is given for the manufacturing of virgin material (for all material 
groups except metals): 

o Reuse: 75% credit of material manufacturing 
o Material recycling: 40% credit of material manufacturing 
o Energy recovery: 30% credit of the material manufacturing 

 
• A recyclability benefit rate (RBR) is calculated for plastics. The recyclability benefit rate should 

reflect the potential credit through recycling of plastics (meaning that the user of EcoReport Tool 
can decide which plastic parts that are recyclable. 
 

• A “Downcycling index k” is included for plastics 
 

• For metals, recycling is not credited on product level, because it is assumed that the input mate-
rial contains a mix of primary and secondary metals. 

 
The recyclability benefit is calculated individually for each material and impact category: 

 
mrec: Recyclable mass per material 
RCR: Recycling rate for the recyclable materials 
D: Impact of end-of-life treatment (impact of disposal and benefit of general recycling) 
k: Downcycling index 
V: Impact of material production of the primary (“virgin”) material 
R: Impact of the recycling process 
 
The recycling process has an impact on all the calculated impacts categories. This implies a credit of e.g. 
primary energy and CO2 when plastic or metals are recycled. The amount of recycled materials is also 
calculated, but these values are rarely used in Ecodesign studies, as the actual recycling of resources 
are not quantified. The amount of recycled materials is then only a function of the recycling rates. 
 
When the products are obsolete and discarded, there are some standard assumptions in the EcoReport 
Tool that can be changed. Below is a table with the standard assumptions. 
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Table 7.1 Standard assumptions in EcoReport tool for EoL (End-of-Life) for products, split on material level 

 Plastics 
 

1-BlkPlastics 
and 

2-TecPlastics 

Metals 
 

3-Ferro 
And 

4-Non-ferro 

5-Coat-
ing 

6-Elec-
tronics 

"Auxiliaries" 

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

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

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

EoL mass fraction to non-recov. incineration, in % 22% 0% 0% 30% 10% 

EoL mass fraction to landfill/missing/fugitive, in % 33% 5% 5% 19% 45% 

TOTAL 100% 100% 100% 100% 100% 
 
 
 
7.2 PEF – CREDIT FOR RECYCLING AND REUSE (EXTENDED LIFETIME) 
 
The PEF method contains a detailed formula for taking recycling into consideration. The PEF formula 
“Circular Footprint Formula (CFF)” is a combination of material, energy and disposal, and is shown in 
figure 4.1: 
 
Figure 7.1 The Circular Footprint Formula (CFF) 

 
 
Parameters of the Circular Footprint Formula (CFF) 

A: allocation factor of burdens and credits between supplier and user of recycled materials 
B: allocation factor of energy recovery processes. It applies both to burdens and credits 
Qsin: quality of the ingoing secondary material, i.e. the quality of the recycled material at the point of 

substitution 
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 
R1: it is the proportion of material in the input to the production that has been recycled from a pre-

vious system 
R2: it is the proportion of the material in the product that will be recycled (or reused) in a subse-

quent system. R2 shall therefore take into account the inefficiencies in the collection and recy-
cling (or reuse) processes. R2 shall be measured at the output of the recycling plant 

R3: it is the proportion of the material in the product that is used for energy recovery at EoL 
Erecycled (Erec): specific emissions and resources consumed (per functional unit) arising from the recycling 

process of the recycled (reused) material, including collection, sorting and transportation pro-
cess 

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

EER: specific emissions and resources consumed (per functional unit) arising from the energy re-
covery 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 

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 

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 

 
 
 
Recycling also includes reuse: After the first user discards the product, it might be reused, either directly 
by another user, or after refurbishment/repair. In PEF, this situation is regarded as “Extended product 
lifetime”, described by Zampori and Pant (2019), who specifies how to model “Extended product lifetime” 

38 for two situations: 
Where the reuse or refurbishment of a product results in  

1. a product with the original product specifications (i.e. the reused product is providing the same 
function as the original product) 

2. a product with different product specifications (providing another function) 
 
The details are described in Zampori and Pant (2019)39, and details and explanations will not be re-
peated here. 
 
 
7.3 DISCUSSION 
 
It could be interesting to compare the two methods by calculating examples, using the EcoReport tool 
method compared to the PEF method, for example for a situation where a product is made of 100% pri-
mary aluminium, or a product made of 100% secondary aluminium. Furthermore, it would also be inter-
esting to compare the calculations for recycling and use of recycled materials to what actually would hap-
pen in real life in order to see if the methods leads to realistic results, and to analyse the benefit of recy-
cling.  
 
Moreover, it would be very relevant to test if the formulas in EcoReport Tool and PEF supports the inten-
tions of the framework of the EU Circular Economy Action Plan and the EU Product Policy Framework 
contributing to the Circular Economy40. 
 
It has not been possible to carry out these examples within the frames of this initial analysis of the 
EcoReport tool. 
 
Nevertheless, it is clear, that the PEF method regarding recycling and reuse is more detailed, more com-
prehensive – and more complicated and time demanding.  
 
It would clearly be recommendable to have tools that gives the same results regarding credit for recy-
cling, as both tools are EU tools with the same overall intentions (i.e. to increase recycling under the pre-
conditions that this benefits environmental impacts). However, the PEF method might be too complicated 
and time demanding for a simple tool as EcoReport. Including the PEF method in EcoReport tool would 
require that most of the factors and calculations are “predefined” in a database for each material. Still, it 
would complicate the addition of new materials or alternative recycling scenarios in EcoReport tool. 
 
 

 
 
37 Page 10-19 i BIO Intelligence Service (2013b): Material-efficiency Ecodesign Report and Module to the Methodology 
for the Ecodesign of Energy-related Products (MEErP). Part 2 – Enhan-cing MEErP for EcoDesign – Guidance 
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38 Section 4.4.9 Extended product lifetime” page 75-78 in Zampori et al. (2019) 
 
39 Section “4.4.8 End of life modelling”, page 65-75 in Zampori et al. (2019) and section “4.4.9 Extended product 
lifetime” page 75-78 in Zampori et al. (2019) 
 
40 European Commission (2019d): Sustainable Products in a Circular Economy - Towards an EU Product Policy. 
Frame-work contributing to the Circular Economy. 
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8 IMPACT CATEGORIES 
 
The impact categories, methods and classification factors included in the current version of EcoReport 
Tool and the newest methods from PEF are not identical. PEF includes a range of Impact Categories 
that are not included in the current version of Eco-Report tool. PEF is based on the newest available 
methods from 2018-2019, while methods and factors in EcoReport tool are significantly older.  
 
 
8.1 IMPACT CATEGORIES IN ECOREPORT TOOL 
 
For EcoReport tool, the comparison of impact categories is based on the MEErP methodology reports 
from 201141 combined with the update: Material efficiency study for MEErP (published in December 
2013)42. 
 
It should be mentioned, that when EcoReport Tool was updated in 2014, a literature review of current 
available methodologies relevant for material efficiency was performed as part of the process for the up-
date43. PEF was included in this literature review, and it was concluded that the impact categories and 
PEF was different 44: “The environmental impact categories proposed in the PEF guidelines are shown in 
Table 14 and are compared with those included in the EcoReport tool. It can be noticed that while four 
impact categories are common (even if aquatic eutrophication is split between fresh water and marine in 
the PEF methodology), only climate change is expressed in the same unit in both.” Apparently, it was not 
decided to ensure correspondence between the methods used in EcoReport Tool and PEF in 2014. 
 
The impact categories, that are included in EcoReport Tool, is listed in table 8.1 below. 
 
 
 
8.2 IMPACT CATEGORIES IN PEF 
 
For PEF, the first versions of impact categories were developed as part of the pilot phase (2013-2018). 
The first version was included in the European Commission (2013): Commission Recommendation of 9 
April 201345, and an update was published in the PEFCR Guidance document 201846. In 2019, the meth-
ods in the PEFCR Guidance document 2018 was replaced by the recommendations for the PEF transi-
tion phase, as described in Zampori and Pant (2019), Saouter et al (2018) and Sala et al. (2019)47. 
 
During the transition phase, the impact categories, methods and factors will continue to be improved, as 
one of the main aims of the transition phase is methodological developments48. This means, that the cur-
rent version of the PEF impact assessment methodology should not be seen as the “final version”, but as 
a step on the road. This is a benefit, as it keeps the method updated. However, it might be a challenge 
for a simplified tool like EcoReport tool when the method is often changed (a challenge to communicate 
why the results have changed, and the “validity period” for the results). 
 
The comparison in this initial analysis is based on currently newest documents for the PEF impact as-
sessment methods, which are recommended for the PEF transition phase (status per 1st of November 
2019)49: 
 
 
8.3 COMPARISON OF IMPACT CATEGORIES IN ECOREPORT TOOL AND PEF 
 
A comparison of impact categories used in the EcoReport Tool and PEF (newest version in Nov 2019) is 
shown in table 8.1 below.  
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Table 8.1 Comparison of Impact Categories used in the EcoReport Tool and PEF 
 PEF transition stage 50  

 
EcoReport Tool 51 

Impact category  Indicator  Unit  Characterization model  Indicator and unit 
Climate change, total52 
- fossil 
- biogenic 
- land use and land use change 

Radiative forcing as 
global warming potential 
(GWP100)  

kg CO2 equivalent  Baseline model,  
100 year time horizon 
Based on IPCC 2013 

Greenhouse gases 
Global Warming Potential (GWP100) 
in kg CO2 eq 

Ozone depletion  Ozone Depletion Poten-
tial (ODP)  

kg CFC-11 eq  Steady-state ODPs as in (WMO 2014 + 
integrations)  

Not included 

Human toxicity, cancer  Comparative Toxic Unit 
for humans (CTUh)  

CTUh  USEtox model 2.1 (Fankte et al, 2017)  Not included 

Human toxicity, non-cancer  Comparative Toxic Unit 
for humans (CTUh)  

CTUh  USEtox model 2.1 (Fankte et al, 2017)  Not included 

Particulate matter  Impact on human health  Disease incidence  PM method recomended by UNEP 
(UNEP 2016)  

Particulate Matter (PM, dust) 
g 

Ionising radiation, human 
health  

Human exposure effi-
ciency relative to U235  

kBq U235 eq  Human health effect model as devel-
oped by Dreicer et al. 1995 
(Frischknecht et al, 2000)  

Not included 

Photochemical ozone  
formation, human health  
 

Tropospheric ozone 
concentration increase  

kg NMVOC eq  LOTOS-EUROS model (Van Zelm et al, 
2008) as implemented in ReCiPe 2008 

Volatile Organic Compounds 
 g VOC 

Acidification  Accumulated Exceed-
ance (AE)  

mol H+ eq  Accumulated Exceedance (Seppälä et 
al. 2006, Posch et al, 2008)  

Acidification 
g SO2 eqv. 

Eutrophication, terrestrial  Accumulated Exceed-
ance (AE)  

mol N eq  Accumulated Exceedance (Seppälä et 
al. 2006, Posch et al, 2008)  

Not included 

Eutrophication, freshwater  Fraction of nutrients 
reaching freshwater end 
compartment (P)  

kg P eq  EUTREND model (Struijs et al, 2009) 
as implemented in ReCiPe  

g PO4 

Eutrophication, marine  Fraction of nutrients 
reaching marine end 
compartment (N)  

kg N eq  EUTREND model (Struijs et al, 2009) 
as implemented in ReCiPe  

Not included 

Ecotoxicity, freshwater  Comparative Toxic Unit 
for ecosystems (CTUe)  

CTUe  USEtox model 2.1 (Fankte et al, 2017)  Not included 

Land use  • Soil quality index53  
• Biotic production  
• Erosion resistance  
• Mechanical filtration  
• Groundwater replen-

ishment  

• Dimensionless (pt)  
• kg biotic produc-

tion  kg soil  
• m3 water  
• m3 groundwater  

Soil quality index based on LANCA 
(Beck et al. 2010 and Bos et al. 2016)  

Not included 

Water use  User deprivation poten-
tial (deprivation-
weighted water con-
sumption)  

m3 world eq  Available WAter REmaining (AWARE) 
as recommended by UNEP, 2016  

Water use, included as: 
• Water (process) in litres 
• Water (cooling) in litres 

Resource use54 , 55, minerals 
and metals  

Abiotic resource deple-
tion (ADP = “abiotic de-
pletion potentials” (ADP) 
(ultimate reserves) 

kg Sb eq  
(expressed in kg of 
antimony equivalent, 
the reference ele-
ment) 

CML 2002 (Guinée et al., 2002) and 
van Oers et al. 2002.  

Resource use is not included, but 
materials are listed 
Materials are listed in groups as: 
• g  Bulk plastics,  
• g Ferro,  
• g electronics,  
• g Misc.  
• ect. 

Resource use, fossils  Abiotic resource deple-
tion – fossil fuels (ADP-
fossil)56 

MJ  CML 2002 (Guinée et al., 2002) and 
van Oers et al. 2002  

Resources 
Total Energy (GER1) (in primary en-
ergy, MJ) 
of which, electricity (in primary en-
ergy, MJ) 

Waste  Not an impact category in PEF 
Waste is included in PEF, not as indicator, but as the environmental impacts from the waste 
management processes 

Waste 
g Waste, non-haz./ landfill” 
g Waste, hazardous/ incinerated 

Emissions to air 
• Persistent Organic Pollutants 

(POP)  
• Heavy Metals  
• Polycyclic aromatic hydrocar-

bons (PAHs)  

 
Included under human toxicity in PEF – together with thousands of other chemicals 

 
• Persistent Organic Pollutants 

(POP) - ng i-Teq 
• Heavy Metals - mg Ni eq. 
• PAHs - mg Ni eq. 

Emissions to water 
• Heavy Metals  

 
Included under toxicity in PEF – together with thousands of other chemicals 

 
• mg Hg/20 

 
 
1 The total Gross Energy Requirement 
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8.4 DISCUSSION 
 
It could be obvious to recommend that all impact categories, methods and classification methods in 
EcoReport tool should be updated by use of the PEF method in order to ensure correspondence be-
tween the two EU methods. It would be logical, that the two EU schemes should be based on the same 
methodological framework. Furthermore, it could lead to non-corresponding results regarding the identifi-
cation of “most significant process stages” or “most significant processes”, if the identification of these 
where based on different impact categories. In order to obtain the same results in the two schemes, all 
impact categories from PEF would have to be implemented in EcoReport tool. Moreover, all impact cate-
gories should be included if implementing the PEF normalisation and weighting methods in EcoReport 
tool.  
 
However, implementing all impact categories would make the results from EcoReport more complicated 
for some users. Especially in situations, where data for additional materials or processes are needed and 
these are not readably available from PEF (either because of user rights or price, or because the needed 
data does not exist in PEF, see chapter 6 above). In this situation, it would will be very time demanding 
to gather data that includes all the flows needed for all the PEF Impact Categories. It should be investi-
gated how this challenge could be handled. 
 
Use the updated methods and characterisation factors from the newest version of PEF 
The current version of EcoReport tool includes a number of impact categories (see table 8.1 above). 
However, these are not always presented at the stakeholder meetings, or included in the main report, but 
only in appendixes, where they are not used for the specifications of the Ecodesign requirements. In 
practise, it is up to the consultant to select which impact categories to include, and to which degree the 
impact categories should be included (as MEErP works today). It is recommended to change this prac-
tise in a future version of EcoReport Tool (/MEErP). The decision on which impact categories to include, 
could be based on “most significant processes” and “most significant impact categories”, as in PEF. All 
results and impact categories could be in an appendix, only the most significant results presented in the 
report (parallel to current procedure for PEFCRs).   
 
Today, the main focus of the Ecodesign directive is on reducing the overall energy consumption. This 
makes sense, as the general conclusion from a range of life cycle assessments from electric and elec-
tronic products (energy consuming products) is that the main environmental impacts is related to the en-
ergy consumption. For example, it will very often be the case, that the impact categories climate change, 
acidification, Particulate matter, Photochemical ozone formation, Acidification, Eutrophication and con-
sumption of fossil resources is closely related to the energy consumption, and hence will be reduced if 
the energy consumption throughout the products life cycle is reduced. However, as mentioned in chapter 
2, many of the products covered by the Ecodesign Directive today have achieved a high energy effi-
ciency, very close to the maximum possible energy efficiency with the available technology. A change in 
technologies in order to obtain further energy reductions could lead to “burden shifts” (i.e. increase in 
other environmental impacts). Accordingly, it is increasingly important to include all impact categories 
and to assess the resource consumption / material efficiency aspects of energy-related products. For ex-
ample, there is now focus on that some of the emerging new technologies, which reduces the energy 
consumption (and thereby the carbon footprint and contribution to climate change), draws on resources 
that are considered scarce/ limited or they have a high supply risk (as discussed in relation to the Critical 
Raw Materials)57. Read more in chapter 2. 
 
The impact categories in EcoReport tool should use the updated methods and characterisation factors 
from the newest version of PEF. 
 
In addition to this, it is important to point out some issues with the current version of EcoReport tool re-
garding resource use and waste management. 
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Resource use is not included in the current version of EcoReport tool, as shown in table 8.1. In EcoRe-
port tool, materials are listed as: “g Bulk plastics”, “g Ferro”, “g electronics”, “g Misc”. ect., but these are 
not calculated back to “consumption of oil reserves” or “consumption of iron ore”. Resource use are not 
calculated or assessed. Resource use is included in PEF, and is currently included in two categories:  

• Resource use, minerals and metals 
• Resource use, fossils 

Biotic resources are not covered by the current recommendation for impact assessment methods in PEF. 
Sala et al. (2019)58 states, that the current method for assessing resource use needs improvements in 
the future. For example, the current method does not include biotic resources (Sala et al (2019) states59: 
“However, this is still far from a proper impact assessment of the environmental impact of the use of bio-
tic resources, to be added and/or compared with the assessment of abiotic resources and energy carri-
ers.” 
This means, that the impact assessment method for resource use might be further developed during the 
transition phase of PEF the upcoming years.  
 
Waste is included in EcoReport tool, as the amount of waste is listed in two categories: “grams of Waste, 
non-haz./ landfill” and “grams of Waste, hazardous/ incinerated”, see table 8.1. However, the environ-
mental impacts of the waste management processes are not included directly in EcoReport tool, how 
EOL (End-of-Life) processing is credited is presented in section 7.1. In PEF, the environmental impacts 
of waste management and recycling is included within the system boundaries, which means that the en-
ergy consumption and emissions from waste management processes are accounted for, and the contri-
butions to all the environmental impact categories for these. This is in correspondence with current LCA 
practise.  
 
Considerations: 

• The possibilities for including relevant waste management processes in EcoReport tool rather 
than just “kg waste”, should be investigated. Maybe in a simplified version, compared to PEF, if 
the method from PEF is too complicated or time demanding.  

• Data for waste management processes should be in a database, which is available for all prod-
uct categories included under the Ecodesign directive. Investigate if the data for the waste pro-
cesses should be based on the PEF database, if possible (see considerations regarding PEF 
data in section 8.2 above).  

 
 
 
 
 
 
 

 
 
 
41 MEErP methodology reports from 2011: 

• Kemna (2011a): Methodology for Ecodesign of Energy-related Products. MEErP 2011. Methodology Re-
port. Part 1: Methods. Final Report 

• Kemna (2011b): Methodology for Ecodesign of Energy-related Products. MEErP 2011. Method-ology Re-
port. Part 2: Environmental policies & data 

• Kemna (2011c): Methodology for Ecodesign of Energy‐related Products. MEErP 2011. Project Report 
 
42 Material efficiency study for MEErP (published in December 2013): 

• EcoReport Tool – Version 3.06 VHK for European Commission 2011, modified by IZM for European Com-
mission 2014 

• BIO Intelligence Service (2013a): Material-efficiency Ecodesign Report and Module to the Methodology for 
the Ecodesign of Energy-related Products (MEErP), Part 1: Material Efficiency for Ecodesign – Draft Final 
Report.  

• 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. 
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43 BIO Intelligence Service (2013a): Material-efficiency Ecodesign Report and Module to the Methodology for the 
Ecodesign of Energy-related Products (MEErP), Part 1: Material Efficiency for Ecodesign – Draft Final Report. 
 
44  Page 71-73 and 141-143 in BIO Intelligence Service (2013a) 
 
45 Page 22 in European Commission (2013): Commission Recommendation of 9 April 2013 
 
46 Annex A on page 159 in European Commission (2017): PEFCR Guidance document - Guidance for the development 
of Product Environmental Footprint Category Rules (PEFCRs), version 6.3 
 
47 PEF transition phase (status per 1st of November 2019): 

• Zampori et al (2019): Suggestions for updating the Product Environmental Footprint (PEF) method 
• Fazio et al (2018): Supporting information to the characterisation factors of recommended EF Life Cycle 

Impact Assessment methods, version 2, from ILCD to EF 3.0  
• Saouter et al (2018): Environmental Footprint: Update of Life Cycle Impact Assessment Methods – Eco-

toxicity freshwater, human toxicity cancer, and non-cancer 
• Sala et al (2019): Suggestions for the update of the Environmental Footprint Life Cycle Impact Assessment. 

 
48 According to the EU webpage “The Environmental Footprint transition phase” the main aims of the transition phase 
are to provide a framework for (1) monitoring the implementation of existing Product Environmental Footprint Category 
Rules (PEFCRs) and Organisation Environmental Footprint Sector Rules (OEFSRs); (2) developing new PEFCRs/ 
OEFSRs; and (3) new methodological developments. https://ec.europa.eu/environment/eussd/smgp/ef_transition.htm  
 
49 PEF transition phase (status per 1st of November 2019): 

• Zampori et al (2019): Suggestions for updating the Product Environmental Footprint (PEF) method 
• Fazio et al (2018): Supporting information to the characterisation factors of recommended EF Life Cycle 

Impact Assessment methods, version 2, from ILCD to EF 3.0  
• Saouter et al (2018): Environmental Footprint: Update of Life Cycle Impact Assessment Methods – Eco-

toxicity freshwater, human toxicity cancer, and non-cancer 
• Sala et al (2019): Suggestions for the update of the Environmental Footprint Life Cycle Impact Assessment. 

 
50 page 35-37 in Zampori and Pant (2019) and Sala et al. (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 
 
51 Page 47-48 in BIO Intelligence (2013) 
 
52 The indicator “Climate Change, total” is constituted by three sub-indicators: Climate Change, fossil; Climate 
Change, biogenic; Climate Change, land use and land use change. The sub-indicators are further described in 
Zampori and Pant (2019) section 4.4.10. The sub-categories ‘Climate change –fossil’, ‘Climate change – biogenic’ 
and ‘Climate change - land use and land use change’, shall be reported separately if they show a contribution of 
more than 5% each to the total score of climate change. 
 
53 This index is the result of the aggregation, performed by JRC, of the 4 indicators provided by LANCA model as 
indicators for land use. 
 
54 The results of this impact category shall be interpreted with caution, because the results of ADP after normalization 
may be overestimated. The European Commission intends to develop a new method moving from depletion to dissi-
pation model to better quantify the potential for conservation of resources 
 
55 Uranium is included under this category, not under fossils 
 
56 For the current recommendation, Uranium is included in the list of energy carriers, and it is measured in MJ. 
 
57 EU – Critical Raw Materials - https://ec.europa.eu/growth/sectors/raw-materials/specific-interest/critical_en 
58 Chapter 3 in Sala et al. (2019): Suggestions for the update of the Environmental Footprint Life Cycle Impact Assess-
ment. Impacts due to resource use, water use, land use, and particulate matter 
 
59 Section 3.15 in Sala et al. (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 

https://ec.europa.eu/environment/eussd/smgp/ef_transition.htm
https://ec.europa.eu/growth/sectors/raw-materials/specific-interest/critical_en
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9 NORMALISATION AND WEIGTHING 
 
EcoReport tool includes calculation of normalised values for the impact categories. Weighting is not in-
cluded in EcoReport Tool. Normalisation and weighting are part of the PEF method. 
 
 
9.1 NORMALISATION IN ECOREPORT TOOL 
 
In EcoReport tool, normalised results are calculated, but the results are rarely used in the Ecodesign 
studies as the normalisation often only express very small numbers e.g. the entire stock of air condition-
ers are responsible for 0,5% of the emission of CO2 or 0,3% of the acidification in Europe. This may be 
interesting information but is has low value for the stakeholders and for the consultants using the tool as 
the share calculated not are reflecting the size of the problems.  
 
 
9.2 NORMALISATION IN PEF 
 
Normalisation is where the impact assessment results are related to a reference unit. In PEF, the re-
sults are expressed per capita based on a global value60 (alternatively, the normalisation factors could be 
based on the average contribution per capita in EU). Normalisation is defined as61: 

Normalisation – After the characterisation step, normalisation is the step in which 
the life cycle impact assessment results are multiplied by normalisation factors that 
represent the overall inventory of a reference unit (e.g. a whole country or an aver-
age citizen). Normalised life cycle impact assessment results express the relative 
shares of the impacts of the analysed system in terms of the total contributions to 
each impact category per reference unit. When displaying the normalised life cycle 
impact assessment results of the different impact topics next to each other, it be-
comes evident which impact categories are affected most and least by the analysed 
system. Normalised life cycle impact assessment results reflect only the contribution 
of the analysed system to the total impact potential, not the severity/relevance of the 
respective total impact. Normalised results are dimensionless, but not additive. 

 
Normalised values can answer the question: Is the contribution from this product big or small compared 
to all the contributions from my consumption per year (or, rather “compared to an average person in the 
world”). It is important to keep in mind that normalised values do not express if the impact is serious or 
critical. Accordingly, normalisation is used to calculate and compare the magnitude of their contributions 
to the impact categories relative to a reference. Example: The average emissions of greenhouse gases 
corresponds to approximately 7.8 tons CO2-equivalents per world citizens per year62. If I then calculate, 
that my travel by airplane on holiday contributes to 1 tons CO2-equivalents, the normalised value for that 
flight would be 13% (=1/7.8), meaning that it corresponded to 13% of the average contribution from a 
world citizen. It gives a relative magnitude. However, the 13% does not give any information regarding 
how serious the emission of 1 tons of CO2-equivalents are. 
 
In PEF studies, it is not permitted to aggregate normalised results. It is a requirement, that characterised 
results are reported alongside the normalised results.  
 
 
9.3 WEIGHTING IN PEF 
 
Weighting is used for expressing the relative importance of the environmental impact categories. PEF 
includes weighting factors for each impact category, which gives a quantitative expression of how severe 
it is relative to the other impact categories. The normalised results are multiplied by weighting factors (in 
%) which reflect the perceived relative importance of the life cycle impact categories considered. 
Weighting supports comparison across the impact categories. Furthermore, weighting allows aggregation 
of all the weighted impact scores into one overall environmental impact score. If, for example, climate 
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change has a higher weighting score than acidification, it means that climate change is considered “more 
serious” or critical, than acidification. Weighting is defined as63: 

Weighting – Weighting is a step that supports the interpretation and communication 
of the results of the analysis. PEF results are multiplied by a set of weighting factors, 
which reflect the perceived relative importance of the impact categories considered. 
Weighted EF results may be directly compared across impact categories, and also 
summed across impact categories to obtain a single overall score. 

 
 
It is important to note, that weighting is not based on science, but on how “serious” or “important” the var-
ious impact categories are perceived. Accordingly, weighted results should be used with care. 
 
According to the ISO standards, it is not permitted to use weighting when performing a study, that con-
tains a comparison, and if the study will be published. “Weighting shall not be used in LCA studies in-
tended to be used in comparative assertions intended to be disclosed to the public” (clause 4.4.5 in ISO 
14044). The reason is, that the author of the study could decide the weighting method / method factor 
and could always manipulate the results to show that A is better than B and because the weighting fac-
tors are based on value-choices and are not scientifically based. 
 
Normalisation and weighting are a mandatory step in PEF studies. In the PEF scheme, weighting is re-
quired during the process for developing Product Environmental Footprint Category Rules (PEFCRs), 
when identifying the most relevant impact categories64. Results of a PEF study shall be reported as char-
acterised, normalised, weighted results for each impact category and as a single score (based on the 
weighting factors). 
 
Note: The normalisation and weighting values are being revised at the time of writing this “Initial analysis 
of EcoReport Tool” (November 2019), and at the PEF webpage, it is recommended not to use the nor-
malisation data from the pilot phase65. New normalisation factors are on the way and will be available 
soon. 
 
 
9.4 DISCUSSION 
 
It is recommended to keep the normalisation as part of EcoReport Tool, but to update the normalisation 
factors with the recommended factors from PEF.  
 
In addition to this, it is recommended to add the PEF weighting to EcoReport tool. If weighting and pre-
defined weighting factors are not included, the consequence is that weighting will be carried out “indi-
rectly” or “sub consciously”. If, for example, climate change is included as the only impact category, it 
corresponds to giving climate change a weighting factor =1 and all other impact categories = 0. 
If leaving out a number of impact categories (as it is practice today), it corresponds to giving all the omit-
ted impact categories a weighting factor = 0, without documenting their relative significance to the in-
cluded impact categories. 
 
The weighting should be decided by the EU Commission, instead of by the individual consultants on the 
Ecodesign Preparatory studies. 
 
Furthermore, it is recommended to include a more detailed guide for EcoReport tool on how to present 
and interpret the normalised and weighted results. 
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60 According to Zampori et al. (2019), page 105, the normalisation factors are based on global values.  
 
61 Page 17 in Zampori et al. (2019) 
 
62 This is not the correct number, but the normalisation and weighting values from PEF is not available at the time, see 
next note. 
 
63 Page 22 in Zampori et al. (2019) 
 
64 Page 109-110 in Zampori et al. (2019) 
 
65 Status November 2019: At the webpage “European Platform on Life Cycle Assessment - Environmental Footprint 
reference packages” https://eplca.jrc.ec.europa.eu/LCDN/developerEF.xhtml, it is currently stated “The Normalisation 
Factors (NFs) in this package are currently unavailable. The Excel file with the NFs will be updated with new values in 
the coming weeks. If you have downloaded the package before 31.07.2019, we recommend not to use the set of NFs 
included.” And “Normalization and weighting factors available soon.” 
 

https://eplca.jrc.ec.europa.eu/LCDN/developerEF.xhtml
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