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Glossary
Abiotic Depletion Potential: mineral, fossil
The Abiotic Depletion Potential is an indicator that measures the reduction of abiotic resources
such as minerals, fossil fuels, etc. It is a usual indicator in Life Cycle Assessment (LCA), a midpoint
environmental impact category used in several Life Cycle Impact Assessment Methodologies.
Consumables needed
The consumables needed are a parameter (considered in Chapter 6) that measures the
consumption of materials during the use phase of a product. It can be measured in number of units
or in the weight of the consumables.
Consumption of materials
The consumption of materials is a parameter (considered in Chapter 6) that includes the weight of
all the materials consumed throughout the life cycle of the product. This parameter can also be
split by material or by life cycle phase, if necessary.
Domestic Material Input (DMI) and Domestic Material Consumption (DMC)
DMC and DMI are commonly used indicators of material consumption in a given economy. DMC
measures the total amount of materials directly used by an economy per year. It includes the
quantity of raw materials extracted and the physical imports minus the physical exports. DMI
measures the direct input of materials for use in an economy. DMI includes the domestic (used)
extraction plus the imports. These indicators are restricted to consumption of economically valued
primary materials, without taking into account unused domestic extraction1 or indirect flows
associated with imports and exports.
Durability of component/product
The durability is the ability of component/product to maintain its functions and performances over
its life cycle2.
Environmental aspect
An environmental aspect is an element of an activity, product or service that can interact with the
environment during its life cycle.
Environmental impact
Environmental impact is the impact on the environment and those human health effects that occur
via emissions and the consequent impact on the natural environment and on humans via the
uptake of harmful substances.

1

Unused domestic extraction is the part of the materials extracted that does not enter into the economy.

2

Ardente F., Mathieux F. (2012) DG JRC Technical Reports: Integration of resource efficiency and waste management
criteria
in
European
product
policies
–
Second
phase;
Report
n°
3.
Available
at:
http://lct.jrc.ec.europa.eu/assessment/projects.
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Functional unit
The functional unit is the basis for comparison between similar products when performing life cycle
assessment, and related to the function fulfilled by a product.
Indicator
An indicator is a quantifiable parameter.
Lifetime and warranty
Lifetime can be distinguished between technical lifetime and actual time in service (service
lifetime). The technical lifetime is the time that a product is designed to last to fulfil its primary
function, and the actual time in service is the time the product is used by the consumer (after which
a product it is discarded by due to replacement, poor functionality, change of needs or any other
reason related or not to the product).
Warranty is not a property of a product, but a service by a seller or producer to the consumer to
ensure that goods meet the specifications set3. Thus, warranty can be used in policy as a mean to
influence in the actual time in service of ErP. Besides the legal warranty, extra warranties can be
proposed by manufacturers and/or retailers.
Material
Material is the substance of which a thing is made or composed. This term comprises raw materials
(e.g. minerals, biomass) as well as materials processed by humans, by physical or chemical
processes. Materials can be distinguished between biotic and abiotic; biotic materials are any
materials coming from living organisms: forests, waterborne environment (seas, rivers, lakes), and
terrestrial/soil resources and their products (animals, plants, etc.). Abiotic materials, can thus be
defined as materials from non-living organisms.
Material efficiency
Material efficiency is the ratio between material input per benefit derived. Benefits can be
represented by economic goods, services provided, social gains, etc.
Material efficiency aspect
A material efficiency aspect is an element of an activity, product or service that can influence the
material efficiency of the activity, product or service.
Material Flow Analysis (MFA)
MFA is an established framework4 for documenting and analysing an economy’s material resource
use. MFA keeps track of all materials that enter and leave the economy within one year by applying
the mass balance principle. MFA therefore provides a biophysical account of the level of material
flow in national economies analogue to the concept of GDP in national economic accounting.
These flows incorporate extracted or imported materials to be used within the national economy,

3

DIRECTIVE 1999/44/EC on certain aspects of the sale of consumer goods and associated guarantees.

4

Bringezu, S. & Bleischwitz, R. (editors) (2009) Sustainable Resource Management. Global trends, visions and policies.
Greenleaf Publishing.
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and all material released to the environment as wastes, emissions or exports to other economies or
added to societal stocks.
Material Footprint
The Material Footprint is a concept developed by the Wuppertal Institute. It addresses the total
amounts of materials (both used and unused) moved from their natural setting during the entire
life cycle of a product. Unlike MIPS (Material Inputs Per unit of Service), the Material Footprint
gives absolute values for the entire life cycle of the product and does not take into account the
functional unit. Material Footprint is a single aggregated indicator, consisting of the abiotic and
biotic resources as well the erosion caused by agri- and silviculture.
Material Input
Material Input encompasses all material inputs which are necessary for the manufacture of a good
or for the provision of a service. Five main input categories are differentiated:
 Abiotic raw materials
 Biotic raw materials
 Soil
 Water
 Air
Material Input covers both used and unused materials. Examples of unused materials are subproducts of mining, excavated soil for constructions or soil erosion in agriculture5.
Material intensity
Material intensity is defined as the ratio of the domestic material consumption (DMC) over the
gross domestic product (GDP) and is typically expressed in kg/€.
Material Inputs Per unit of Service (MIPS)
The MIPS is an indicator developed by Wuppertal Institute that quantifies the material
requirements (unused and used materials) of a product in relation to its functional unit. Unlike
“Material Footprint”, MIPS includes the functional unit (i.e. unit of service) of the product into the
parameter. It measures the material demand and material efficiency of products and services in
five different categories of resource extraction and usage covering both unused and used
materials.
Method/Methodology
Methodology is the system of instructions and principles used to achieve a defined objective.
Natural Resources

5

Based on Schütz H. and Bringezu S. (2008) Resource consumption of Germany – indicators and definitions. Federal
Environmental Agency (Umweltbundesamt), Dessau-Rosslau/Germany. UBA-Texte 08/08
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Natural resources are biotic and abiotic raw materials as well as water and land, which, due to their
material or energetic characteristics or the overall technological requirements, are extracted from
the natural environment for socio-industrial purposes5.
Parameter
One of a set of factors that define a system and determine its behaviour, and can vary.
Performance and durability parameters
This term refers to the performance of a product after a certain amount of lifetime. This combines
the aspect of the durability of a product with its functionality. These parameters (considered in
Chapter 6) could be performance parameters after some years of lifetime, such as start-up time,
cleaning/sucking ability (e.g. for vacuum cleaners or washing machine/dishwashers), or
environmental performance such as energy efficiency, noise emissions, resource efficiency (e.g.
water). The performance of a product after a certain amount of time is not always the same as at
the beginning of its lifetime. Ensuring a good performance of a product over its lifetime helps
improving its durability and satisfying consumers’ expectations.
Quantity of material used over life cycle
Quantity of material used over life cycle is the sum of the materials needed by a product to fulfil a
function throughout its life cycle. The quantity of material consumed is important not only in the
extraction/production phase of products and materials, but also during the transport, use phase
and end-of-life. For example, the use of materials in consumables or spare parts may be especially
important in products with long life span, whereas other products (such as construction materials)
would not present any material consumption during the use phase, and the focus would be on the
production phase. Conversely to Material Input, unused materials are not considered.
Raw materials with sustainable origin
It can be defined as the “input” of materials with sustainable origin. The sustainability of a resource
is defined as its capacity to be recycled or renewed naturally at a higher rate than its consumption.
It is common to confuse the terms “sustainable” and “renewable”. Materials with biologic origin
such as wood and pulp, vegetal fibres, bio plastics, etc., are usually considered sustainable
materials.
Recoverability of material/product
Recoverability is the potential of a material of being recovered (i.e. processed for other purposes
including energy recovery, reclamation of organic substances or chemical components, oil rerefinement, land treatment, etc.). The recoverability of materials has an influence on the
environmental impacts of the product, allowing the reduction of waste disposal and treatment,
and the extraction and processing of new fuels or products. Recoverability is a potential
characteristic that can reduce the environmental impacts of the product, provided that it is given
the right disposal scenario at the end-of-life.
Recyclability of material/product
Recyclability is the ability of a waste material/product to be recycled, based on actual practices (i.e.
reprocessed at the end-of-life for the original or a different purpose) influences the impacts of a
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material/product, avoiding the treatment and disposal of waste, and the extraction and processing
of new raw materials. Recyclability only gives information on the ability of waste product to be
recycled based on actual practices, not on its real destination as waste6 or on the materials ability
to sustain its original characteristics.
Recyclability, Recoverability, Reusability (RRR) rates
The recyclability rate is defined as the percentage in mass of the component/product that is
potentially recyclable; the reusability rate is the percentage in mass of the component/product
that is potentially reusable; and the recoverability rate is the percentage in mass of a
component/product that is potentially energy-recoverable by incineration, or recyclable.
These indicators are described in the study DG JRC (2012) Integration of resource efficiency and
waste management criteria in European product policies and in the technical standard ISO 22628
“Road vehicles: Recyclability and recoverability, Calculation method” and IEC 62635 “Guidelines
for End-of-Life information provision from manufacturers”. These are practical parameters
applicable to components/products at the design stage, as they can influence the real treatment
given to the materials at their end-of-life.
Recyclability, Recoverability, Reusability benefit rates
The recyclability, recoverability and reusability benefit rates are derived from the recyclability,
recoverability and reusability rates presented above. They can be considered as the “potential
output” for future recycling, recovery or reuse. The benefit rates introduce life cycle environmental
data of the materials into the RRR rates, giving as a result the potential benefit in environmental
impacts of recyclability, recoverability and reusability of products. They are calculated for each
environmental impact categories (provided the life cycle environmental data exist).
These indicators are described in the study DG JRC (2012) Integration of resource efficiency and
waste management criteria in European product policies.
Recycled content
Recycled content can be defined as the “input” of materials with origin on waste (i.e. secondary
material).
Reparability of component/product
The reparability is a capacity of a product or component to be repaired if necessary, lengthening in
that way its actual time in service. The reparability avoids potentially the use of new materials to
substitute the product or component when it becomes useless or unfit for service. Reparability is a
characteristic that only shows the possibility of a product of being repaired, independently of
whether it is repaired or not.
Resource efficiency

6

Ardente F., Wolf M-A., Mathieux F., Pennington D. (2011) Review of resource efficiency and end-of-life requirements.
European Commission. Joint Research Centre. Institute for Environment and Sustainability. Deliverable 1 of the project
“Integration of resource efficiency and waste management criteria in the implementing measures under the Ecodesign
Directive” 1.
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Resource efficiency is the benefit obtained from the use of natural resources. In this theoretical
equation, benefits can be represented by economic goods, services provided, social gains, etc.;
whereas the use of natural resources can be accounted for as the volumes of resources consumed
(materials, water, energy) or used (land, air, ecosystems), or the impacts derived from the use of
resources.
Resource productivity
Resource productivity is defined as the ratio of the volume of gross domestic product (GDP) over
domestic material consumption (DMC) and is typically expressed in €/kg. At product or company
level, the resource productivity can be calculated as the turnover per kg of material consumed.
Reusability of component/product
Reusability is defined as the ability of a product or component to be reused for its original purpose
with a minimum of processing. The reusability influences the possible lifetime of the product or
component, avoiding the generation of waste. However, reusability is the potential of the product
or component to be reused for the original purpose, independently of whether it is actually reused
or not.
Solid waste intensity (t/GDP)
Solid waste intensity is defined as the ratio of the generation of waste for an economy over its
gross domestic product (GDP) and is typically expressed in t/€.
Time of disassembly
The time of disassembly is a measure of time spent by a worker disassembling a product or
extracting key components with the appropriate tools. It is relevant to consider this parameter at
both product and component levels, as repair or recycling will focus on key components
It only provides the information of the characteristics of the component, but this does not mean
that it will be correctly disassembled.
Waste generated over the life cycle
Waste generated over the life cycle is a similar parameter to “material consumed over the life
cycle”. It is focused on the design for the end-of-life of the products, and accounts for all the
materials that become waste during the entire life cycle. This parameter can be split by materials
or life cycle phases, as necessary.
Weight utility ratio
The weight utility ratio is a parameter (considered in Chapter 6) used in some criteria of the EU
Ecolabel (e.g. detergents and dishwashers), that gives the relation between the weight of the
packaging per weight of product or per functional unit of the product.
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Executive summary
The present study assesses the possibility of enhancing material efficiency aspects of the
Methodology for Ecodesign of Energy-related Products (MEErP), as used in the framework of the
Ecodesign Directive (2009/125/EC).
The Methodology (MEErP) is used to identify policy options for reducing the environmental
impacts of Energy-related Products (ErP) in Europe. The MEErP was originally published in 2005
and reviewed in 2011, and has been used in more than 40 preparatory studies for Ecodesign of ErP.
The objective of this methodology is to support the implementation of any ecodesign
requirements.
This project is divided into two parts:
 Part 1 comprises a study to clarify the implications of material efficiency from
the pragmatic perspective of its practical application for ecodesign purposes,
and the elaboration of recommendations for the MEErP methodology; and
 Part 2 consists of an update of the MEErP methodology and its component
EcoReport tool, to include the necessary means for better analysing material
efficiency in MEErP, and contains: firstly, a guidance document for analysing
material efficiency in ErP; secondly, an updated version of the EcoReport Tool;
and thirdly, a report of the test of the updated methodology on two case
studies.
The study presents a list of key material efficiency aspects covering the entire life cycle of ErP.
These aspects are used throughout the project as a guide for analysing material efficiency in ErP.
In a similar way, the study also establishes a list of materials used in ErP that can be considered as
priority derived from their environmental impacts. This list is formulated so that it help to identify
relevant material inefficiencies that could occur in the life cycle of ErPs being addressed. However,
this is not a "closed" list, and the relevant material issues of significance are very product- or
sector-dependent. For this reason, the priority list has been designed to function in a guidance
role; thus, it would be an error to systematically ignore from further consideration those materials
not considered as "priority" on the list.
The study assesses further available methods to evaluate material efficiency, and whether these
could be adapted for ecodesign purposes. A number of public and private initiatives promote
material efficiency, and - in broader sense - resource efficiency. However, indicators and
parameters to measure material efficiency, and to prove its potential benefits for the EU economy,
are presently lacking. A key finding is that specific methods regarding material efficiency for
ecodesign are rarely used in industry, and that those methods that exist are still in the phase of
scientific development.
The project identifies from available evidence the most significant parameters regarding material
efficiency that may be used in MEErP, in order to analyse the environmental impacts of ErP, and
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assesses their suitability and robustness for Ecodesign purposes, together with associated
information parameters.
From the above considerations, the parameters selected as most suitable are:
 Recyclability benefit rates (describing the “potential output” for future recycling,
based on a formula considering the recyclable mass per material and its
recycling rate and a downcycling index);
 Recycled content (describing the “input” of materials with origin on waste,
based on new data sets for materials);
 Lifetime (a mechanism to display impacts not only as a total over the whole
lifespan, but also per year of use, allowing an easier comparison of products with
different lifetimes or analysing the effect of lifetime extension); and
 Critical Raw Material Index (a tool to analyse products including critical raw
materials to display differences between different product designs and
improvement options).
The new features of the MEErP tool have been tested for two Energy-related Product groups, in
order to substantiate their usefulness. The four additional parameters identified allow a better
assessment of the some material efficiency aspects, and it has been demonstrated that they can
provide a broader picture of the environmental performance of the product analysed.
Overall, the assessment of the MEErP methodology concluded that it was still fit for purpose, and
that there was no need to perform any in-depth overhaul. Therefore, in Part 2 of the study, the
additional four above-mentioned material efficiency parameters were added on to a slightly
updated version of the MEErP EcoReport tool. An additional guidance document explains the new
features and how they can be used, in order to assess material efficiency when undertaking
Ecodesign preparatory studies. A key end result of this project is that the new features within the
MEErP, enabling further analyses of material efficiency aspects in products, are fully functional and
ready to be used in future Ecodesign preparatory studies.
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Introduction
While materials are fundamental for our production and consumption patterns, they are
presenting various stakes: they have environmental impacts over their life cycle (from extraction
to their end-of-life), their price could be volatile affecting the EU industry business, and the can
be rare and available in sensitive regions of the world that could affect EU security of supply. In
this context, the European Commission published in January 2011 its Flagship Initiative for a
Resource Efficient Europe under the Europe 2020 Strategy. It establishes the importance of using
all types of natural resources (and not just energy) efficiently for the European economy and
environment. The Initiative is expected to boost productivity, improve competitiveness, drive
down costs and secure growth and jobs for Europe.
Some attempts have been done to provide an estimate of resource savings potential in EU and
corresponding reduction in environmental impacts from resource efficiency. In a recent study7,
recycling practices were found to have the largest contribution to material productivity. Waste
prevention could also contribute significantly, whilst product design was identified as key to
achieving even greater resource savings from recycling and waste prevention (see Figure 1). The
total annual consumption of materials in the EU was around 7,250 Mt in 20098, of which the
majority are sand and gravel (32%), fossil energy carriers (24%) and no-metallic minerals (17%).

Material
productivity
Sustainable
Waste
consumption
prevention
behaviour

Recycling

Design for
recycling

Product
design

Reduce/eliminate
toxic substances

Product
Design for reuse/repair/
lightweighting refurbish/remanufacture

Figure 1: How product design is key to achieving greater material productivity through
recycling and waste prevention7
The Ecodesign Directive (2009/125/EC) is an integral part of the EU environmental policy
addressing the important issue of sustainable environmental and economic development
targeting climate change and resource depletion. Inspired by the Integrated Product Policy (IPP),
this Directive adopts a lifecycle oriented approach, from the product design stage, in order to
reduce the environmental impact of priority product groups, i.e. products causing significant
environmental impacts and having a significant improvement potential. Taking into
7

BIO Intelligence Service (2011) Analysis of the key contributions to resource efficiency, Final Report - Prepared for
European Commission, DG ENV, project conducted in association with Institute of Social Ecology (AT) and Vlaamse
Instelling voor Technologisch Onderzoek (BE).
8
Source: Eurostat
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consideration the existing voluntary and mandatory measures, the Ecodesign Framework
Directive may put forward generic or specific ecodesign requirements through implementing
measures. Such requirements may include energy consumption thresholds, efficiency levels,
mechanical design and material use restrictions, requirements on labelling and consumer
information, etc. The Ecodesign Directive is a rather unique initiative which attempts to improve
the environmental performances of the products at the same time from the design phase, while
taking into account the industry, consumer, and all other stakeholders’ concerns and effectively
moving in the direction of sustainable development.
The Ecodesign Directive by itself does not provide binding requirements for specific products,
but provides the framework and defines conditions and criteria for introducing directly binding
requirements. These aspects are addressed in a preparatory study, which is the first step in
identifying and recommending ways to improve the environmental performance of products by
taking into account the relevant provisions of the Ecodesign Directive. All preparatory studies
follow a common methodology (MEErP9, and formerly MEEuP10) and make available a
comprehensive set of data on key issues such as market information, best available technology,
improvement potential and design options. Furthermore, a wide range of stakeholders are
consulted during these studies. A key development in this context is the extension of the scope of
the Ecodesign Directive, which in the first step covered only Energy-using Products (EuP), later
amended to cover Energy-related Products (ErP), i.e. products which can directly or indirectly
affect energy consumption (water-using devices, building insulation products, windows, etc.),.

Sustainable, resource-efficient production and consumption
Sustainable production includes the production of goods that are resource-efficient. This means
they minimise the use of natural resources, reduce environmental impacts compared to
conventional goods and have a high economic value in the market. Requirements regarding the
ecodesign of products can contribute to sustainable production by substituting the worstperforming products on the market and shifting the economy towards solutions with least life
cycle costs.
Making production and consumption more resource-efficient not only brings environmental
benefits, but may also reduce production costs, increase competitiveness, reduce import
dependency and vulnerability to external shocks, and thus improve Europe’s trade balance.
Since the scope of the enlarged Ecodesign Directive is ErPs, energy efficiency has been the focus.
However, there is growing concern about the material efficiency as justified by the following
trends:
 Global extraction of natural resource is steadily increasing. Since 1980,
global extraction of abiotic (fossil fuels, minerals) and biotic (agriculture,
forestry, fishing) resources has augmented from 40 to 58 billion tonnes in

9

VHK (2011) Methodology for the Ecodesign of Energy-related Products (MEErP). Available at
http://ec.europa.eu/enterprise/policies/sustainable-business/eco-design/methodology/index_en.htm
10
VHK (2005) MEEuP – Methodology Study Eco-design of Energy Using Products. Final Report. Available at
http://ec.europa.eu/enterprise/policies/sustainable-business/eco-design/methodology/index_en.htm
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2005. Scenarios anticipate a total resource extraction of around 80 billion
tonnes in 2020 (200% of the 1980-value), necessary to sustain the worldwide
economic growth.
 The European economy is increasingly dependent on resource imports from
other world regions. In comparison to the overall global growth rate (45% over
the last 25 years), EU’s resource extraction grew only by 3%, but studies show
that these domestic raw materials are increasingly substituted by imports from
other world regions, which leads greater dependency and “outsourcing” of
EU’s environmental impacts.
 World reserves in fossil fuels and metals are unevenly distributed across the
world regions. Only very small reserves of the main energy sources and metals
are found in Europe. Additionally, for various commodities (e.g. gallium,
indium, lead), the peak of extraction has already been reached or is going to be
reached in the coming years, signifying a future decrease of extraction and
constricted availability, respectively.
Possibilities to save resources and to substitute rare materials are available, but are far from
being fully exploited, and - particularly with regard to material efficiency - are often not very wellknown. Businesses already implement a diverse range of resource efficient practices11.
Constantly increasing productivity is an inherent part of all businesses. The reduction of material
consumption often implies cost savings and therefore a common activity in companies, as shown
in a survey carried out by Gallup for the Eurobarometer12. The results of this survey showed that 9
out of 10 companies introduced at least one change in their organisation during the last 5 years in
order to reduce material costs, such as purchase or development of efficient technologies or
implementation of recycling practices. However, as some recent studies show, there is still some
significant room for improvement13,14.

11

Urban Mines (2010) Practical resource efficiency savings – Case studies. Study commissioned by BIS.
Gallup (2011). Attitudes of European Entrepreneurs towards eco-innovation. A survey requested by DG Environment
and coordinated by DG Communication.
13
Oakdene Hollins (2011) The further benefits of business resource efficiency. A research report completed for the
Department of Environment, Food and Rural Affairs.
14
Urban Mines (2010) Potential for resource efficiency savings for businesses. Study commissioned by BIS.
12
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Objectives of the study
The present study assesses the possibility of enhancing material efficiency aspects of the
Methodology for Ecodesign of Energy-related Products (MEErP), as used in the framework of the
Ecodesign Directive (2009/125/EC). This project is divided into two parts:
 Part 1 comprises a study to clarify the implications of material efficiency from
the pragmatic perspective of its practical application for ecodesign purposes,
and the elaboration of recommendations for the MEErP methodology.
 Part 2 consists of an update of the MEErP methodology and its component
EcoReport tool, to include the necessary means for better analysing material
efficiency in MEErP, and contains: firstly, a guidance document for analysing
material efficiency in ErP; secondly, an updated version of the EcoReport Tool;
and thirdly, a report of the test of the updated methodology on two case studies.

Structure of the report
The overall structure of the present report related to Part 1 is described in the following section:
 Chapter 1: Definition of material efficiency
The first chapter reviews the relevant scientific publications, and defines material efficiency for
ecodesign purposes.
 Chapter 2: Determination of materials of ecodesign concern
This chapter identifies the key materials at EU level and at product level relevant for material
efficiency in Energy-related Products
 Chapter 3: Material related information in public policies and legislation
Chapter 3 scans material related policies and legislation, and the current coverage of material
efficiency issues in the existing legislative framework at EU level.
 Chapter 4: Existing material efficiency methodologies and indicators
Chapter 4 consists in a literature review of existing methodologies and indicators to measure
material efficiency, in order to identify the most suitable indicators to be used for the Ecodesign
Directive
 Chapter 5: Objectives of material efficiency in ecodesign
Chapter 5 describes existing targets dealing with material efficiency at EU and Member State
levels. In addition, examples of improvements made by some industry are presented together
with a discussion of the theoretical potential of Ecodesign for material efficiency.
 Chapter 6: Identification and assessment of possibly suitable parameters and criteria to
measure material efficiency
Chapter 6 proposes the most appropriate material efficiency parameters and criteria that could
be integrated in the MEErP to measure material efficiency, and potentially used in future
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Ecodesign Regulations to set ecodesign requirements. These parameters are applicable in the
context of the Ecodesign Directive and other relevant resource efficiency policies.
 Chapter 7: Identification of a possibly suitable information parameter contributing to
material efficiency beyond ecodesign measures
Chapter 7 proposes appropriate information based parameters that could be used to set
information requirements in future Ecodesign Regulations. These parameters complement the
material efficiency parameters identified in the study.
 Chapter 8: Conclusions
Chapter 8 presents the summary of the results and conclusions of the part 1 of the project.
 Annex A: Prioritisation of materials of Ecodesign concern
Annex A presents the different steps of the selection and prioritisation of materials of ecodesign
concern (summarised in Chapter 2).
 Annex B: Complementary legislation information
Annex B presents detailed review of legislation related to material efficiency (summarised in
Chapter 3).
 Annex C: Literature review on material efficiency
Annex C presents detailed review of literature on material efficiency indicators and methods
(summarised in Chapter 4).
 Annex D: RACER evaluation of material efficiency parameters
Annex D presents the detailed RACER analysis of the material efficiency parameters identified
(summarised in Chapter 6).
 Annex E: Summary of the stakeholder consultation
Annex E includes a summary of the key comments provided by stakeholders during the
consultation.

The updated MEErP, updated EcoReport and the test of the methodology and tool form three
additional documents that complete the documentation of this project.
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Chapter 1:

Definitions of material efficiency

The terms “resource efficiency” and “resource productivity” are often used interchangeably to
describe the use of natural resources in the economy. Both terms are related to the term “ecoefficiency”15, a general strategy with the threefold objective to provide more value with less
environmental impact; to decouple growth of welfare from the use of natural resources; and, to
improve both economic and ecological efficiency. In this study, the focus is on materials and
material efficiency in energy-related products. Material consumption is a natural concern of
companies, since reducing the inputs of materials also implies reducing the costs of production.
In this sense, companies take into account material efficiency in the product design, mostly
based on economic reasons.
For the purpose of the Ecodesign Directive, material efficiency should take into account the
environmental impacts of the consumption of materials.
Some common definitions related to materials and material efficiency are presented in the
glossary, which will help define Material Efficiency for Ecodesign purposes.

1.1 Material efficiency in ecodesign
Material efficiency can be understood as "doing more with less". However, there are a number of
aspects regarding material consumption and its environmental, economic and social impacts that
it is difficult to give a single definition that would comprise all nuances. For example, in the
industry "material efficiency" can be seen as reducing the costs of material use, whereas in the
scientific community the same term can be analysed from an economy-wide approach. A
broader understanding of the term “material efficiency” is therefore proposed within the context
of this study, based on the final objective of this work: to allow policy makers to evaluate options
to regulate material-related aspects in ErP.
The materials scope within this study will be further discussed in Chapter 2, but the materials
potentially subject to regulation within the Ecodesign Directive can be initially narrowed to the
materials used in energy-related products. Therefore, non-material resources such as soil, water,
air and energy will not be assessed in this study, which is focused on materials.16. Some of these
non-material resources are already tackled in the MEErP (e.g. energy, water, air).
Ecodesign should also include environmental aspects within the understanding of material
efficiency. This way, material efficiency would be not only the amount of materials needed to
manufacture a product, but also the environmental impacts of those materials. Therefore,
increasing material efficiency means to achieve the same service or function within a product
(e.g. structure, texture, aspect, insulation) with lower environmental impacts of the materials
used.
15

World Business Council for Sustainable Development (WBCSD) (2000) Eco-Efficiency: Creating more value with less
impact.
16
As specified in the terms of reference, only non-energy materials are considered in this study.

22|

Material-efficiency Ecodesign Report and Module to the Methodology
for the Ecodesign of Energy-related Products (MEErP)

Chapter 1: Definitions of material efficiency

From a product perspective, material efficiency can be conceptualised in very different ways at
different levels of analysis, represented in Figure 2. From an ecodesign point of view, material
efficiency is to be assessed at the level of product design. The redesign of a product or service
allows the entire life cycle to be taken into consideration. This includes not only production
processes but also involves suppliers and other stakeholders in the value chain of the product.
Based on this, the material efficiency of ErP can be increased by improving its functionality or
lifetime, or decreasing the environmental impacts of the materials used.

Resource efficiency potential

Figure 2: The scope for resource efficiency in relation to change in the business’
organisation17

System design

Technology change

Product
redesign
Process
improvement

Level of organisational change

When assessing the material efficiency in products, the focus should be on the environmental
impacts caused by the use of materials in the products throughout their life cycle. This is driven
by different aspects, such as quantity of materials, origin of materials, environmental impacts of
the extraction and transformation of materials, durability of the product, etc. An exhaustive list
of the aspects that influence material efficiency is presented in Table 1, and the life cycle phase(s)
to which they relate are indicated. These aspects should be tackled in the Methodology for
Ecodesign of ErPs. The choice of these aspects is justified in the following section.
Table 1: List of aspects to include in material efficiency for Ecodesign purposes and the
related phases of the life cycle of products
Aspects

Extraction /
Production
phase

Use
phase (of
products)

End-of-life
phase

Quantity of material used over life cycle

√

√

√

Environmental impacts of extraction, production and end-oflife of materials

√

√

√

17

rd

Based on Brezet (1998) Sustainable product innovation, 3 International Conference 'Towards Sustainable Product
Design', London, UK
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Aspects

Extraction /
Production
phase

Origin of materials (e.g. virgin vs. recycled, renewable vs. non
renewable)

Use
phase (of
products)

End-of-life
phase

√

Recyclability, reusability, recoverability of materials/product
Reparability and durability of components/product

√
√

The aim of identifying these aspects of material efficiency is to define the characteristics of ErPs
that should be considered by a manufacturer in order to increase material efficiency in these
products. Some of these aspects of material efficiency relate to characteristics of the product (i.e.
reusability), to characteristics of the material (e.g. environmental impacts of extraction and
production), or to both (e.g. recoverability).
These seven aspects summarise the issues related to material efficiency and product design.
There are a number of variants and nuances of each aspect, and these variants will be more or
less important depending on the specific product group under analysis. For example, separability
is an important aspect for the impacts at the end-of-life of products, but it is already accounted
for within recyclability, recoverability, reusability and reparability.
There exist other additional aspects that can be considered variants of the presented aspects. For
example, exchangeability of worn components is closely linked to reparability, and impacts of
secondary mining are included within environmental impacts of extraction of materials.
It can be noted that economic aspects are not included within this list. The MEErP requires an
evaluation of the monetary impacts of ErPs, and the method for this economic evaluation is
already developed. Therefore, for the purpose of this project, the concept of material efficiency
in ecodesign does not include economic issues.
As stated in Article 15.5 of the Ecodesign Directive, any ecodesign requirement shall not have
significant negative impact on the product, from the perspective of the user. Therefore, any
improvement of any material efficiency aspects listed above shall not alter the functioning of the
product.
The possible trade-offs between material efficiency, other environmental aspects (e.g. energy
consumption) or product requirements (e.g. safety) have to be carefully analysed.
Three main types of trade-offs could be defined:
 Trade-off between material efficiency aspects: for example, reducing the
quantity of material used in the product (without substituting the material) can
affect the solidity of the product and thus reduce its durability. Trade-offs
between material efficiency aspects can also appear when substituting a
material with another (e.g. replacing metal with plastics can reduce the overall
quantity of materials used but decrease its recyclability).
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 Trade-off between material efficiency and other environmental aspects: in the
example of boilers or air heaters, lightweight can be an option for improving
material efficiency of a product, but this could hinder its energy efficiency, if
the material reduced is part of the insulation of the heater and that drives to
higher energy consumption during the use phase.
 Trade-off between material efficiency and health aspects: for example, in
order to increase the reparability of a product, manufacturers can provide with
instructions for dismantling the product and replace the worn components.
However, in some cases this information could decrease the safety of the
product and its functioning, for example if users are able to dismantle high
pressure equipments or products that contain hazardous substances.
The number of examples of trade-offs is proportional to the number of ErP within the scope of
the Ecodesign Directive. For this reason, it is necessary that the environmental impacts of ErP
(and not only energy) are properly analysed in a case-by-case basis when proposing
improvement options.

1.2 Key findings from Chapter 1
Although material efficiency is a widely used term in the scientific community, EU industry and
policy work, it is not feasible to establish a single definition of material efficiency for ecodesign
purposes, due to the number of different interpretations of the concept.
In the absence of such a definition, it is proposed a list of aspects that cover material efficiency
throughout the entire life cycle of ErP. These aspects can be used as a guide by designers,
practitioners and policy makers in future work under the Ecodesign Directive.
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Chapter 2:
concern

Determination of materials of Ecodesign

The objective of this chapter is to identify the key materials relevant for material efficiency in
ErPs. Materials of Ecodesign concern are those materials used in products that can be regulated
under the Ecodesign Directive (i.e. Energy-related Products) and that have significant
environmental impacts. As the aim of the Ecodesign Directive is to reduce the environmental
impacts of the ErP in the EU market, the resources should be focused on the most used materials
with highest environmental impacts. However, there exists already legislation at EU level
regarding materials or substances with high environmental or health impacts, such as REACH,
RoHS, or the F-Gas regulation. The existing legislation related to materials and substances is
analysed in Chapter 3:.
The Ecodesign Directive sets the framework for the regulation of ErP put in the EU market. Thus,
the possible Ecodesign regulations apply to groups of products rather than to specific materials,
which means that the relevant materials for Ecodesign and the possible options for improvement
might differ depending on the product on focus. Consequently, the exercise presented in this
chapter is just an example of which are the materials generally used in ErP with highest
environmental impacts. This section does not differentiate between the different applications of
materials in specific ErP. It is part of the work of each preparatory study to analyse the relevant
materials, composites and applications used in ErP, the possible material inefficiencies and
improvement options.
The main material selection performed in this section is presented in Annex A.

2.1 Approach to select relevant materials
Priority materials for ecodesign purposes are those materials employed in ErPs that have
significant environmental impacts and significant total consumption at EU level, either directly
utilised in the EU or indirectly used by products and services consumed in the EU.
The selection criteria for the priority list of materials are based on the following aspects:
 Environmental impacts of materials;
 Total material consumption (at EU level)18; and
 Material use in ErP from a life cycle approach.
The list of priority materials should include a wide range of different groups of materials and
ensure an appropriate representativeness of materials used in ErP and their principal
environmental aspects.

18

Ideally, this should be based on Total Material Requirements (TMR) including foreign material and hidden flows, if
available.
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The selection and prioritisation of materials for ecodesign is done in two steps: first, a preliminary
list of materials is selected based on existing studies, in order to narrow the scope of the
following analysis. The second step of this analysis consists on a prioritisation of the selected
materials based on the environmental impacts over their life cycle and other qualitative
information (e.g. substitutability of the material).
The quantities of materials used in ErP, estimated in a top-down approach19, are presented in
Table 42, in Annex A. These have been calculated based on data available in the literature. First,
the materials have been listed based on literature review, as explained in section 2.2. For the
materials listed, the consumption of material per year worldwide is calculated based on the
literature. The scope selected for the consumption of materials is worldwide, since a number of
materials shortlisted are rare and there are no available statistics on their use at EU level. Then,
the share of material used for ErP have been estimated based on existing information. According
to that, the consumption of those 26 materials worldwide is around 39,600 Mt, of which 9,500 Mt
are used in ErP.
In the tables in this chapter and in the Annex A, it is shown the name of pure materials, and
sometimes only the pure chemical element is displayed. In the industry, the materials used are
not commonly pure materials, but mixes or alloys in different grades of purity. In order to simplify
the calculations and the presentation of information, the different possible grades, alloys and
composites of a material are assimilated to that of the pure material. For example, the figures
referring to aluminium in this chapter and in Annex A refer to all aluminium alloys consumed
worldwide. Performing the same analysis on different variations of each material would multiply
the work without offering a clear advantage, since the different variations of a material are
product-specific, and therefore the upscale of the results would not be accurate enough. On the
contrary, the analysis of specific alloys and composites would offer the possibility of exploring
specific issues related to recyclability or compatibility of materials, which are somehow
overlooked in the top-down approach.
 Limitations of the approach
Calculations performed with the used top-down approach are rough. Nevertheless, this approach
was considered more manageable in the context of the present project than a bottom-up
approach, in which starting from specific products the global amounts of materials consumed
would be inferred by means of an up scaling exercise. Indeed, having robust outcomes with a
bottom-up approach would have required defining tenths (or hundreds) of average energyrelated products.
The available resources within the present project hindered the development of a more complex
approach to identify priority materials in ErP. An in-depth analysis would mean performing LCA
of a number of composites and components in different products in order to identify significant
material inefficiencies. On the contrary, the project team has taken a simplified approach in
which some relevant materials used in ErP are signalled as important based on the quantities
consumed and the environmental impacts of its production and end-of-life treatment. This
analysis mixes materials that are important due to economic reasons (i.e. CRM), for reasons of
19

A top-down approach consists in breaking down information at high scale to obtain details of its components and
subcomponents.
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high consumption (e.g. aluminium), or rarity (e.g. rare earths), among others. The objective of
this wide selection is to cover an ample range of materials used in ErP, independently of their
origins or quantities. It should be then part of a preparatory study for Ecodesign of ErP to assess
which priority materials are commonly used in the products covered by the preparatory study,
and whether there exist any potential inefficiency in the use of these and other materials.

2.2 Literature review
The preliminary selection of priority materials for ecodesign purposes is based on a review of the
existing literature and lists of priority materials for policy purposes, such as the Critical Raw
Materials for Europe. A summary of the literature used is presented in Table 2 and the following
sections. These lists consider a number of materials, but the relevant ones for the present project
are those materials present in lists that were built by using any of the selection criteria presented
above.
Table 2: List of literature used
Criteria

Literature

Critical materials

EC (2010) Critical raw materials for the EU

20

COM(2011)25 Tackling the challenges in commodity
21
markets and on raw materials
UNEP (2009) Critical metals for future sustainable
22
technologies and their recycling potential
Materials with significant environmental
impacts

UNEP (2010) Assessing the environmental impacts of
consumption and production: priority products and
23
materials

Materials important for optimisation of
waste prevention, reuse and recycling

BIO Intelligence Service (2013) Study on developing
scenario analysis for improving materials resource
management through optimised waste prevention,
reuse and recycling, with special emphasis on critical
materials (Commissioned by DG JRC IPTS)

Materials used in Energy-related
products

TNO & BIO (2012) Analysis of the future application of
product policy instruments in the EU (Commissioned
by DG JRC IPTS)

20

ec.europa.eu/enterprise/policies/raw-materials/files/docs/report-b_en.pdf
ec.europa.eu/enterprise/policies/raw-materials/files/docs/communication_en.pdf
22
www.unep.fr/shared/publications/pdf/DTIx1202xPACritical%20Metals%20and%20their%20Recycling%20Potential.pdf
23
www.unep.fr/shared/publications/pdf/DTIx1262xPA-PriorityProductsAndMaterials_Report.pdf
21
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 EC (2010) Critical raw materials for the EU and COM(2011)25 Tackling the challenges in
commodity markets and on raw materials
In June 2010 the European Commission published the report “Critical Raw Materials in the EU –
Report of the ad-hoc Group on defining Critical Raw Materials”. The report analysed a selection
of 41 minerals and metals against two criteria:
 Supply risk: possibility of supply shortage, due to political-economic instability of
producing countries, or environmental measures that may prevent production and
supply in the future; and
 Impacts on the EU economy: importance for the value chain of the EU industry.
As a result, 14 materials were identified as Critical Raw Materials for the EU, and an EU
Communication was issued on this regard: COM (2011) 25 final “Tackling the challenges in
commodity markets and on raw materials”. The lists of 41 materials analysed and the 14 Critical
Raw Materials selected are presented in Annex A.
The critical raw materials are a priority for EU policy, and the MEErP methodology24 already
includes an indicator of criticality (measured in kg Sb-eq) for these 14 materials. This indicator is
not currently included in the EcoReport tool but can be calculated manually by the user.
Therefore, these 14 critical raw materials are selected as priority materials for the aim of the
present study.
 UNEP (2009) Critical metals for future sustainable technologies and their recycling
potential
The UNEP report “Critical metals for future sustainable technologies and their recycling
potential», published in 2009, determines a list of 9 critical metals based on three criteria:
 Demand growth: global demand of metal;
 Supply risks: scarcity, regional concentration of mining; and
 Recycling restrictions: e.g. technical limitations, lack of price incentives, etc.
The list of 9 critical metals resulting from this study is shown in Annex A. The initial scope of the
UNEP report is metals regarded as important for technologies that are supposed to have a
positive environmental effect in the future, such as photovoltaic, catalysts, or batteries. This
means that the importance on these metals relies not only on their own life cycle but also on the
positive environmental impacts of the applications for which they are used.
The criticality criteria for selecting materials used in this study are already addressed in the
selection of Critical Raw materials for the EU (EC 2010), which is specific to the EU economy.
Therefore, the additional materials in this list are not selected as priority materials for the
present study.

24

VHK (2012) MEErP methodology
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 UNEP (2010) Environmental impacts of consumption and production: priority products
and materials
The UNEP also published a report in 2010 on “Assessing the environmental impacts of
consumption and production – Priority products and materials”, in which global environmental
impacts of all economic activities are assessed from the consumption perspective and the
production perspective. The results of the report underline the most important sectors and goods
in terms of environmental impacts. Regarding materials, the outcome of the study is a list of 12
materials marked as priority on the basis of two criteria:
 Global consumption; and
 Life cycle environmental impacts.
The list of priority materials according to the results of this report is presented in. The original
scope of materials analysed in this work is all materials and goods produced and consumed
within all the economic sectors at global scale.
These two criteria seem to be very close to the selection criteria of materials specified in the
present project. Even though the scope of the present study is more limited in terms of
geographical boundaries and economic sectors analysed, the analysis of material consumption at
global level is could be seen as a proxy for the Total Material Requirements. Therefore, these 12
materials are selected as priority materials for the aim of the present study.
 BIO Intelligence Service (2013) Study on developing scenario analysis for improving
materials resource management through optimised waste prevention, reuse and
recycling, with special emphasis on critical materials
An ongoing study commissioned DG JRC-IPTS on “Developing scenario analysis for improving
materials resource management” prioritised materials relevant for recycling from an
environmental point of view with the aim of identifying opportunities to increase recycling
potential in the EU. The study considers materials in the following categories:
 Classical materials: defined as materials for which effective waste management
technologies (particularly reuse and recycling) have been developed and for which
legislation is for prevention, reuse and recycling is in force; and
 Emerging materials: defined as materials for which effective waste management
technologies have not been developed yet to an industrially applicable level and for
which complete legislation for prevention, reuse and recycling is not yet in place.
The study focuses on finished materials (e.g. steel), as opposite to raw materials (e.g. iron ore). A
number of criteria were used for prioritisation of the materials studied:
 Prioritisation criteria for classical and emerging materials:
 Relevance of the waste stream for reuse and recycling of the waste stream;
 Potential for improving waste prevention and management;
 Higher resource substitution – Current recycling effectiveness; and
 Overall environmental benefit of recovery/recycling.
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 Additional criteria for emerging materials:
 Growth rate of demand;
 Physical scarcity;
 Geopolitically-caused scarcity;
 Capacity for substitution;
 Recyclability;
 Dispersion of the material in waste materials and products;
 Complexity of recycling;
 Operational difficulty of recycling;
 Potential to increase substitution of secondary materials for virgin materials;
and
 Strategic position for the EU and global manufacturing industries as a raw
material.
The outcome of the prioritisation is a ranking of materials classified as “high priority materials”,
“medium priority materials”, “low priority materials” and a list of materials for which insufficient
data are available for the analysis. The list of high priority materials according to the analysis
carried out in that study is presented in Annex A.
Even though the prioritisation criteria used in this study seem much more thorough than those
proposed in the present project, they seem relevant for assessing priority materials for ecodesign
purposes. Therefore, these high priority materials are selected as priority for the aim of the
present study.
 TNO & BIO (2012) Analysis of the future application of product policy instruments in the
EU
A study commissioned by DG JRC-IPTS, with the aim of exploring the possibilities for future
product policy instruments in the EU, performed a ranking of ErPs for their importance for the
environmental aspect “material consumption”, by using three main criteria:
 Quantity: mass of the product group’s items yearly supplied to the EU-27 market;
 Rarity: Abiotic Depletion Potential indicator (ADP) used in the Life Cycle Impact
Assessment methodology CML 2001; and
 Origin: share of required material that can be made of recycled materials.
The assessment of materials used in ErP was carried out by reviewing the Bills of Materials of ErP
included in the Ecodesign preparatory studies and other relevant literature, which matches with
the proposed criteria for the present project. The priority products analysed in the project are:
 Batteries and accumulators;
 White goods;
 Brown goods;
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 Lighting;
 Electricity distribution, control apparatus and wiring;
 Tools and toys;
 Medical equipment;
 Wall building materials;
 Building slabs;
 Plaster and mortar;
 Insulating materials;
 Screeds;
 Windows and exterior doors;
 Floor and wall coverings (other than ceramics);
 Roofing (erection of roofs, roof covering);
 Electrical installation;
 Plumbing, heat and air-conditioning installation; and
 Ceramic sanitary fixtures.
From these, only the product group “medical equipment” falls outside the current scope of the
Ecodesign Directive. The list of materials used in priority ErP according to the mentioned study is
presented in Annex A. Even though the criteria used in this study for the prioritisation of ErPs
match partially the selection criteria proposed in the present project, the materials listed are not
qualified as priority. The ranking is based on simplified bills of materials and these are used to
prioritise the products by material consumption. Therefore, as neither the objectives nor the
method are in line with the requirements of the present project, the materials in this study are
not selected as priority materials for the present study.
 Preliminary list of priority materials for ecodesign purpose
The priority materials for ecodesign consideration, based on non-ecodesign literature, are
therefore a combination of the materials in the lists EC (2010), UNEP (2010) and BIO (2013)
presented above. These three studies combine together criteria such as criticality, environmental
impacts, global consumption and relevance for material efficiency strategies. However, some
materials included in these literatures are outside the scope of this study, such as energy carriers,
bio waste, textiles, and water. Furthermore, broad categories such as “other non metals” and
“other materials” have also been discarded, with the aim of having a manageable list of
materials. The proposed list of priority materials is shown in Table 3. In addition to these, some
similar materials could also be considered priority materials, such as Platinum, Neodymium and
Praseodymium (Rare Earths Metals), or PS-HI and ABS. However, no evidence has been found to
support their inclusion. The environmental relevance and quantities of these materials consumed
in ErP are presented in Annex A, Table 42.
The level of disaggregation of the list of materials might vary in following tasks and will
depend on the specific needs of the proposed methodologies and indicators.
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Table 3: Preliminary list of priority materials for ecodesign
Proposed priority materials for ecodesign purposes
Metals

Aluminium
Beryllium
Chromium
Cobalt
Copper
Gallium
Gold
Indium
Iron
Magnesium
Nickel
Niobium
Silicium
Tantalum
Tungsten
Zinc

Platinum group metals

Palladium
Rhodium

Rare Earths Metals

Dysprosium

Non-metallic minerals

Antimony
Fluorspar
Graphite
Germanium

Processed materials

Polyethylene (PE)
Polypropylene (PP)
Polyethylene terephtalate (PET)
Glass

Bio materials

Wood
Paper and cardboard

2.3 Quantitative and qualitative analysis
These materials are prioritised in the next step based on the environmental impacts generated by
their use in ErP. The worldwide consumption of these materials per year and the share used in
ErP applications have been gathered from the literature, and are shown in Table 42.
The available MFA (Material Flow Analysis) data has a high level of aggregation for the purpose
of this study. The consumption of materials worldwide does not give information about the
specific situation of material consumption in the EU, but has been chosen in order to harmonise
the scope of data for all the materials. In the cases where no information is available about the
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share of the total consumption that corresponds to ErP, this has been maximised to 100%. This
way, the potential environmental impacts will not be disregarded due to lack of data. However,
this maximisation might lead to some materials prioritised artificially. These estimations are
therefore highlighted to be taken into account at the time of drafting the conclusions of the
analysis.
In order to evaluate the environmental impacts of the priority materials, there exist a number of
parameters environmental impact indicators that can be used (e.g. climate change, abiotic
resources depletion, acidification potential, photochemical oxidation, eutrophication potential,
ecotoxicity, energy demand). Some of these indicators lack of consensus within the scientific
community and can be controversial. With the aim of simplifying the analysis, three impact
categories have been selected to rudimentary represent the overall environmental impacts on
three main compartments, i.e. emissions to air, emissions to water and pressure on natural
resources:
 Climate change (kg CO2 equivalents);
 Aquatic eutrophication (kg PO4 equivalents).
 Mineral resource depletion (kg Sb equivalents); and
Three aspects of the life cycle of the materials have been quantified in the quantification of
environmental impacts in Annex A, Table 43:
 Primary production (i.e. production of virgin raw material);
 Secondary production (i.e. production of recycled material); and
 End-of-life disposal (i.e. waste treatment options with no recycling).
The environmental impact indicators for these three aspects in each of the three impact
categories are retrieved from the Ecoinvent database25, and completed with other relevant
sources, where available. Ideally a single data source should be used in order to maintain
coherence between the different data sets employed. However, some data gaps have been
complemented where possible by using alterative sources. The indicators used are presented in
Table 43, and serve to calculate the environmental impacts caused by the global use of materials
in ErP, which is the basis for the ranking of the materials. The environmental impact indicators
are therefore multiplied by the worldwide consumption of these materials per year and the
estimated share used in ErP applications (based on literature review). The total environmental
impacts are presented in Table 4. This includes the impacts caused by the production of material
(the higher impact between primary or secondary production) and the impacts of end-of-life
treatment of the materials consumed worldwide in ErP. By using this approach, it can be
calculated the total environmental impacts of materials over the life cycle, including extraction,
manufacturing, and end-of-life.

25

EcoInvent, 2010. EcoInvent database version 2.2. The Ecoinvent Centre, Swiss Federal Institute of Technology (ETH,
Zurich). Ecoinvent has the benefit of including a high number of life cycle inventories and is widely recognised and used
in the scientific community.
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Secondary production indicators are based on the indicators of recycling processes at the end-oflife of products. Disposal data refer to landfill processes, which are summed up to the production
impacts to calculate the highest environmental impacts possible for the material.
The use of impact indicators for end-of-life disposal means assuming that the treatment given to
the material or product at its end of life is a landfill scenario. This may sometimes differ from the
real treatment given to the materials. However, the aim of this task is to identify the potentially
most impacting materials used in ErP. The real end-of-life scenario depends on the specific
product in which the material is used.
The environmental impacts of the use phase of the materials have not been simulated since it
depends on the use phase of the product, rather than on the specific material.
The ranking of the priority materials is therefore presented based on the individual rankings in
each of the three impact categories. An equalitarian weighting method has been applied
between the different impact categories. The 26 materials have therefore been divided in three
categories (high priority, medium priority and low priority) based on the relative share of
environmental impacts of the materials. After excluding the impacts of Aluminium due to its
extremely high share (around 99%) in relation to the rest of materials, those materials that
represent more than 1% of the total impacts (excluding Aluminium) have been (arbitrary)
considered in the high priority list. The materials that represent less than 0.01% of the total
impacts have been (arbitrary) classified as low priority, and the materials with a share between
0.01% and 1% of the total impacts have been classified as medium priority.
There is a lack of data on environmental impacts caused by production and end-of-life of
Tungsten and Dysprosium. These two metals are not included in the Ecoinvent database, and no
other Life Cycle Inventory has been found on them. However, a report by Oakdene Hollings for
Wrap26 estimated the GHG emissions of the primary production of Tungsten on 9.6 tonnes of
CO2 per kg of material. The total GHG emissions associated to the Tungsten used worldwide for
ErP are the second higher of all the priority materials. Based on this, Tungsten has been included
in the list of high priority materials, since its relatively low position in the quantitative results of
the ranking might be biased by the lack of life cycle inventories for this material.
Eleven other materials present significant lack of Life Cycle Inventory data: Beryllium, Chromium,
Cobalt, Gallium, Indium, Niobium, Tantalum, Antimony, Fluorspar, Graphite, and Germanium.
No alternative information has been found on the environmental impacts of Dysprosium. The
absence of life cycle inventories is not a reason for disregarding importance of these materials,
but on the other hand, little can be done from Ecodesign until coherent life cycle data is available.
The creation of life cycle inventories goes far beyond the objectives of the present project.
Therefore, Dysprosium has been left aside of the ranking of priority materials, and the materials
on which little information is available have been included in the same conditions as the rest of
priority materials.

26

Oakdene Hollins (2011) The further benefits of business resource efficiency. A research report completed for the
Department of Environment, Food and Rural Affairs
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The following chapters of the project will assess the suitability and potential of including material
efficiency aspects in the Methodology for Ecodesign of Energy-related Products for the materials
marked as “high priority”.
Table 4: Ranking of priority materials in ErP regarding environmental impacts of production
and end-of-life

Proposed
priority
materials for
ecodesign
purpose

Aluminium
Iron
Copper
Niobium
Zinc
Antimony
Palladium
(Platinum
Group Metals)
Polyethylene
(PE)
Magnesium
Tantalum
Indium
Polypropylene
(PP)
Cobalt
Rhodium
(Platinum
Groups
Metals)
Fluorspar
Tungsten
Silicium
Gold
Gallium
Graphite
Beryllium
Nickel
Chromium
Dysprosium
(Rare earths)
Germanium
Polyethylene

Environmental impacts generated in
27
production + End-of-Life of
Ranking per impact category
materials used in ErP
Mineral
Climate
Aquatic
Sum of Total
resource
change
eutrophication
rankings rank
Mineral
depletion
Climate
Aquatic
resource
change
eutrophication
million
million
depletion
million tonnes
tonnes tonnes Sb
PO4 eq
CO2-eq
eq
9.35E+04 6.52E+02
1.84E+02
1
1
1
3
1
1.45E+02 1.28E+00
3.19E-01
3
2
3
8
2
2.55E+01 2.10E-01
1.25E+00
4
3
2
9
3
2.41E+01
1.52E-01
6.32E-02
5
4
4
13
4
4.08E+00 2.86E-02
2.47E-02
6
6
6
18
5
4.55E-01
3.75E-02
2.74E-02
11
5
5
21
6
1.95E+00

1.41E-02

1.90E-02

9

8

7

24

7

2.28E+00

2.29E-02

3.72E-04

8

7

10

25

8

2.80E+00
3.00E-01
1.40E-01

1.89E-03
1.89E-03
1.13E-03

2.97E-04
7.88E-04
8.41E-04

7
12
13

11
10
12

12
9
8

30
31
33

9
10
11

8.38E-01

8.90E-03

2.12E-04

10

9

15

34

12

8.19E-02

4.85E-04

2.94E-04

14

13

13

40

13

3.58E-02

2.97E-04

3.48E-04

17

16

11

44

14

5.64E-02
3.61E+02
3.84E-02
4.11E-03
1.56E-02
5.08E-03
5.68E-03
2.80E-04
0.00E+00

3.92E-04

1.60E-04

3.41E-04
5.11E-05
9.87E-05
3.58E-05
3.83E-06
2.02E-06
0.00E+00

8.91E-05
2.40E-04
2.53E-05
1.27E-05
6.03E-07
9.09E-07
0.00E+00

15
2
16
17
18
20
19
22
23

14
22
15
16
17
19
20
21
22

16
22
17
14
18
19
21
20
22

45
46
48
53
53
58
60
63
67

15
16
17
18
18
20
21
22
23

N.A.

N.A.

N.A.

23

22

22

67

23

0.00E+00
0.00E+00

0.00E+00

0.00E+00

23
23

22
22

22
22

67
67

23
23

27

Impacts caused by the primary production, or secondary production in case these are higher than primary
production.
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Proposed
priority
materials for
ecodesign
purpose

Environmental impacts generated in
27
production + End-of-Life of
Ranking per impact category
materials used in ErP
Mineral
Climate
Aquatic
Sum of
resource
change
eutrophication
rankings
Mineral
depletion
Climate
Aquatic
resource
change
eutrophication
million
million
depletion
million tonnes
tonnes tonnes Sb
PO4 eq
CO2-eq
eq

Total
rank

terephtalate
(PET)
High priority

Medium priority

Low priority

The results of the table above are presented in global impacts of consumption of materials in ErP.
The impacts have not been normalised nor weighted. The impacts per kg of material and the
quantities of materials used in ErP are presented in Annex A.
In order to check the robustness of the results, the ranking presented above can be compared
against a raking based on quantities of materials consumed worldwide. Table 5 shows the
comparison of the rankings of materials based on the global consumption in ErP and the
environmental impacts, following the information presented in Annex A.
Table 5: Comparison of rankings of materials based on global consumption and
environmental impacts
Material

Rank based on
global
consumption

Rank based on
environmental
impacts

Deviation

Aluminium

1

1

0

Iron

2

2

0

Chromium

3

23

-20

Copper

4

3

1

Silicium

5

17

-12

Zinc

6

5

1

Polyethylene (PE)

7

8

-1

Magnesium

8

9

-1

Fluorspar

9

15

-6

Polypropylene (PP)

10

12

-2

Graphite

11

20

-9

Nickel

12

22

-10

Niobium

13

4

9

Cobalt

14

13

1

Tungsten

15

16

-1

Antimony

16

6

10

Dysprosium (Rare earths)

17

23

-6

Indium

18

11

7

Tantalum

19

10

9
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Material

Rank based on
global
consumption

Rank based on
environmental
impacts

Deviation

Gold

20

18

2

Palladium (Platinum Group Metals)

21

7

14

Gallium

22

18

4

Germanium

23

21

2

Beryllium

23

23

0

Rhodium (Platinum Groups Metals)

25

14

11

Polyethylene terephtalate (PET)

26

23

3

As shown in the table above, the environmental impacts of production and end of life have a
significant importance in the ranking of materials used in ErP. Aluminium, Iron, Copper, Zinc and
Polyethylene would remain in the high priority list of materials, but many materials would rank in
a very different position depending on the inclusion of ranking criteria on environmental impacts.
Other elements with high environmental impacts or impacts on health are already covered by
specific legislation, either at EU level or Member State level. For example, some phthalates used
as plasticisers in plastics, substances covered by the RoHS Directive (2011/65/EU), or the
Substances of Very High Concern in the REACH Regulation (1907/2006). These hazardous
substances are likely to be used in very low quantities in ErP, but their importance for health
issues makes them subject of specific legislation. Treating these substances on a product basis
under the Ecodesign Directive might not be as effective as horizontal legislation. In fact, some of
these policies were conceived as sector-specific legislation but later the potential extension to
other product groups was explored and sometimes made real. This is the case of the phthalates
ban in plastics, which started in Denmark in 1991 as a ban of specific phthalates used in childcare
products and in 2012 issued a recommendation to the EC under REACH to ban a number of
phthalates in all indoor products in the EU28.
Therefore, it can be inferred that horizontal legislation might be more efficient that sectorspecific policies in cases where the problem affects to a number of different sectors and products,
or where the issues caused by the material are of especially high importance (e.g. economically,
health-related).
In addition to the analysis of materials independently, the inter-relations and compatibility of
these materials may also be important for the end-of-life options that a product is given. For
example, materials with high environmental impacts and high recyclability may not be recycled if
they cannot be separated from other materials not compatible in recycling processes. Some
tables of compatibility of materials are shown in figures below.

28

Action plan for reducing and eliminating the use of phthalates in soft plastic. Danish Ministry of Energy and
Environment, June 1999
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Figure 3: Market value of mixed metals to be recycled. Source: Philips Green Pages

Figure 5: Compatibility of plastics for recycling processes. Source: Verein Deutscher
Ingenieure e.V.
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2.4 Trends in priority material consumption
Demand of raw materials and especially critical raw materials is expected to increase significantly
in the coming decades, mainly driven by the increase development of emerging technologies
(e.g. cobalt in Li-ions batteries, germanium in fibre optic cables, platinum and palladium in
catalysts, tantalum in capacitors)), mainly used in information and communication technologies
as shown in Table 6.
Table 6: Global demand of the emerging technologies analysed for some raw materials
(including some CRM) in 2006 and 203029
Raw material

Production 2006 (t)

Demand from
emerging technologies
2006 (t)

Demand from
emerging technologies
2030 (t)

Gallium

152

28

603

Indium

581

234

1,911

Germanium

100

28

220

Neodymium

16,800

4,000

27,900

Platinum

255

Very small

345

Tantalum

1,384

551

1,410

Silver

19,051

5,342

15,823

Cobalt

62,279

12,820

26,860

Palladium

267

23

77

Titanium

7,211,000

15,397

58,148

Copper

15,093,000

1,410,000

3,696,070

Regarding plastics, the production of primary plastics and plastics products in Europe has
increased respectively by 35% and 15% between 1992 and 2012 (consumption follows a similar
trend). However, an important decrease appeared in 2009 due to the economic crisis and a
reduced demand from the main industry sectors consuming plastics: automotive, buildings and
manufacturing.

29

European Commission DG ENTR (2010) Critical Raw Materials in the EU – Report of the ad-hoc Group on defining
Critical Raw Materials.
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Figure 4: Evolution of EU production of plastics in past 20 years30

2.5 Key findings from Chapter 2
The list of materials of Ecodesign concern has been established based on the main materials used
in ErP and their environmental impacts in production and end-of-life. This list can be used as
support in future Ecodesign work to identify key material inefficiencies or hotspots that could
occur in the life cycle of ErP. However, this is not a "closed" list and the material issues are vey
product- or sector-dependent. For this reason, it would be an error to systematically discard the
materials not considered as priority.
For example, the materials used in EEE differ from those used in machine tools, and so do the
treatment given to the products at their end-of-life. In the case of specific issues caused by
materials widely used in different sectors (e.g. hazardous substances in additives), horizontal
legislation might be more appropriate.
.

30

Source : PlasticsEurope
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Chapter 3: Material-related information in public
policies and legislation
The aim of this chapter is to provide a synopsis of material-related measures and policies,
starting with the Ecodesign Directive. A wide range of policy tools are possible to contribute to
material efficiency and defining the right mix of policies is a key challenge in ensuring that all
aspects of material efficiency are properly covered. In the EU, it turns out policies are increasingly
focusing on the whole life cycle, progressively shifting away from and end-of-life focus31.

3.1 Current coverage of material efficiency under the
Ecodesign Directive
3.1.1 Ecodesign Directive
The annexes I and II of the Directive 2009/125/EC specify ecodesign parameters that can be used,
among others, for preparing Implementing Measures, either based on generic or specific
ecodesign requirements:
 weight and volume of the product;
 use of materials issued from recycling activities;
 consumption of energy, water and other resources throughout the life cycle;
 use of hazardous substances
 quantity and nature of consumables needed
 ease for reuse and recycling: number of materials and components used, use of
standard components, time necessary for disassembly, complexity of tools
necessary for disassembly, use of component and material coding standards,
use of easily recyclable materials, easy access to valuable and other recyclable
components and materials; easy access to components and materials
containing hazardous substances;
 incorporation of used components;
 avoidance of technical solutions detrimental to reuse and recycling;
 extension of lifetime (minimum guaranteed lifetime, minimum time for
availability of spare parts, modularity, upgradeability, reparability);
 amounts of waste and hazardous waste generated;
 emissions to air, water and soil
31

OECD (2012) Sustainable Materials Management – Making better use of resources
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 information relating to the manufacturing process;
 information for consumers on the environmental performance of a product;
 information for consumers on how to install, use and maintain the product in
order to minimise its impact on the environment
 information for end-of-life treatment facilities
The Ecodesign Directive also foresees requirements for manufacturers to ecodesign their
products based on LCA and benchmarks.
The regulations issued under the Ecodesign Directive follow these parameters to set
generic and specific requirements on environmental performance of products. The
regulations approved to date are presented in the following section.

3.1.2 Ecodesign Regulations
Regarding the Ecodesign Implementing Measures, the table below shows the material-related
requirements included in the Regulations already in place and in preparation.
Table 7: Material-related requirements included in Ecodesign Implementing Measures in
place and in preparation
Lot number

Lot title

Legislative status

Material-related
requirement(s)

ENER Lot 1

Boilers and combi-boilers

Regulation 813/2013

-

ENER Lot 2

Water Heaters

Regulation 814/2013

Information relevant for
disassembly, recycling and/or
disposal at end-of-life

Regulation 617/2013

Information about mercury
content (for products with an
integrated display containing
mercury)
For notebook computers, if
the battery cannot be
replaced by the user himself, it
should be clearly mentioned in
technical documentation,
external packaging and
manufacturer’s website

Voluntary Agreement

Available printing modes for
low-consumables
consumption.
Easiness of disassemble.
Identification of plastic
materials.
Reusability and compatibility
of consumables.
Information about printing
modes and environmental
certifications of consumables.

ENER Lot 3

ENER Lot 4

PC and computer monitors

Imaging Equipment
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Lot number

Lot title

Legislative status

Material-related
requirement(s)

ENER Lot 5

TV

Regulation 642/2009

Information about mercury
and lead content

ENER Lot 6

Standby and off-mode losses

Regulation 1275/2008

-

ENER Lot 7

Battery chargers and external
power supplies

Regulation 278/2009

-

Regulation 347/2010

Information about mercury
content
Disassembly instructions for
luminaires

ENER Lot 8

Office lighting

ENER Lot 9

Street lighting

Regulation 245/2009

Information about mercury
content
Disassembly instructions for
luminaires

ENER Lot 10

Room air conditioning

Regulation 206/2012

-

ENER Lot 10

Residential Ventilation

Draft Regulation for
domestic range hoods

Information relevant for nondestructive disassembly for
maintenance
purposes
Information relevant for
dismantling, in particular in
relation to the motor and
any batteries, recycling,
recovery and disposal at endof-life

ENER Lot 10

Comfort fans

Regulation 206/2012

-

ENER Lot 11

Circulators

Regulation 641/2009

Information concerning
disassembly, recycling, or
disposal at end-of-life of
components and materials,
shall be made available for
treatment facilities

ENER Lot 11

Water pumps

Regulation 547/2012

Information relevant for
disassembly, recycling or
disposal at end-of-life

ENER Lot 11

Ventilation Fans

Regulation 327/2011

Information relevant for
facilitating disassembly,
recycling or disposal at endof-life
Information relevant to
minimise impact on the
environment and ensure
optimal life expectancy

ENER Lot 11

Electric motors

Regulation 640/2009

Information relevant for
disassembly, recycling or
disposal at end-of-life

ENER Lot 12

Commercial refrigerators and
freezers

Preparatory
study
currently updated by

-
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Lot number

Lot title

Legislative status

Material-related
requirement(s)

DG JRC-IPTS
ENER Lot 13

Domestic refrigerators and
freezers

Regulation 643/2009

-

ENER Lot 14

Domestic dishwashers

Regulation 1016/2010

-

ENER Lot 14

Domestic washing machines

Regulation 1015/2010

-

ENER Lot 15

Solid fuel small combustion
installation

Draft Regulation

Information relevant for
disassembly, recycling or
disposal at end-of-life

ENER Lot 16

Laundry driers

Regulation 932/2012

-

ENER Lot 17

Vacuum cleaners

Regulation 666/2013

Information relevant for nondestructive disassembly for
maintenance purposes, in
particular in relation to the
hose, suction inlet, motor,
casing and cable
Information relevant for
dismantling, in particular in
relation to the motor and any
batteries, recycling, recovery
and disposal at end-of-life

ENER (no lot
number)

Simple set-top boxes

Regulation 107/2009

-

ENER Lot 18

Complex set-top boxes

Working
Document
Voluntary Agreement

-

Regulation 859/2009

Information on lifetime of the
product
If the lamp contains mercury,
recommendations on how to
dispose of the lamp at its EoL

ENER Lot 19

Domestic lighting part I ‘nondirectional lamps’

ENER Lot 19

Domestic lighting part II
‘directional lamps’

Regulation 1194/2012

Information on lifetime of the
product
If the lamp contains mercury,
information of mercury
content, and
recommendations on how to
dispose of the lamp at its EoL

ENER Lot 20

Local room heating products

Draft Regulation

Information relevant for
disassembly, recycling or
disposal at end-of-life

ENER Lot 21

Central heating products

Working Document

-

Draft Regulation for
domestic ovens

Information on mass of the
appliance
Information relevant for nondestructive disassembly for
maintenance purposes
Information relevant for

ENER Lot 22

Domestic and commercial
ovens

Material-efficiency Ecodesign Report and Module to the Methodology
|45
for the Ecodesign of Energy-related Products (MEErP)

Part 1: Material Efficiency for Ecodesign

Lot number

Lot title

Legislative status

Material-related
requirement(s)
dismantling, in particular in
relation to the motor and any
batteries, recycling, recovery
and disposal at end-of-life

ENER Lot 23

Domestic and commercial hobs
and grills

Draft Regulation for
domestic hobs

Information relevant for nondestructive disassembly for
maintenance purposes
Information relevant for
dismantling, in particular in
relation to the motor and any
batteries, recycling, recovery
and disposal at end-of-life

ENER Lot 24

Professional washing
machines; dryers and
dishwashers

×

-

ENER Lot 25

Non-tertiary coffee machines

Draft Regulation

-

ENER Lot 26

Networked standby losses of
energy using products

Draft Regulation

-

ENER Lot 27

Uninterruptible power supplies

×

-

ENER Lot 28

Pumps for waste water

×

-

ENER Lot 29

Large pumps and pumps for
pools, fountains, aquariums

×

-

ENER Lot 30

Special motors

×

-

ENER Lot 31

Compressors

×

-

ENTR Lot 1

Refrigerating and freezing
equipment

Working Document

Information on refrigerant
charge in kg

ENTR Lot 2

Transformers

Working Document

Information on the weight of
all the main components of a
transformer (including the
conductor , the nature of the
conductor and the core
material)

ENTR Lot 3

Sound and imaging equipment

Working Document

-

ENTR Lot 4

Industrial and laboratory
furnaces and ovens

×

-

ENTR Lot 5

Machine tools

×

-

×

Instructions for the manual
pre-/dis-assembly of
permanent magnet motors,
and of electronics parts
(printed wiring boards/printed
circuit boards and displays >10
g or > 10 cm²), batteries and
larger plastic parts (>100 g) for
the purpose of efficient

ENTR Lot 6
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Lot number

Lot title

Material-related
requirement(s)

Legislative status

materials recycling
ENTR Lot 7

Steam boilers

x

-

ENTR Lot 8

Power cables

×

-

ENTR Lot 9

Entreprise servers

×

-

3.1.3 Methodology for Ecodesign of Energy-related Products
(MEErP)
The Methodology for Ecodesign of Energy-related Products allows measuring the amount of
materials consumed in ErP, from a life cycle approach. This section details how the MEErP takes
into account the environmental impacts of materials in each phase of the product’s life cycle.
 Production and distribution phase
The MEErP follows the three stages commonly used in LCA:
1. Life cycle inventory (LCI): The bill of materials (quantities and types of materials)
of the product including packaging is partitioned into elementary inputs and
outputs of all the necessary processes for their production.
2. Life cycle impact analysis (LCIA): the inputs (resources) and output (emissions)
quantified in the previous stage are translated into environmental impacts. Each
resource consumed and emission produced can produce impacts on several
impact categories (e.g. climate change, acidification, eutrophication, etc.)
3. Life cycle assessment (LCA): the results of the LCIA are analysed in relation to the
functional unit and the aspects responsible of the impacts are identified.
The indicators used in the EcoReport tool are the following:
Table 8: Environmental impact indicators used in the EcoReport tool
Other Resources & Waste

Unit

Total Energy (GER)

PJ

of which, electricity (in primary PJ)

PJ

Water (process)

mln. m3

Water (cooling)

mln. m3

Waste, non-haz./ landfill

Kt

Waste, hazardous/ incinerated

Kt

Emissions (Air)

Unit

Greenhouse Gases in GWP100

Mt CO2 eq.

Acidification, emissions

kt SO2 eq.

Volatile Organic Compounds (VOC)

Kt

Persistent Organic Pollutants (POP)

g i-Teq
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Heavy Metals

t Ni eq.

PAHs

t Ni eq.

Particulate Matter (PM, dust)

kt

Emissions (Water)

Unit

Heavy Metals

t Hg/20

Eutrophication

kt PO4

In addition to these, characterisation factors for analysing the criticality of specific materials of
interest are provided in the MEErP report, based on total consumption of the material in the EU,
dependency of the EU from imports, substitutability, and the recycling rate of these materials.
The indicator of criticality used in the MEErP is Critical Raw Material Index (expressed in kg Sbeq.). However, these characterisation factors are not included within the EcoReport tool.
Characterisation factors are only provided for the Critical Raw Materials listed in the EU
Communication “Tackling the challenges in commodity markets and raw materials”
(COM(2011)25 final):
Table 9: Critical Raw Materials included in the MEErP
Antimony

Indium

Beryllium

Magnesium

Cobalt

Niobium

Fluorspar

Platinum group metals

Gallium

Rare earths

Germanium

Tantalum

Graphite

Tungsten

The MEErP also proposes indicators for Hazardous Substances used in products:
 Hazardous Substances banned by RoHS Directive (2011/65/EU) but allowed
under some exemptions: cadmium, lead, mercury, hexavalent chromium,
polybrominated biphenyls and polybrominated diphenyl ethers
 Substances of Very High Concern (SVHC) used (as per candidate list proposed
under the REACH Regulation (1907/2006))
The indicators proposed have to be calculated manually, and are not included within the
EcoReport tool. These indicators are:
 Mass of Hg in product (in mg per product)
 Mass of Cd in product (in mg per product)
 Mass of Pb in product (in mg per product)
 Mass of Cr VI in product (in mg per product)
 PBB concentration (in %, for component of homogeneous material)
 PBDE concentration (in %, for component of homogeneous material)
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 Total mass of SVHC on the Candidate list (in mg per product)
The MEErP allows specifying the percentage of metal scrap used in the production. This way, the
recycled metal content can be accounted for in the analysis of environmental impacts.
Furthermore, the EcoReport tool gives the possibility of adding extra materials not available in
the tool. This is done by including manually custom life cycle inventories for the impact indicators
presented in Table 8. This option can be also used for adding any recycled material.
 Use phase
The MEErP allows the accounting of auxiliary materials during the use phase. The list of
consumable materials available for the modelling of the use phase is presented in Table 10.
Table 10: Auxiliary materials included in the EcoReport
Office paper
Toner
Detergent dishwasher
Rinsing agent dishwasher
Regenerating Salt dishwasher
Vacuum cleaner bags

Similarly to the materials used in the production phase, custom LCI of auxiliary materials can be
introduced in the EcoReport tool.
The results of the environmental impact of the use phase are given by using the same indicators
presented in Table 8. All the aspects included in the use phase are aggregated in the results and
there is no differentiation of impacts due to consumption of energy, water, or auxiliary materials.
 End-of-life phase
The modelling of the end-of-life phase in the MEErP includes different options for:
 Recycling
 Reuse of components
 Recycling
 Energy recovery
 Disposal
 Incineration without energy recovery
 Landfill
This follows the common approach for life cycle inventories as described in the standard ISO
14041. Furthermore, the MEErP (through the EcoReport) allows including a qualitative
judgement on the recyclability of the materials categories (best, better than average, average,
worse than average, and worst).
The results of the environmental impact of the end-of-life phase are given by using the same
indicators presented in Table 8.
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3.2 Other mandatory instruments
The objective of this subsection is to review the existing legislation somehow including materialrelated measures, and to briefly present their characteristics, especially concerning how ErP are
covered. If available, the contribution of this legislation to potential material efficiency
improvement is also presented.

3.2.1 Waste Framework Directive (2008/98/EC)
The Waste Framework Directive (WFD) presents the basic concepts and definitions related to
waste management, introduces the "polluter pays principle" and the "extended producer
responsibility" and establishes the well-known waste management hierarchy: (a) prevention; (b)
re-use; (c) recycling; (d) other recovery, e.g. energy recovery; and (e) disposal. It also sets an EU
re-use and recycling target of 50% for Municipal Solid Waste (MSW) for four materials (paper,
metal, plastic and glass) and of 70% for Construction and Demolition (C&D) waste. However, it
has not resulted in many strong waste prevention policies so far; Member States (MS) are only
required to have national waste prevention programmes by December 2013.EuP/ErP are not
specifically covered by the WFD but they can be found in the MSW.

3.2.2 Waste of Electric and Electronic Equipment Directive
(2012/19/EU)
The Waste of Electric and Electronic Equipment (WEEE) Directive was initially adopted as
Directive 2002/96/EC, and was recast in 2012 (after several updates in between). In particular, it
establishes that “when supplying a new product, distributors are responsible for ensuring that
such waste can be returned to the distributor at least free of charge”, which is an application of
the extended producer responsibility introduced in the WFD. Besides, in relation to material
efficiency, Article 4 of the WEEE Directive states that “Member States shall [...] encourage
cooperation between producers and recyclers and measures to promote the design and
production of EEE, notably in view of facilitating re-use, dismantling and recovery of WEEE, its
components and materials”. The WEEE Directive also sets EU targets for the collection, recovery
and recycling, by category of appliance (see Annex B). The WEEE Directive thus directly covers
(or will cover) all types of ErPs with measures that deal with several aspects of material efficiency
introduced before, especially the environmental impacts of end-of-life of materials, and the
quantity of materials used over lifecycle thanks to increased recovery and recycling rates . A
previous impact assessment estimated the monetary value of materials recovered through the
WEEE Directive at 2.2 billion Euros per year32. In 2005, 2.7 million tonnes of WEEE were reported
as collected by Member States (33% of WEEE arising) and went to authorised treatment facilities
to be treated in accordance with the Directive. In 2010, according to Eurostat data, 3.5 million
tonnes of WEEE were collected by Member States, of which 2.48 million tonnes were re-used or

32

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=SEC:2008:2933:FIN:EN:PDF
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recovered for recycling. The materials included in WEEE are mostly ferrous metals (43%33), nonferrous metals (7%), plastics (17%), glass (14%), and minerals (4%), the remaining being
shredding residues, printed wiring boards and other materials.

3.2.3 Restriction on Hazardous Substances Directive (2011/65/EU)
The Restriction on Hazardous Substances (RoHS) Directive, initially adopted as Directive
(2002/95/EC), was recently recast (2011/65/EU): in particular the scope of the Directive was
extended. RoHS bans the use of six hazardous substances (lead, mercury, cadmium, hexavalent
chromium, polybrominated biphenyls - PBB and polybrominated diphenyl ethers - PBDE) in
electric and electronic equipment (EEE). Amongst these six substances, chromium has been
identified as a priority material in the context of this study (see Chapter 2:). There are exemptions
for some substances in given applications, which are regularly revised based on the technical and
economic context (possibility of substitution). The list of hazardous substances is also under
continuous discussion and the framework of the Directive enables further substances, if relevant,
to be added to the list. Through an ecodesign measure, the Directive thus also fosters re-use,
recovery and recycling, which are facilitated by the absence of the hazardous substances in the
waste. On the other hand, when no specific provisions for a certain tolerance are planned, the
entry into force of this measure may hamper waste recovery and recycling in the short term, until
all non-compliant products disappear from the waste streams.
The amounts of hazardous substances annually avoided each year due to RoHS are34: 89 800
tonnes (t) of lead, 4 300 t of cadmium, 537 t of hexavalent chromium, 22 t of mercury, and
12 600 t of octa-BDE. However, it is not clear whether the reduction in the use of the banned
substances in RoHS actually result in a net reduction of resources, as it is not known what
amounts of substitution materials are needed. Furthermore, the Directive recast impact
assessment35 states that most of the impacts linked to products groups newly included in the
scope of the Directive are limited because the assessed product groups are not characterised by
particularly large market volumes and significant occurrences of RoHS substances.

3.2.4 Regulation on the Registration, Evaluation, Authorisation
and Restriction of Chemicals (REACH) (1907/2006)
The Regulation on the Registration, Evaluation, Authorisation and Restriction of Chemicals
(REACH) aims at improving the protection of human health and the environment through the
better and earlier identification of the intrinsic properties of chemical substances. It places
33

All percentages given relate to France: ADEME (2013), Rapport annuel sur la mise en œuvre de la réglementation
relative aux Déchets d’Équipements Électriques et Électroniques (DEEE).
34

European Commission (2008) Impact Assessment – Commission staff working paper accompanying the Proposal for
a Directive of the European Parliament and of the Council on waste electrical and electronic equipment (WEEE)
(recast). COM(2008) 810.
35

BIO Intelligence Service (2012), Measures to be implemented and additional impact assessment with regard to scope
changes, pursuant to the new RoHS Directive, Final Report prepared in collaboration with ERA Technology for the
European Commission, DG ENV. Available here: http://rohs.biois.com/announcements-1/finalreport
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greater responsibility on industry to manage the risks from chemicals and to provide safety
information on the substances. In particular, manufacturers and importers have to gather
information on the properties of their chemical substances and to register the information in a
central database. REACH provides criteria to identify “substances of very high concern” (SVHC)
included on the candidate list36, which then need to be subject to an authorisation to be used or
put on the market after they have been included in a “List Of Substances Subject To
Authorisation”37. In particular, substances with the following hazard properties may be identified
as SVHCs:
 Substances meeting the criteria for classification as carcinogenic, mutagenic or
toxic for reproduction category 1A or 1B in accordance with Commission
Regulation (EC) No 1272/2008 (CMR substances);
 Substances which are persistent, bioaccumulative and toxic (PBT) or very
persistent and very bioaccumulative (vPvB) according to REACH (Annex XIII);
 Substances identified on a case-by-case basis, for which there is scientific
evidence of probable serious effects that cause an equivalent level of concern
as with CMR or PBT/vPvB substances.
REACH thus promotes the progressive substitution of the most dangerous chemicals when
suitable alternatives have been identified.
REACH is complemented by other instruments related to the risks of chemicals, which build a
substantial framework. These instruments, listed below in a non-exhaustive manner, do not
directly deal with material efficiency aspects, beyond REACH impacts:
 The Regulation No 1272/2008 on the classification, labelling and packaging of
substances and mixtures (CLP Regulation) ensures that the hazards presented
by chemicals are clearly communicated to workers and consumers in the
European Union through classification and labelling of chemicals. In particular,
it classifies CMR substances in Annex VI.
 The Biocidal Product Regulation (BPR, Regulation (EU) 528/2012) concerns the
placing on the market and use of biocidal products.
 The Prior Informed Consent Regulation (PIC, Regulation (EU) 649/2012)
administers the import and export of certain hazardous chemicals and places
obligations on companies who wish to export these chemicals to non-EU
countries.
 The Stockholm Convention on Persistent Organic Pollutants, effective since
2004, which bans or restricts the production and use of POPs.
As underlined by a previous study38, well funded information on benefits of REACH is
scarce, partly because of the various difficulties connected to benefit estimation, e.g. the

36

Available here: http://echa.europa.eu/web/guest/candidate-list-table
Available here: http://echa.europa.eu/web/guest/addressing-chemicals-of-concern/authorisation/recommendationfor-inclusion-in-the-authorisation-list/authorisation-list
38
Ökopol (2007), Analysis of studies discussing benefits of REACH.
37

52|

Material-efficiency Ecodesign Report and Module to the Methodology
for the Ecodesign of Energy-related Products (MEErP)

Chapter 3: Material-related information in public policies and legislation

dependency of impacts on the behaviour of industry actors, the lack of data on cause-effect links,
or current chemicals related damage. Despite the proven benefits in terms of occupational health
and public health of REACH and chemical-related legislation framework, no quantification of
these impacts related to material efficiency was found.

3.2.5 Directive on Packaging and packaging waste (94/62/EC)
The Packaging Directive provides for measures aimed at limiting the production of packaging
waste and promoting recycling, re-use and other forms of waste recovery. Their final disposal
should be considered as a last resort solution. It covers all packaging placed on the EU market
and all packaging waste, thus it is indirectly linked to EuP/ErP through their packaging, but is not
dealing with the packaged products themselves. In particular, the Directive sets recycling targets
for packaging waste, both overall and by type of materials (from 1 January 2009: 60 % for glass,
paper and board;50 % for metals;22.5 % for plastics; and 15 % for wood). The Directive also
implements ecodesign requirements, e.g. through the design of reusable or recoverable
packaging and the reduction of hazardous substances in packaging materials.
From the half of the 20th century, there is a clear reduction in the amount of material used in
different types of packaging (e.g. 67% for a yoghurt pot, 77% for a metal drink can)39.The
contribution of the Packaging Directive from its entry into force in this reduction is not clear, as
its effects are complementing the natural development of the packaging market. Furthermore, it
was observed that higher amounts of packaging waste are being recycled40.

3.2.6 End-of-Life Vehicles Directive (2000/53/EC)
The End-of-Life Vehicles (ELV) Directive aims at preventing waste from vehicles and at reusing,
recycling and recovering end-of-life vehicles and their components. In particular, it introduces
restrictions on the use of heavy metals (lead, mercury, hexavalent chromium, cadmium) for
vehicles put on the market after 1 July 2003 and sets the following targets for all end-of life
vehicles produced:
 By 1 January 2006, the reuse and recovery shall be at least 85 % by an average
weight per vehicle and year; the reuse and recycling shall be at least 80 % by an
average weight per vehicle and year.
 By 1 January 2015, the reuse and recovery shall be at least 95 % by an average
weight per vehicle and year; the reuse and recycling shall be at least 85 % by an
average weight per vehicle and year.
The ELV Directive also requires the provision of information related to material efficiency (e.g.
dismantling information, identification and labelling of materials and components of vehicles
that can be stripped before further treatment), fosters the integration of increasing quantities of

39

EUROPEN; Packaging and Packaging Waste Statistics 1998 – 2006.
Treatment of packaging waste in the EU-27, Packaging waste 2007, EUROSTAT, Environmental Data Centre on
waste.
40
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recycled material in vehicles, and encourages companies to take into full account and facilitate
the dismantling, reuse and recovery during the design and production of new vehicles.

3.2.7 Directive on the type-approval of motor vehicles with regard
to their reusability, recyclability and recoverability
(2005/64/EC)
This Directive sets objectives on the construction of certain vehicles which shall be:
 Reusable and/or recyclable to a minimum of 85 % by mass, and
 Reusable and/or recoverable to a minimum of 95 % by mass41.
These targets, which are one of the first examples of regulatory ecodesign requirements, are
consistent with the ones in the ELV Directive as the recyclability and recoverability target rates
are logically set higher than the recycling and recovery target rates. The Directive also lays down
specific provisions to ensure that the re-use of component parts does not give rise to safety or
environmental hazards. Furthermore, like many other Directives, it also includes information
provision aspects on the mass and material composition of the vehicle.

3.2.8 Directive on Batteries and accumulators and waste batteries
and accumulators (2006/66/EC)
The Battery Directive prohibits the placing on the market of certain batteries and accumulators
with a proportional mercury or cadmium content above a fixed threshold. It contains measures
for establishing schemes aiming at high level of collection and recycling of batteries with
quantified collection and recycling targets (depending of the type of battery). Collection rates of
at least 25% and 45% have to be reached by 26 September 2012 and 26 September 2016
respectively. The Directive also sets out minimum rules for producer responsibility and provisions
with regard to labelling of batteries and their removability from equipment. It covers all types of
batteries and accumulators, apart from those used in equipment to protect Member States'
security or for military purposes, or in equipment designed to be sent into space. The
Commission has submitted a proposal for the modification of the Directive; the new text of the
Batteries Directive is currently under discussion.

3.2.9 Directive on Industrial emissions (2010/75/EU)
The objective of the Industrial Emissions Directive (2010/75/EU), which is the successor of the
Integrated Pollution Prevention and Control Directive (96/61/EC), is to reduce harmful industrial
emissions across the EU. Operators of industrial installations operating activities in scope of the
Directive are required to obtain an integrated permit from the authorities in the EU countries.
The Directive is based on the following principles:
41

ISO 22628 provides the calculation methods for recoverability and reusability, see Chapter 4:.
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 Integrated approach: the permits must take into account the whole
environmental performance of the plant, covering e.g. emissions to air, water
and land, generation of waste, use of raw materials, energy efficiency, noise,
prevention of accidents, and restoration of the site upon closure.
 Best Available Techniques: the permit conditions including emission limit
values (ELVs) must be based on the Best Available Techniques (BAT).
 Flexibility: licensing authorities are allowed to set less strict emission limit
values in specific cases (based on a costs-benefits assessment).
 Inspections: the Directive requires a site visit to take place at least every 1 to 3
years, using risk-based criteria.
 Public participation.
This Directive thus covers the environmental impacts of the extraction and production phases at
the overall level, for all types of materials and ErPs produced within the EU. Because of this very
wide scope, it is difficult to quantify what is its environmental contribution. It is important to note
that because a substantial amount of ErPs can be produced outside the EU and imported for use
within the EU (e.g. Information and Communication Technologies), a share of the embedded
impacts of products is not covered by the Directive.

3.2.10 Directive on the Management of waste from the extractive
industries (2006/21/EC)
The mining waste Directive (2006/21/EC) covers waste resulting from the extraction, treatment
and storage of mineral resources and the working of quarries. Such waste must be managed in
specialised facilities in compliance with specific rules (e.g. facilities must have a permit issued by
the competent authorities, be suitably located, must prevent soil, air and water pollution, provide
a financial guarantee for site restoration), and Member States shall take every precaution to limit
risks to public health and the environment related to the operation of extractive waste
processing facilities, inter alia by applying the concept of “best available techniques”. They must
ensure that waste facility operators draw up a waste management plan, to be reviewed every five
years, aiming at:
 Preventing or reducing the generation of waste and/or its harmful nature;
 Encouraging waste recovery through recycling, re-use or reclaiming; and
 Encouraging the short and long-term safe disposal of waste.
Like the Directive on industrial emissions, this Directive includes public participation.This
Directive thus covers the environmental impacts of the extraction of materials within the EU.
Like for the Industrial Emissions Directive, its contribution to material efficiency is difficult to
quantify, and a substantial share of the extraction impacts is not covered by its scope, because
extraction activities for many minerals (e.g. rare earth metals) currently mostly occur outside the
EU.
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3.2.11 The Construction Products Regulation (No 305/2011)
The Construction Products Regulation (No 305/2011) laying down harmonised conditions for the
marketing of construction products, aims at ensuring reliable information on construction
products in relation to their performances. It provides a “common technical language", offering
uniform assessment methods of the performance of construction products, to be applied by
manufacturers, Member States authorities and users (architects, constructors, etc.).
In particular, the requirement n°7 for construction works in Annex I deals with sustainable
resources42: “Sustainable use of natural resources: The construction works must be designed,
built and demolished in such a way that the use of natural resources is sustainable and in
particular ensure the following:
(a) Reuse or recyclability of the construction works, their materials and parts after demolition;
(b) Durability of the construction works;
(c) Use of environmentally compatible raw and secondary materials in the construction works.”
The Regulation therefore covers most of the material efficiency aspects considered in this study:
environmental impacts of extraction, production and end-of-life of materials, recyclability of
materials/product, recoverability of materials/product, reusability of components/product, origin
of materials, and reparability and durability of components/product.

3.3 Voluntary instruments
3.3.1 EU Ecolabel
The EU Ecolabel awards products with the best environmental performance on the market,
based on different criteria that are defined for each product category. The environmental
benefits of ecolabelled products can be measured throughout their life cycle, from the extraction
of raw material to disposal. The EU Ecolabel, as both a voluntary and a selective scheme, does
not have the power and universality that measures such as regulations can provide. However,
good environmental labelling schemes will remain attractive to consumers because of their
immediacy and simplicity, and “pulls” the market to better environmental performances. It is also
a dynamic tool as the criteria and levels of performance have to be updated regularly depending
on the evolution of the market: in order to be meaningful, the Ecolabel should only be awarded
to a limited number of products of the market. In terms of scope, any EuP/ErP is a potential
candidate for the Ecolabel scheme.
The EU Ecolabel covers some 28 product and service categories, from paints to accommodation
services. Each of the product and service categories presents publicly available certification
criteria that relate to the entire life cycle of the product (see Annex B).Amongst the policies
related to ecodesign strategies, it represents the most important contributions to resource
savings.For all product categories covered by the EU Ecolabel, the total amount of materials
42

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2011:088:0005:0043:EN:PDF
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saved is estimated to be 0.53 Mt for an assumed 5% market share of Ecolabelled products43. The
saved materials include, amongst others (by order of importance): granite, peat, fertiliser,
titanium dioxide and pesticide.

3.3.2 Green Public Procurement
The European Commission published in 2012 a preliminary set of GPP criteria for 10 priority
products and services44. These “core” criteria are based on the EU Ecolabel criteria or on other
existing national ecolabels (see Annex B). The priority products and services cover sectors such as
energy, building materials, office equipment and cleaning products.

3.3.3 Eco-Management and Audit Scheme
The EU Eco-Management and Audit Scheme (EMAS) is an environmental management systems
formalised as a Regulation (1221/2009/EC).Environmental management systems are important
voluntary tools used by organisations to improve their environmental performance, and help
ensure their compliance with environmental legislation. Since 2001, EMAS has been open to all
economic sectors including public and private services. Key priorities of the environmental
performance of a company include the efficient use of natural resources (e.g. energy, water,
materials), waste prevention, recycling and re-use, green public procurement and sustainable
mobility. Resource efficiency is therefore dealt with under a various number of aspects.
Numerous studies, including the REMAS project and the evaluation of EMAS II on behalf of the
European Commission (the EVER project), have concluded that a formal EMS brings real
economic benefits to companies, improving site environmental management activities and
overall performance45.

3.3.4 Eco-innovation Action Plan
Eco-innovation Action Plan (EcoAP) is a comprehensive set of initiatives to improve the market’s
uptake of eco-innovation. Adopted by the Commission in 2011, the plan expands the EU’s focus
from green technologies to every aspect of eco-innovation – including products and services. The
EcoAP builds on EU eco-innovation activities and experience gained over the last decade,
especially under the Environmental Technologies Action Plan (ETAP). These encompass
everything from recycled materials to wastewater treatment, and from green business and smart
purchasing schemes to environmental labelling. It can therefore cover all possible aspects of
resource efficiency as it supports innovative products, services and technologies that make better
use of resources, while reducing Europe’s ecological footprint.

43

BIO (2011), Analysis of the key contributions to resource efficiency, for DG ENV.
http://ec.europa.eu/environment/gpp/eu_gpp_criteria_en.htm
45
REMAS Project results and Findings: remas.ewindows.eu.org/content/results.htm
44
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3.4 Overview of existing mandatory and voluntary
instruments
Table 11below provides a summary of the qualitative elements of this legislation review in the
perspective of material efficiency. It specifies for each legislation and measure which ones of the
three strategies (ecodesign, waste prevention, recycling) are covered, whether EuP/ErP are
covered, and at which stages of the life cycle it applies. It can be observed that many
legislation/measures reviewed are addressing the stage of the placing on the market, while the
use phase is only covered by the two high-level schemes, EMAS and EcoAP. Ecodesign, as a
strategy, is concerned in all legislation/measures reviewed except for the Waste Framework
Directive. Furthermore, the legislation covering EuP/ErP is always applying at only one phase of
the life cycle, except the Battery Directive. Please note that the stage of application of a measure
is not necessarily related to the stages of the life cycle taken into consideration: for instance, the
EU Ecolabel adopts a life cycle approach in the definition of the criteria but only applies before
products are put on the market.
Table 11: Summary of the legislation review
Covers
Legislation/Measure

Related
strategies

Ecodesign
(2009/125/EC)

Ecodesign

Directive

Applies

Non
EuP/ErP

Before
placing on
the
market

During the
use phase

At the
end-oflife phase

Yes

No

Yes

No

No

material
EuP/ErP

Waste Framework Directive
(2008/98/EC)

Waste
Recycling

prevention,

Yes

(not
specifically)

Yes

No

No

Yes

Waste of Electric and
Electronic
Equipment
Directive (2012/19/EU)

Ecodesign,
Waste
prevention, Recycling

Yes

No

Yes

No

Yes

Yes

Yes

No

No

Yes
REACH
(2006/1907/EC)

Regulation

Restriction on
Substances
(2011/65/EU)

Hazardous
Directive

(indirectly,
though
substances)

Ecodesign

Ecodesign,
prevention,
(indirectly)

Waste
Recycling

Yes

(with
exemptions)

No

Yes

No

No

Directive on packaging and
packaging waste (94/62/EC)

Ecodesign,
Waste
prevention, Recycling

No

Yes

Yes

No

Yes

End-of-Life
Vehicles
Directive (2000/53/EC)

Ecodesign,
prevention

No*

Yes

Yes

No

Yes

Directive 2005/64/EC

Ecodesign,
Waste
prevention
(indirectly),
Recycling (indirectly)

No*

Yes

Yes

No

No

No

Yes

No

Yes

Waste

Directive on batteries and
accumulators and waste
batteries and accumulators
(2006/66/EC)

Ecodesign, Recycling

(for
EuP/ErP
incorporatin
g batteries)

EU Ecolabel

Ecodesign

Yes

Yes

Yes

No

No

Green Public Procurement

Ecodesign

Yes

Yes

Yes

No

No
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Covers
Legislation/Measure

Related
strategies

Eco-management and Audit
Scheme (EMAS)

Ecodesign,
Waste
prevention, Recycling

Eco-innovation Action Plan
(EcoAP)

Ecodesign,
Waste
prevention, Recycling

Applies

Non
EuP/ErP

Before
placing on
the
market

During the
use phase

At the
end-oflife phase

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

material
EuP/ErP

*Vehicles are not included in the current scope the Ecodesign Directive, thus not considered as EuP/ErP is the above
table, even if they consume energy during the use phase.

3.5 Current contribution of Ecodesign to material
efficiency
The Ecodesign Directive aims to reduce the environmental impacts of ErPs in the EU market.
Although most of the Ecodesign preparatory studies to date have focused on energy
consumption as the main environmental aspect of ErP, some Ecodesign Regulations also tackle
material consumption (see section 3.1.1). At the time of writing, most of the Ecodesign
Preparatory Studies were launched under the EuP Directive (2005/32/EC), which did not include
Energy-related Products in its scope but only Energy-using Products, and followed the MEEuP.
Product design strategies (other than existing implementing measures) can also reduce material
consumption, and could give room for further implementing measures. Lightweight design, for
example, can save one third of material on average if product design is optimised for material use
instead of for production costs46. Around 30% of metal components in buildings, transport and
machinery could be reused in new products, reducing the need of new materials47. Furthermore,
longer lifetime of ErPs increases the material efficiency with little or no extra energy consumed
by old products compared with new and more efficient products48.
No impact assessment has been carried out on the material efficiency contributions of Ecodesign
Implementing Measures. There exist however product design strategies used by manufacturers
such as packaging design, lightweighting, increase of recyclability, or servicing, that may help
increase material efficiency in ErP.
These strategies are common in the ICT industry, with the design of smaller, multi-functional
products and digital services that replace physical products (e.g. floppy disks, CDs, books).The
production of an e-book reader requires the extraction of 15 kg of minerals on average, against
0.3 kg of minerals for one book made of recycled paper. However, the capacity of an e-book
reader of containing multiple books, make the environmental impacts per functional unit (i.e.

46

Carruth MA, Allwood JM, Moynihan MC. 2011 The technical potential for reducing metal requirements through
lightweight product design. Resour. Conserv. Recycl. 57, 48–60. (doi:10.1016/j.resconrec.2011.09.018)
47
Cooper DC, Allwood JM. 2012 Reusing steel and aluminium components at end of product life. Environ. Sci. Technol.
46, 10334–10340. (doi:10.1021/es301093a)
48
Skelton ACH, Allwood JM. In press. Product-life trade-offs: what if products fail early? Environ. Sci Technol.
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reading one book) 40 to 50 times lower than paper books.49 In the mobile phone industry, the
reduction of packaging has been significant, reducing the product/volume of packaging ratio
from 18% to 25%, which saved around 236 tonnes/year of plastics and cardboard.50
In conclusion, it is difficult to give an estimation of the current contribution of the Ecodesign
Directive to material efficiency in the EU.

3.6 Gaps in existing legislation and opportunities with
MEErP
The objective of this section is to analyse the identified policies to find possible gaps or failures
that could be fixed by Ecodesign Implementing Measures. A two-step approach was
implemented to do so.
Firstly, all material efficiency aspects related to ecodesign were listed and investigated in regards
to existing horizontal gaps in the existing legislation, which cannot be solved through
substance/material-related measures. Even if current legislation partly covers a material
efficiency aspect in a horizontal manner, it is possible that “relative” gaps exist for some product
categories in ErPs, e.g. more ambitious targets than the current horizontal legislation could be
set for a particular product category. This discussion is presented in column A of the table below.
The second step consists of assessing how the current MEErP enables to deal with these
“absolute” or “relative” gaps in existing policies. This discussion, presented in column B, is based
on the MEErP and its EcoReport tool.
Based on this table, the main limitation of the MEErP and EcoReport tool is the fact that it is
based on generic LCI (e.g. for production processes), and relies on a limited number of
environmental indicators available in EcoReport. Because the embedded impacts of imported
products are very difficult, if not impossible, to estimate and control, complementary legislative
or economic measures (e.g. supply chain requirements) may contribute to an improvement of the
environmental performances of ErPs sold in the EU.

49

D.
Goleman,
and
Norris
G,
2010,
How
www.nytimes.com/interactive/2010/04/04/opinion/04opchart.html
50

Green

Is

Source: database at: www.conseil-emballage.org/web/c_fiche.asp
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Table 12: Current coverage of material efficiency aspects with existing legislation and potential use of MEErP
Material efficiency aspect

A. Current legislation

B. Potential role of MEErP

Quantity of material used over life cycle

Regarding the quantity of materials used, including the ones identified as priority
materials in this study (see Chapter 2:), no horizontal legislation applies to ErPs so
that potential gaps may exist for certain product groups.

The current concept of the MEErP allows a calculation of the reduction or
the substitution of all types of materials over the life cycle (provided there
are no major trade-offs with other environmental impacts). Indeed, more
materials are now included in the new EcoReport tool, and additional ones
can be added manually if needed to perform a comparative LCA.

Environmental impacts of extraction,
production and end-of-lifeof materials

The industrial emissions Directive and the mining waste Directive cover
horizontally the environmental impacts of extraction or production of materials
and products on the EU soil. The construction products Regulation also includes
requirement on the sustainability of construction products used.

Although there is no “absolute” horizontal gap on extraction and
production in the EU given the current legislation, some measures could
focus on specific problematic materials with higher requirements.
However, MEErP does not allow tackling this aspect: it would require
being able to indicate specific LCI data of the extraction and production
processes of the different materials (currently this data is generic).
However, going to this level of details would result in having a detailed
LCA at the site level, and not relevant to have improvement options at the
product group level. It is nonetheless paramount that EcoReport database
is kept up to date and representative of the current extraction and
production processes used worldwide to manufacture ErPs sold in the EU,
also when manufactured outside the EU.

Regarding end-of-life impacts, the waste management hierarchy in the WFD and
the WEEE Directive as well as requirements in the Construction Products
Regulation promote treatments with the lowest environmental impacts.
When considering the health and toxicity impacts of chemicals over the complete
lifecycle of products, the RoHS and REACH Directives fully cover this aspect.
REACH has an open scope. Six substances are currently concerned by RoHS, but
the legislative framework enables further hazardous substances to be included
within the scope. Restrictions on hazardous substances are also common in the
EU Ecolabel criteria.

Recyclability of materials/product

Regarding the coverage of impacts over the whole lifecycle, MEErP
approach enables to assess some environmental impacts to a certain level
of details. As illustrated by the example of REACH and RoHS, it is possible
that a more thorough analysis may be possible for specific impact
indicators, in order to fully understand all the material stakes. In particular,
MEErP considers two additional impact indicators (compared to MEEuP)
for Hazardous substances (based on RoHS) and Substances of Very High
Concern, which are however not included in the EcoReport tool, but
recommended for a manual assessment. This is one constraint of the
format of the preparatory studies, for the sake of feasibility.

Recyclability of materials/product

Recyclability of materials/product

Article 4 of the WEEE Directive recast calls for more consistency with the
Ecodesign Directive and promotes cooperation between producers and recyclers

The EcoReport allows including a qualitative judgement on the
recyclability of the materials categories (best, better than average,
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Material efficiency aspect

A. Current legislation

B. Potential role of MEErP

in view of facilitating re-use, dismantling and recovery of WEEE. In this sense,
measures to meet the WEEE objectives may improve the
reusability/recyclability/recoverability of products to be put on the market. Thus,
the WEEE Directive, through re-use/recycling targets by product category, might
have an indirect effect on the level of recyclability of the covered EEE, but
nothing is directly imposed to manufacturers from a product design perspective.
More ambitious and direct targets may be realistic for certain ErPs and/or for
certain couples material/ErP. Directive 2005/64/EC on the type-approval of motor
vehicles is an example of such product-specific targets.

average, worse than average, and worst). According to the MEErP, “the
reasoning is that through an optimised pre-disassembly of larger metal,
glass, etc. parts --before the rest of the product goes into a shredderbased recycling route- the contamination of these materials is limited and
therefore they are more likely to be recycled in applications where they
displace virgin materials.”

The RoHS and REACH Directives, through the phase out of hazardous substances
that can be problematic for the end-of-life treatment of products (e.g.
decontamination required) may also contribute to a better recyclability of
products. However, when substitutes are used for such substances (which is often
the case), there is no guarantee that they will not result in new or similar issues
for the end-of-life management.
The EU Ecolabel also considers criteria related to recyclability.
Recoverability of materials/product
Article 4 of the WEEE Directive recast calls for more consistency with the
Ecodesign Directive and promotes cooperation between producers and recyclers
in view of facilitating re-use, dismantling and recovery of WEEE. In this sense,
measures to meet the WEEE objectives may improve the
reusability/recyclability/recoverability of products to be put on the market. Thus,
the WEEE Directive, through recovery targets by product category, might have
an indirect effect on the level of recoverability of the covered EEE, but nothing is
directly imposed to manufacturers from a product design perspective. More
ambitious and direct targets may be realistic for certain ErPs and/or for certain
couples material/ErP. The EU Ecolabel also considers criteria related to
recoverability.
Reusability of components/product
Article 4 of the WEEE Directive recast calls for more consistency with the
Ecodesign Directive and promotes cooperation between producers and recyclers
in view of facilitating re-use, dismantling and recovery of WEEE.In this sense,

The MEErP could go a step further by allowing the consultants to indicate
a value of recyclability per material category and to automatically adapt
the environmental impacts of the recycled material based on this
recyclability rate.

Recoverability of materials/product
The EcoReport tool allows specifying the share of materials that goes to
heat recovery, for various materials categories except metals. However, as
already indicated the recovery not only depends on the recoverability but
also of the end-of-life practices. In addition, the recoverability includes the
potential for the heat recovery, material recovery (i.e. recyclability) and reuse (i.e. reusability).
The MEErP could go a step further by allowing the consultants to calculate
the recoverability (not only considering heat recoverability) of a
material/product (using an appropriate recognised standard) and to assess
it for the Base-cases and their improvement options to see if there is a
potential to set ecodesign requirements.
Reusability of components/product
The EcoReport tool allows specifying the share of the product that can be
reused in new products. However, as already indicated the reuse not only
depends on the reusability but also of the end-of-life practices.
The MEErP could go a step further by allowing the consultants to calculate
the reusability of a product and to asses it for the Base-cases and their
improvement options to see if there is a potential to set ecodesign
requirements.
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Material efficiency aspect

A. Current legislation

B. Potential role of MEErP

measures to meet the WEEE objectives may improve the
reusability/recyclability/recoverability of products to be put on the market. Thus,
the WEEE Directive, through re-use/recycling targets by product category, might
have an indirect effect on the level of reusability of the covered EEE, but nothing
is directly imposed to manufacturers from a product design perspective. Also, the
fact that the targets are set for reuse and recycling at the same time may not
favour reusability, which can be more demanding than recycling. More ambitious
and direct targets could thus be set for certain ErPs and/or for certain couples
material/ErP.

Origin of materials (e.g. virgin vs.
recycled)

Reparability and durability of
components/product

The EU Ecolabel can consider recycled content criteria, for packaging or the
product itself (e.g. for personal computers). However, no mandatory measure
covers this item.

The EU Ecolabel considers criteria related to reparability and lifetime extension
(e.g. supply of spare parts and repair services). However, no mandatory policy
(except some existing Ecodesign Regulations and the Construction Products
Regulation) specifically deals with this issue.

The current concept of the MEErP theoretically allows dealing with the
recycled content of product, on a quantitative basis. The use of recycled
materials has been qualitatively considered in the past (e.g. imaging
equipment). The EcoReport tool is not designed to distinguish between
the use of virgin vs. recycled materials in the bill of materials as such, but a
new material, i.e. the recycled one, with the corresponding LCI can be
manually added in the tool.The JRC previously performed such type of
analysis51 through the EcoReport tool.
The current concept of the MEErP allows defining Implementing Measures
that can cover the reparability and durability of products. Indeed, the
product lifetime is one of the parameter of the EcoReport assessment.
Such durability implementing measures were for instance set in the case
of lamps in Ecodesign Regulation 244/2009.
Also, a more reparable product can be modelled in EcoReport with a
longer lifetime than a baseline product (also taking into account the
additional bill of materials due to the production of the spare parts), which
allows an assessment of the environmental performance of alternative
design options regarding reparability.

51

Ardente F., Mathieux F. (2012) Integration of resource efficiency and waste management criteria in European product policies – Second phase. Report n° 2 Application of the project’s
methods to three product groups. (http://lct.jrc.ec.europa.eu/assessment/projects).
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Chapter 4: Material efficiency methodologies and
indicators
The previous chapter presented the existing EU policy instrument regarding material efficiency
and Ecodesign. The purpose of this present chapter is to review the relevant scientific
developments on material efficiency, and relevant and useful information not yet used in
legislation. This review focuses on most pragmatic ways of addressing material efficiency
through Ecodesign in the light of current limitations of data availability and weighting methods.

4.1 Scientific developments on material efficiency
The present literature search aims to identify all relevant technical information related to the
trends, driving forces and uncertainties related to scientific developments on material efficiency.
There is a number of relevant scientific literature related to material efficiency. Some of them are
outcomes of recent research activities on material efficiency that might not be yet translated into
public policies.
The screening started with a consideration of publications on material efficiency indicators based
on the project team’s knowledge. In particular, publications in the context of the project Material
Efficiency and Resource Conservation (MaRess)52 are considered. The scope has been extended
using various sources of information.
As complement to this, the project team performed a search of CEN and ISO standards related to
resource and material efficiency. A number of standards already address energy efficiency issues,
related to product specifications. Only two standards for material efficiency haven identified:
 ISO 22628 - Road vehicles: Recyclability and recoverability, Calculation
method; and
 IEC 62635 - Guidelines for End-of-Life information provision from
manufacturers and recyclers, and for recyclability rate calculation of Electrical
and Electronic Equipment (EEE).
Hereby, discussions and developments in life cycle assessment have been considered. The
references are mostly peer-reviewed articles. Furthermore, the screening concentrated on the
connection between indicators on resource use and ecodesign. Here, the screening resulted in
just a few articles, since literature on ecodesign rarely includes work on indicators of resource use
or material efficiency.
The most interesting publications are presented in Table 13. The publications which appear to be
directly relevant in the context of the project, are marked with a plus (“+”). Publications providing
information on the topic, but do not work on indicators specifically are marked with a zero (“0”).

52

Wuppertal Institute (2010)
http://ressourcen.wupperinst.org/
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Literature marked with minus (“-“) do not offer work on indicators or address resources and
material use specifically, but might provide generic insights in the discussion concerning the task.
A detailed review of the most suitable references is presented in Annex C.
Table 13: Overview of literature on resource and material efficiency indicators including a
first estimation on suitability for the detailed analysis in the project
Thematic
screening
field

Resource and
material use

Ecodesign

Life cycle
assessment

Reference

Suitability

Bringezu, S.; Schütz, H. (2010). Ressourceneffizienzpaper 6.2: "Material Use Indicators for
Measuring Resource Productivity and Environmental Impacts", Workshop - Berlin, 25-26
February 2010, Final report. Wuppertal Institute.

0

Bringezu et al. (2010). Indicators / Bottom-Up Models and Scenarios. Executive Summary of Task
6 within the framework of the „Material Efficiency and Resource Conservation“ (MaRess)
Project. Wuppertal Institute.

0

DG JRC study - Integration of resource efficiency and waste management criteria in European
product policies

+

European Commission (2013). Resource Efficiency Indicators. In-depth report of science for
environment policy.

+

Huisman J, Boks C.B, Stevels A., “Quotes for Environmentally Weighted Recyclability (QWERTY),
The concept of describing product recyclability in terms of environmental value”,
International Journal of Production Research, 41 (16): 3649-3665

0

IEC 62635 - Guidelines for End-of-Life information provision from manufacturers and recyclers,
and for recyclability rate calculation of Electrical and Electronic Equipment (EEE)

+

ISO 22628 - Road vehicles: Recyclability and recoverability, Calculation method

+

Giljum, S., Burger, E., Hinterberger, F., Lutter, S., & Bruckner, M. (2011). A comprehensive set of
resource use indicators from the micro to the macro level. Resources, Conservation and
Recycling, 55(3), 300–308. doi:10.1016/j.resconrec.2010.09.009

+

Mancini, L., Lettenmeier, M., Rohn, H. & Liedtke, C. (2012). Application of the MIPS method for
assessing the sustainability of production–consumption systems of food, Journal of Economic
Behavior & Organization, 81, 779–793.

+

F. Mathieux, D. Froelich, P. Moszkowicz. ReSICLED: a new recovery-conscious design method for
complex products based on a multicriteria assessment of the recoverability. Journal of
Cleaner Production 16 (2008) 277-298

0

Barbiroli, G. (2011). Resource productivity-oriented innovative solutions: selection/development
ways, and indicators to measure and assess their global advantage. International Journal of
Innovation and Sustainable Development, 5(4), 333–357. doi:10.1504/IJISD.2011.043355

0

Bell, S. (2008). Sustainability indicators: measuring the immeasurable? (2nd ed.). London;
Sterling, VA: Earthscan.

-

Cerdan, C., Gazulla, C., Raugei, M., Martinez, E., & Fullana-i-Palmer, P. (2009). Proposal for new
quantitative eco-design indicators: a first case study. Journal of Cleaner Production, 17(18),
1638–1643. doi:10.1016/j.jclepro.2009.07.010

+

Finkbeiner, M., Schneider, L., & Berger, M. (2012). Design for Resource Efficiency. In M.
Matsumoto, Y. Umeda, K. Masui, & S. Fukushige (Hrsg.), Design for Innovative Value
Towards
a
Sustainable
Society
(S.
106–109).
Springer
Netherlands.
http://dx.doi.org/10.1007/978-94-007-3010-6_22

0

Allwood, J. M., Ashby, M. F., Gutowski, T. G., & Worrell, E. (2011). Material efficiency: A white
paper.
Resources,
Conservation
and
Recycling,
55(3),
362–381.
doi:10.1016/j.resconrec.2010.11.002

0

Berger M., Finkbeiner M. (2011): Correlation analysis of life cycle impact assessment indicators
measuring resource use. Int J Life Cycle Assess 16: 75-81

0

Bugel, Flesch, Worbe, Bondois (2012). A new footprint method for territories and cities including
resources use and biodiversity loss issues. Proceedings 2nd LCA Conference, 6-7 November
2012, Lille France.

0
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Thematic
screening
field

Reference

Suitability

Dale, V. H., Efroymson, R. A., Kline, K. L., Langholtz, M. H., Leiby, P. N. et al. (2013). Indicators for
assessing socioeconomic sustainability of bioenergy systems: A short list of practical
measures. Ecological Indicators, 26(0), 87–102. doi:10.1016/j.ecolind.2012.10.014

-

DG JRC - Product Environmental Footprint Guide and category rules

+

McAloone T., Bey N: (2009): Environmental improvement through product development - a guide
ISBN 978-87-7052-950-1, ISBE 978-87-7052-949-5

-

Schneider L., Berger M., Finkbeiner M. (2011): The anthropogenic stock extended abiotic
depletion potential (AADP) as a new parameterisation to model the depletion of abiotic
resources, Int J Life Cycle Assess (DOI) 10.1007/s11367-011-0313-7

-

Spath, D., Pastewski, N., & Lang-Koetz, C. (2010). Managing new technologies for resource
efficient innovations: Results from current studies (S. 1–12). Gehalten auf der Technology
Management for Global Economic Growth (PICMET), 2010 Proceedings of PICMET’10

0

Van Caneghem, J., Vermeulen, I., Block, C., Cramm, P., Mortier, R., & Vandecasteele, C. (2010).
Abiotic depletion due to resource consumption in a steelwork assessed by five different
methods.
Resources,
Conservation
and
Recycling,
54(12),
1067–1073.
doi:10.1016/j.resconrec.2010.02.011

0

Vasara, P., Rouhiainen, J., & Lehtinen, H. (2013). Resource convergence and resource power:
towards new concepts for material efficiency. Philosophical Transactions of the Royal Society
A: Mathematical, Physical and Engineering Sciences, 371(1986).

0

The EC published in February 2013 an in-depth report within the news service Science for
Environmental Policy, aiming to summarise the latest developments and on-going work on
resource efficiency indicators. This report is a review of other work performed within or outside
the EC, and can serve as a good starting point for an in-depth review of resource efficiency
methodologies and indicators. The specific indicators can refer to one natural resource or to an
aspect of the economy or the industry, such as material consumption, savings of input materials,
% recycled material to production, recycling rates, waste collection rates, material intensity
(DMI/GDP), or solid waste intensity (t/DGP).
The Product Environmental footprint (PEF) Guidelines53 developed by the Commission is based
on the Life Cycle Assessment methodology. The PEF guidelines do not include specific indicators
for material or resource efficiency, although the environmental impact categories include the
effects of consumption of resources in the environmental impact analysis. The approach of the
PEF is that of a LCA, including multi-criteria analysis and inventories of all the inputs and outputs
within the system boundaries throughout the life cycle of the product. The environmental impact
categories proposed in the PEF guidelines are shown in Table 14and 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.

53

EC JRC IES (2013) Product Environmental Footprint (PEF) Guide. Annex II of Commission Recommendation
2013/179/EU 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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Table 14: Environmental impact categories proposed in the Product Environmental Footprint
Guide and comparison with EcoReport
PEF
Impact category

EcoReport 2011
Unit

Impact category

Unit

Climate change

kg CO2 equivalent

Greenhouse Gases in GWP100

Mt CO2 eq.

Acidification

mol H+ eq

Acidification, emissions

kt SO2 eq.

Particulate
matter/respiratory
inorganics

kg PM2.5 equivalent

Particulate Matter (PM, dust)

kt

Eutrophication-aquatic

fresh water: kg P
equivalent
marine: kg N equivalent

Eutrophication (aquatic)

kt PO4

kg NMVOC equivalent

Total Energy (GER)

PJ

kg CFC-11 equivalent

Electricity

PJ

Common indicators

Other indicators
Photochemical
formation

ozone

Ozone depletion

3

Resource depletion –water

m water use related to
local scarcity of water

Volatile Organic Compounds (VOC)

kt

Resource depletion
mineral, fossil

kg
antimony
equivalent

Persistent Organic Pollutants (POP)

g i-Teq

–

(Sb)

Land transformation

kg (deficit)

Heavy Metals emitted to air

t Ni eq.

Ecotoxicity
fresh water

aquatic

CTUe (Comparative Toxic
Unit for ecosystems)

Polycyclic aromatic hydrocarbons
(PAHs)

t Ni eq.

Human toxicity – cancer
effects

CTUh (Comparative Toxic
Unit for humans)

Heavy Metals emitted to water

t Hg/20

Human toxicity – noncancer effects

CTUh (Comparative Toxic
Unit for humans)

Water (process)

mln. m

3

Ionising radiation – human
health effects

kg U235 equivalent (to
air)

Water (cooling)

mln. m

3

Eutrophication – terrestrial

mol N eq

Waste, non-hazardous / landfill

kt

Waste, hazardous/ incinerated

kt

for

A study carried out by DG JRC analysed the possibilities of integrating resource efficiency criteria
and waste management criteria in the Implementing Measures issued from the Ecodesign
Directive54. A methodology for the calculation of parameters to be used in ecodesign policies is
proposed in the study, including recyclability, reusability, recoverability (RRR), recycled content,
use of priority resources, and use of hazardous substances.
The standard ISO 22628:2002 provides a calculation method for “recyclability” and
“recoverability” of new vehicles at their end-of-life based on the mass of materials taken into
account at different treatment steps at the end of life (i.e. reusable or/and recyclable

54

Ardente F., Wolf M-A., Mathieux F., Pennington D. (2011) Integration of resource efficiency and waste management
criteria in the implementing measures under the Ecodesign Directive. European Commission. Joint Research Centre.
Institute for Environment and Sustainability.
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components and fluids, such as oils, batteries, oil filters, tyres, etc.). The different masses are
based on the information that should be provided by manufacturers.
The International Electrotechnical Commission (IEC) - Technical Committee 111, (Environmental
standardization for electrical and electronic products and systems) has recently released a
guidance document providing methods for calculating the recyclability rate and recoverability
rate of EEE, and recommendations on information that manufacturers and recyclers of EEE
should make available in order to facilitate the decision making in terms of design and end-of-life
treatment options.
The recyclability and recoverability rates proposed in the standard are calculated based on the
recycling rate of each part of the product and assumptions on the end-of-life scenario.

4.2 Key findings from Chapter 4
The indicators identified in the literature review to measure material efficiency are:
 Weight of product;
 Material footprint;
 Material Inputs Per unit Service (MIPS);
 Material intensity (DMC/GDP);
 Solid waste intensity (t/GDP);
 Abiotic Depletion Potential - mineral, fossil;
 Recyclability benefit rate (of product);
 Recoverability benefit rate (of product); and
 Reusability benefit rate (of product).
These indicators will be further analysed in Chapters 6 and 7, to assess the appropriateness and
applicability under the Ecodesign Directive of each parameter.
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Chapter 5: Objectives of material efficiency in
ecodesign
This chapter describes existing targets dealing with material efficiency at EU and Member State
levels. In addition, examples of improvements made by some industry are presented together
with a discussion of the theoretical potential of Ecodesign for material efficiency.

5.1 Policy objectives concerning material efficiency
This section presents specific resource or material efficiency targets set up at Member State level
and internationally. A number or resource efficiency initiatives exist, some of which set specific
objectives for resource efficiency in their economy or for reduction of the absolute consumption
of materials. Table 15 shows the screening of the existing targets and policies in the EU. The most
relevant ones are commented in detail in the following section.

5.1.1

The EU Flagship Initiative for a Resource-Efficient Europe

The European Commission published in January 2011 its Flagship Initiative for a Resource
Efficient Europe55 under the Europe 2020 Strategy. It establishes the importance of using all
types of natural resources (and not just energy) efficiently for the European economy and
environment.
Under the Flagship Initiative, the European Commission published a Roadmap to a Resource
Efficient Europe56 in September 2011. This Roadmap provides a framework for future actions and
milestones to be met by 2020. The achievement of these milestones would allow reaching the
necessary structural change for a Resource Efficient Europe in 2050. These milestones include
strategic goals on key aspects for Resource Efficiency. Some of these milestones specified in the
Roadmap are easily quantifiable targets, but others have not yet been clearly quantified. The
Roadmap for a resource efficient Europe states that the setting of these specific indicators and
targets should take place by 2013. Regarding product design, the Roadmap states that “by 2020,
[...] minimum environmental performance standards are set to remove the least resource
efficient and most polluting products from the market [...]”. This commitment might mean the
development of Ecodesign Implementing Measures including material efficiency requirements
for all products in the market.

55

European Commission (2011) A resource-efficient Europe – Flagship initiative under the Europe 2020 Strategy. COM
(2011) 21.
56
European Commission (2011) Roadmap to a Resource Efficient Europe, COM (2011) 571.
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Table 15: Existing and suggested resource efficiency targets and policies in the EU
Quantitative objectives

Geographical
Scope
Austria

Indicators

Target

Qualitative objectives/Strategic
policies

Potential

Direct Material Input (DMI) and Domestic Material
Consumption (DMC) are the main indicators.
First estimations of Raw Material Equivalents (RME)
may also be considered.

In January 2012, Austria published the
Resource Efficiency Action Plan (REAP) . The
goal of the REAP is the long-term increase
(until 2050) of resource efficiency by factor 4
to 10. Mid-term (until 2020), the resource
efficiency should be increased by at least 50%
compared to 2008

-

Resource Efficiency Action Plan (REAP) in
2011, whose two of the five strategies are:
 Raise
awareness
on
resource
efficiency
 Increase resource efficiency in
production and product design

-

-

-

The Federal Product Policy Plan of Belgium
(2009-2012) targets in particular products
and equipments for building for which a
strategy has been established

Romania

Among several indicators: components of domestic
material consumption; Domestic consumption by type
of material

1.2-1.5% minimum reduction per year of the
specific materials and energy construction
rates and production losses in the processing
industries, power generation, residential
sector, transport and construction

-

National Strategy for Sustainable
Development in 2008

Germany

Regarding energy and resource efficiency, the
indicators are energy productivity and resource
productivity. The status of each indicator was reported
in “improvement reports” (Fortschrittsberichte) in
2004, 2008 and 2012

-

-

In 2012, the German Government adopted
the resource efficiency program progRESS.
Neither quantitative aims nor specific
materials of concern are described in the
resource efficiency program.

Among several indicators: TMR, ecological footprint,
Material Input per Unit Service (MIPS)

Reducing Total Material Requirement (TMR)
by 75% by 2030 and 90% by 2050

-

-

Estonia

-

-

-

National Development Plan for the Use of
Construction Minerals 2011-2020 (2011)
One of the objectives is increasing the
efficiency of extraction and use of
construction minerals and the use of
possible alternative building materials.

UK

-

-

-

10 product roadmaps in four priority
product groups (buildings is included) using
a "whole life cycle approach”.

EU

The substitutability index for a specific raw material is

Belgium (federal
level)

Italy

Not yet implemented
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Geographical
Scope

Quantitative objectives
Indicators

"Critical raw
materials for the
EU", report by the
European
Commission, DG
ENTR (2010)57

an aggregate of substitutability indices for each of its
uses.
It is at the level of each use that substitution has been
evaluated for each raw material:
 a value of 0 would mean that substitution is
possible at no cost;
 0.3 means that substitution is feasible at relatively
low cost;
 0.7 means that substitution is possible at high
cost; and
 1 means that substitution is not possible or very
difficult.

EU
Report on
“Assessment of
resource efficiency
indicators and
targets”Prepared
by BIO Intelligence
Service for EC DG
ENV (2012)58

DMC: Domestic Material Consumption absolute or per
capita
A decomposition by material groups or by sectors is
possible

Target

Qualitative objectives/Strategic
policies

Potential
(resulting from report and
scientific development)-

Proposed targets for DMC by the authors of
the cited report:
 -30% by 2020 and -70% by 2050
(ambitious targets);
 -10% by 2020 and -30% by 2050
(moderate targets);
 -5% by 2020 and -20% by 2050
(conservative targets)

Not yet implemented

-

-

-

Proposed targets for specific materials by the
authors of the cited report::
 Biomass consumption: 0%
 Mineral consumption: -50% by 2020 and
-85% by 2050
 Metals consumption: -20% by 2020 and
-50% by 2050
Environmentally weighted Material Consumption
(EMC)
A decomposition by products groups contributing to
impact or by impact categories is possible

 EMC target by 2020 : -30%
 EMC target by 2050 : -70%

57

Available at: ec.europa.eu/enterprise/policies/raw-materials/files/docs/report-b_en.pdf
Available at: ec.europa.eu/environment/resource_efficiency/news/up-to-date_news/5072012_en.htm

58
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5.1.2

Key initiatives at Member State level

As presented in the previous table a, specific material efficiency strategies have been adopted in
Germany and Austria. These two examples are interesting to describe to provide useful
information on targets and actions defined that could be used as a starting point in the future for
policy makers at EU level.

5.1.2.1 German National Sustainability Strategy
In 2002, the German Government published the National Sustainability Strategy59. In this
Sustainability Strategy, the following goals for 2020 regarding energy and resource efficiency
were defined:
 Increase energy efficiency by factor 2 compared to 1990; and
 Increase resource efficiency by factor 2 compared to 1994.
Long-term goal is an efficiency gain by factor 4. Based on the energy strategy, a newer goal was
included in 2008: the primary energy consumption should be reduced by 20% from 2008 to 2020
and by 50% from 2008 to 2050. For resource efficiency, no absolute goal was defined. Key
indicators were identified to check achievements for the different goals. Regarding energy and
resource efficiency, the indicators are energy productivity and resource productivity. The status
of each indicator was reported in “improvement reports” (Fortschrittsberichte) in 2004, 2008 and
2012.
According to the improvement report 2012, achievements regarding resource efficiency were
gained mainly through prevention of waste and recycling of resources. The resource productivity
increased from 1994 to 2010 by 47.5%. The GDP increased by 22.3% with a reduced material
input of -17.1% at the same time.
According to the improvement report 2008, the following ecodesign approaches were defined to
increase the resource efficiency:
 Multiple use
 Miniaturization
 Light-weighed construction
 Bio-based and nano-technology processes
 Wood as substitution to other resources
In 2012, the German Government adopted the resource efficiency program progRESS with four
main aims and principles:

59

Nationale
Nachhaltigkeitsstrategie,
http://www.bundesregierung.de/Webs/Breg/DE/Themen/Nachhaltigkeitsstrategie/1-die-nationalenachhaltigkeitsstrategie/_node.html

72|

Material-efficiency Ecodesign Report and Module to the Methodology
for the Ecodesign of Energy-related Products (MEErP)

Part 1: Material Efficiency for Ecodesign

1. Connect ecologic necessities with economic chances, innovation orientation and social
responsibility
2. See global responsibility as central orientation for national resource policy
3. Disconnect economy and production step by step from primary resources and advance
and extend the recycling economy
4. Secure sustainable use of resources by societal orientation on qualitative growth
Neither quantitative aims nor specific materials of concern are described in the resource
efficiency programme. The programme includes five fields of action:
 Secure sustainable resource supply
 Increase resource efficiency of production
 Focus consumption on resource efficiency
 Advance resource efficient recycling economy
 Use of cross-cutting instruments

5.1.2.2 Austrian National Environment Plan
The Austrian National Environment Plan from 1994 already mentioned that the conservation and
optimal use of available resources as well as the enforced use of renewable and secondary
resources are the key for a sustainable development of Austria.
In the Austrian Sustainability Strategy (”Nachhaltigkeitsstrategie des Bundes” NSTRAT) from
2002 the following goals were defined:
 Decoupling resource use from economic growth (with decreasing resource
consumption)
 Long-term increase of resource efficiency by factor 4
In January 2012, Austria published the Resource Efficiency Action Plan (REAP) 60. Goal of the
REAP is the long-term increase (until 2050) of resource efficiency by factor 4 to 10 (which follows
the recommendation of the World Business Council for Sustainable Development). Mid-term
(until 2020), the resource efficiency should be increased by at least 50% compared to 2008.
A programme for 2012 – 2013 was included in REAP with the following topics/measures:
 Resource efficient production
 Funding of environmental projects with the focus on resource
efficiency
 Focus of guidance and consulting programs on resource efficiency
 Campaign Resource efficiency

60

http://www.lebensministerium.at/umwelt/nachhaltigkeit/ressourceneffizienz/aktionsplan_ressourceneffizienz/aktion
splan.html
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 Public procurement
 Resource efficiency as criterion in public procurement
 Recycling
 Recycling of critical materials
 Urban Mining
 Recycling of waste wood
 Awareness rising
 Network resource efficiency
 Report on use of natural resources in Austria
 National Award Environment and Energy Technology, Special
Award Resource Efficiency
The Austrian Government also set a target on stabilising Domestic Material Consumption at
short term and decreasing it at long term, but no specific quantifiable objectives have been
established.

5.2 Potential of material efficiency
As seen in the previous sections, there is a general lack of specific objectives in resource
efficiency policies. At EU level, the Roadmap for a resource efficient Europe establishes the need
of developing specific targets for resource efficiency, but that is an ongoing work at the time of
writing. No official objectives for specific materials have been set, but some attempts to estimate
feasible material efficiency targets for the EU have been done, and proposed for example a
reduction of the Domestic Material Consumption of metals of 20% to 45% by 2050 compared to
the year 200061. At Member State level, only Germany and Austria have published some
objectives for resource efficiency, but these are generic goals for the entire economy and have
not been disaggregated into specific targets for economic sectors or for materials.
Some industrial sectors have made some efforts in the last decades to redesign their products
and processes, achieving some environmental and economic benefits therefore.
The car manufacturer Ford is making vehicles with recyclable and renewable materials62: These
vehicles are 85% recyclable by weight. In 2009, Ford saved approximately $4.5 million by using
recycled materials. Lightweighting has occurred in the automotive industry in the last decades,
making possible that vehicles be designed with as much as 30% less materials, although the
average car sold on the market has increased its size at the same time. It is estimated that

61

BIO Intelligence Service (2012) Assessment of resource efficiency indicators and targets. Prepared for EC DG ENV.

62

www.ford.com/about-ford/news-announcements/press-releases/press-releases-detail/pr-ford-is-making-greenervehicles-32474
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substituting steel in car manufacturing by plastic or aluminium can save from 10% to 20%, and
product design can reduce up to 84% of material usage in car production63.

Figure 5: Development of materials used in the design of a mid-sized car64
The clinker producer Lafarge substituted up to 60% of the clay in clinker in UK by using recycled
pulverised-fuel ash65. The total share of slag, fly ash and pozzolan that Lafarge uses in their
cement is about 15% (which means 15% less clinker) hence improving the resource productivity.
In the packaging sector, technological improvements allowed a significant reduction of the
quantity of materials used in the product as shown in

63

Wuppertal Institute for Climate Environment and Energy (2007) The relation between resource productivity and
competitiveness.
64

Wallentowitz, H., Leyers, J., Parr, T. (2003) Business briefing: Global Automotive Manufacturing & Technology.

65

www.lafarge.co.uk/wps/portal/uk/2_2_2-Industrial_ecology
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Figure 6: Change in weight of three type of packaging: plastics bottle, can and glass bottle66
These examples show that there is some room for improving the efficiency of material
consumption from a design perspective, either by using recycled materials or by designing
lightweight products. It is true that these examples refer to sectors with a very high consumption
of materials, and therefore the absolute material and economic gain for the manufacturers is
considerable.
However, this does not exclude that there may be some potential benefits of the Ecodesign
Directive for material efficiency in the EU. The quantification of this potential is still unknown, as
the first Ecodesign Regulations have been adopted in 2008 and they focused on energy
consumption and no literature has been found on the subject. The total Domestic Material
Consumption in the EU is around 7,250 Mt per year67, of which only around 4% are metals and
24% are fossil energy carriers. This means that ErPs, of which the main material components are
metals and plastics, account for a part of this 28% of the DMC in the EU, and therefore that the
potential material savings are a lower part of it.

66

Source: Eco-emballages

67

Source: own calculation based on Eurostat.
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Chapter 6: Parameters to measure material
efficiency
The objective of this chapter is to identify and propose the most appropriate material efficiency
parameters that could be used to analyse the material efficiency of ErP, and possibly applied to
set specific ecodesign requirements. The most suitable parameters are assessed against their
applicability and relevance in the context of the Ecodesign Directive and the shortlist of priority
materials identified in Chapter 2.
This chapter explores the appropriateness of various parameters for use in Ecodesign preparatory
studies to analyse the environmental impacts related to material efficiency in a general manner.
The utilisation of these parameters for setting Implementing Measures is also considered,
although the concrete assessment of each possible Implementing Measure is part of each
Ecodesign preparatory study.
The specific Implementing Measures proposed in the preparatory studies shall meet the criteria
set by the Ecodesign Directive 2009/125/EC Article 15.5. Furthermore, an economic,
environmental and social impact assessment shall be carried out before the approval of the
measures. The analysis in the present chapter is therefore limited to the use of the parameters
themselves, independently of the Implementing Measures that could be built on them in the
future. The analysis of parameters is based on the RACER evaluation framework for policy
tools68. RACER stands for relevant, accepted, credible, easy and robust.

6.1 Possible material efficiency parameters
The Ecodesign Directive already foresees some possible parameters that could be used in
product regulation (see section 3.1.1). They cover a wide range of environmental aspects of ErP,
such as consumption of energy, water and other resources, and emissions to air and water.
However, most of the Ecodesign Implementing Measures to date are focused on parameters
related to energy efficiency.
On the other hand, a number of studies and existing public policies have already used material
efficiency parameters related to reuse and recycling of materials. A review of the studies and
policies relevant for material efficiency was included in Chapters 3 and 4, and the parameters
identified are presented in Table 16, classified following the aspects of material efficiency
presented in Chapter 1.
Two criteria are used for the first selection of suitable parameters for Ecodesign Implementing
Measures: the applicability as requirements on the whole or component specific, and the

68

Best, A., Giljum, S., Simmons, C., Blobel, D., Lewis, K., Hammer, M., Cavalieri, S., Lutter, S., Maguire, C. (2008) Potential of the
Ecological Footprint for monitoring environmental impacts from natural resource use: Analysis of the potential of the Ecological
Footprint and related assessment tools for use in the EU’s Thematic Strategy on the Sustainable Use of Natural Resources. Report to
the European Commission, DG Environment. Brussels.
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possibility of being quantified. Only the parameters that fulfil these two criteria are retained for a
further analysis in this chapter.
Table 16: Material efficiency parameters identified in existing policies and studies
Aspect

Parameter

Unit

Related to product design
Product and
components

Quantity of material
used over life cycle

kg





Consumption of materials
(over the life cycle)

kg





Material footprint

kg





Material Inputs Per unit
69
Service (MIPS)

kg per unit of
service





Material intensity
70
(DMC/GDP)

kg/€







t/€







kg/kg





Consumables needed

kg, l, or unit





Availability of take-back
systems for consumables

None



Abiotic Depletion Potential:
mineral, fossil

(kg Sb
equivalent)





Quantity of hazardous
72
substances , Quantity of
73
heavy metals (in the
product)

g, g/kg or %





g/g





Biodegradability

g, g/kg or %
per period of
time





Waste generated (over the
life cycle)

kg





Recyclability benefit rate (of
product)

%





Recycling rate (waste
statistics)

%



Separability and easiness of

None

Weight utility ratio

71

Critical Dilution Volume

Recoverability of

Component
only

Weight of product

Solid waste intensity (t/GDP)

Environmental
impacts of
extraction,
production and endof-life of materials

Quantifiable
parameter

74

69













Lettenmeier M et al. (2009) Resource productivity in 7 steps
IFF (2004) Development of material use in the EU-15: 1970-2001. Types of materials, cross-country comparison and
indicator improvement
71
The weight utility ratio gives the relation between the weight of the packaging per weight of product or per
functional unit of the product.
72
Substances included in RoHS, substances of Very High Concern in the REACH candidate list, or substances affected
by H-phrases of Regulation (EC) No 1272/2008 or R-phrases of Directive 67/548/EEC.
73
“Heavy metals” is a broad term that means metals with high atomic mass, but usually refers to lead, cadmium,
chromium and mercury.
74
The Critical Dilution Volume indicates the toxicity of the cleaning agent.
70
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Aspect

Parameter

Unit

Related to product design
Product and
components

materials/product

Origin of materials

Reusability of
components/product

Reparability and
durability of
components/product

Quantifiable
parameter

Component
only

disassembly
Time of disassembly

s





Recoverability benefit rate (of
product)

%





Recovery rate (waste
statistics)

%



Marking of
materials/components

None

Recycled content

% in weight

Re-used components

% in weight

Raw materials with
75
sustainable origin (% in
value or % in weight)

(% in
economic
value or % in
weight)





Reusability benefit rate (of
product)

%





Reuse rate (waste statistics)

%



Performance and durability
parameters after a certain
amount of time

Specific
performance
parameter of
the product





Warranty time

yr





Availability of spare parts

None



Easiness of reparation and
upgrade

None

Lifetime

yr































: yes
: no
: binary characteristic not quantifiable but assessable as a yes/no response

Some of the parameters identified are not related to the design of products: macro-economic
indicators (i.e. GDP, DMC), or other requirements for manufacturers (i.e. take-back systems).
These parameters can be used in public policies to set requirements or targets, but are not
directly applicable to Ecodesign Implementing Measures for products.
Other indicators are related to waste management practices: recycling rate, recovery rate and
reuse rate. These are the shares in the weight of the products that are actually recycled,
recovered or reused at their end-of-life. These parameters depend on collection and treatment
methods, and on some characteristics of the product design, such as recyclability, reusability and

75

Sustainability of a material is understood here as renewable or non-renewable materials managed in a sustainable
manner, i.e. in a way that resource use does not hamper its future availability. This follows the classic definition of the
term, sustainable development, used in the Brundtland report Our Common Future in 1987: “development which meets
the needs of the present without compromising the ability of future generations to meet their own needs”.
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recoverability. The parameters recycling, reuse and recovery rates are only indirectly related to
product design, and therefore will not be further analysed.
Some parameters related to product design are component-specific, such as separability or
marking of components.
Regarding the quantification criterion, some parameters are not quantifiable (e.g. easiness of
reparation, easiness of disassembly) and will not be further analysed due to impossibility of
establishing specific ecodesign requirements on them. Some parameters can only be assessed
with a yes/no answer. Although this is not a proper quantification of the parameter, it could
eventually be used in Ecodesign Implementing Measures.
The rest of the parameters that can potentially be used for ecodesign requirements (i.e. those
that in the previous table are “quantifiable parameters” and “related to product design”) are
analysed further in the following section and any possible variations or upgrades of the
parameters that can be useful for Ecodesign are suggested.

6.2 Applicability of material efficiency parameters to
priority materials
In order to verify the preliminary selection of parameters, the identified Ecodesign material
efficiency parameters were screened in relation to the high priority materials that were identified
in Chapter 2, Table 4. Table 17 shows the links between the material efficiency parameters
identified as related to product design and quantifiable in Table 16 (i.e. with two tick symbols)
and the priority materials. A tick means that there is a direct relation: changing the material
content of the product would change the parameter; a cross means that there is no relation
between the priority material and the parameter; and, a circle means that there may be a relation
between the material and the parameter but this is not ensured. For example, consumables are
one-use products, and therefore not likely to be made of rare (thus expensive) materials.
Furthermore, metals are recyclable and therefore recyclability, recoverability and recycled
content can be calculated for them, but in practice it is difficult to make the distinction between
virgin and recycled material, the two flows being commonly used as a mix.
The material efficiency parameters are shortlisted based on this screening. The parameters that
do not affect any of the priority materials will not be further analysed, due to their low
applicability for any Ecodesign Implementing Measures.
Table 17: Summary of applicability of material efficiency parameters to priority materials76
Al

Fe

Cu

Nb

Zn

Pd

PE

Sb

W

Weight of product



















Consumption of materials



















Material Footprint



















MIPS
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Note: abbreviations of pure chemicals have been used only for practical purposes for displaying.
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: direct relation between parameter and priority material
: no direct relation between parameter and priority material
: possible relation between parameter and priority material

6.3 Shortlist of material efficiency parameters
The selected material efficiency parameters for in-depth analysis are the following:
 Quantity of material used over life cycle
 Weight of product
 Consumption of materials
 Material Footprint
 MIPS
 Weight utility ratio
 Consumables needed
 Environmental impacts of extraction, production and end-of-life of materials
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 Abiotic Depletion Potential: mineral, fossil
 Waste generated
 Recyclability benefit rate
 Recoverability of materials/product
 Time of disassembly
 Recoverability benefit rate
 Origin of materials (e.g. virgin vs. recycled, renewable vs. non renewable)
 Recycled content, Re-used components
 Raw materials with sustainable origin
 Reusability of components/product
 Reusability benefit rate
 Reparability and durability of components/product
 Performance and durability factors
 Lifetime
Alternative parameter
As an alternative parameter, the functional unit of products could be taken into account when
quantifying the consumption of materials, and could be included in a standardised calculation
method. This would result in a similar parameter to “consumption of materials”, but this would
be comparable between different products. Such a parameter (i.e. “consumption of materials per
functional unit”) would present the same benefits of “consumption of materials” but its relevance
would be higher, since the inclusion of the functional unit as reference would give information
about the material efficiency of the product. The parameter “Consumption of materials per
functional unit” is included in the summary table presented at the end of this section.

6.4 Analysis of material efficiency parameters
The objective of this step is to complete the analysis started in the previous sections, and
prioritise the parameters according to their appropriateness for use in MEErP. As the MEErP is a
technical analysis that serves for policy making, the parameters used in the MEErP should be not
only technically good but also useful for policy making. For this reason, the analysis has to be
done taking into account different criteria that relate to the scientific quality of the parameter,
the easiness to calculate it and apply it for a very wide range of ErP, how can the parameter be
communicated and understood by different stakeholders, etc.
RACER is the most appropriate evaluation framework found for this task, although this analysis
contains a high degree of subjectivity. There exist other similar evaluation methods, such as
SWOT77, which is used to analyse the situation in a given time of projects or organisations; or
77

SWOT stands for Strenghts, Weaknesses, Opportunities and Threats
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SMART78, intended to evaluate targets, but none of these methods are suitable for the needs of
this project.
The selected parameters are analysed by using the RACER criteria to assess the appropriateness
of each parameter. RACER stands for Relevant, Accepted, Credible, Easy and Robust:
 Relevance to material efficiency policy objectives and priorities. This criteria
assesses the alignment between the parameter and the policy objectives, in
order to discern whether the parameter is appropriate to achieve the
established objectives (i.e. set objectives for material efficiency through
Ecodesign Implementing Measures).
 Acceptance of the approach by different types of stakeholders: policy-makers,
NGOs, business and academia. The item under assessment is the acceptance
of the parameter and the approach to define and calculate it, rather than
possible requirements based on this parameter.
 Credibility: Reliability of the parameter to be unambiguously understood and
applied in policy measures. Criterion, methods and indicators need to provide
clear and unambiguous messages and be transparent in terms of underlying
data, calculation procedures, or standardised protocols and definitions.
 Easiness to determine the parameter: technical feasibility to measure or verify
it or availability of data to carry out the calculations; need of specific software,
tools or knowledge to carry out the measurement, verification or calculation of
the parameter.
 Robustness: parameter based on a sound underlying theory and high quality
data, which permits repeatability of the results, applicability to a wide range of
different types of products and various degrees of composition (e.g. single
materials, complex products).
Each of the identified material efficiency parameters is described in a qualitative way, presenting
the definition and the assessment regarding each of the RACER criteria. Based on this evaluation,
the material efficiency parameters are prioritised for their use in the Part 2 of the study.
The specific RACER analysis of each parameter listed in section 6.3 is presented in Annex D.

6.4.1 Summary of the RACER analysis
Table 18 shows a summary of the RACER analysis presented in the previous sections, with a
three-level scale (“low”, “medium” and “high”) for each of the RACER criteria. The material
efficiency parameters are prioritised based on the results of the RACER analysis.
The first prioritisation criterion is the relevance of the parameter for Ecodesign Implementing
Measures. This is an intrinsic characteristic of the parameter that determines its applicability and
potential for Ecodesign. Low relevance parameters are kept out of the prioritisation.

78

SMART stands for Specific, Measurable, Achievable, Realistic, and Time-dependent
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The rest of the RACER criteria (i.e. acceptance, credibility, easiness and robustness) are
quantified by assigning a simple numerical under each of the criteria. The range of scores are set
between 0 (criterion is evaluated as “low”) to 2 (criterion is evaluated as “high”). These four
scores are summed up without applying any weighting method in order to calculate the final
score for prioritisation.
Table 18: Summary of the RACER analysis of material efficiency parameters
Parameter

Relevance

Acceptance

Credibility

Easiness

Robustness

Score

Rank

High relevance parameters
Recyclability,
Recoverability and
Reusability benefit
rates

High

High

High

Medium

High

7

1

Consumption of
materials per
functional unit

High

Medium

High

Low

High

5

2

Recycled content
Re-used
components

High

Medium

High

Low

High

5

2

MIPS

High

Low

High

Low

High

4

4

Raw materials
with sustainable
origin

High

Medium

Medium

Low

High

4

4

Material footprint

High

Low

High

Low

High

4

4

Lifetime and
warranty

High

Medium

Medium

Low

Medium

3

7

Abiotic Depletion
Potential: mineral,
fossil

High

Medium

Medium

Low

Medium

3

7

Medium relevance parameters
Consumption of
materials

Medium

Medium

High

Low

High

5

9

Waste generated

Medium

Medium

High

Low

High

5

9

Performance and
durability
parameters

Medium

Medium

Medium

Medium

High

5

9

Time of
disassembly

Medium

Medium

Medium

Medium

Medium

4

12

Consumables
needed

Medium

Medium

Medium

Medium

Low

3

13

Low relevance parameters
Weight of product

Low

High

High

High

High

8

14

Weight utility ratio

Low

Medium

High

Medium

Medium

5

15
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6.4.2 Sensitivity analysis
As this qualitative evaluation is somehow subjective, a sensitivity analysis is carried out by
defining different weights to the 5 criteria, and the new ranking is compared to the original
result.
Two different approaches have been tested:
a) Any parameter that gets a “low” score on any of the RACER criteria is discarded. The rest
of the criteria are analysed as explained above: the first prioritisation criterion is the
relevance of the parameter, then the rest of the RACER criteria (i.e. acceptance,
credibility, easiness and robustness) are quantified by assigning a simple numerical under
each of the criteria. The range of scores are set between 0 (criterion is evaluated as “low”)
to 2 (criterion is evaluated as “high”). These four scores are summed up with an equal
weight in order to calculate the final score.
b) The first prioritisation criterion is the relevance of the parameter, then the rest of the
RACER criteria (i.e. acceptance, credibility, easiness and robustness) are quantified by
assigning a simple numerical under each of the criteria. The range of scores are set
between 0 (criterion is evaluated as “low”) to 2 (criterion is evaluated as “high”). These
four scores are summed up with a weighting method as shown in the formula below:
Score = A*1+C*2+E*4+R*2
Where,
A is the score for the criterion “acceptance”
C is the score for the criterion “credibility”
E is the score for the criterion “easiness”
R is the score for the criterion “robustness”
This choice was made considering that any material efficiency requirement should be mainly
measurable and enforceable which is directly linked with the criterion “easiness”. The criterion
“acceptance” is of low importance as any parameter could be challenged.
The results of the original RACER analysis compared against those of the two options of the
sensitivity analysis are shown in Table 19.
Table 19: Sensitivity analysis of the RACER results
Original result
Score Rank

Parameter
High relevance parameters
Recyclability, Recoverability and Reusability benefit
rates
Consumption of materials per functional unit
Recycled content, Re-used components
MIPS
Raw materials with sustainable origin
Material footprint
Lifetime and warranty

Sensitivity a
Score Rank

Sensitivity b
Score Rank

7

1

7

1

14

1

5
5
4
4
4
3

2
2
4
4
4
7

-

-

9
9
8
7
8
5

2
2
4
6
4
7
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Parameter
Abiotic Depletion Potential: mineral, fossil
Medium relevance parameters
Consumption of materials
Waste generated
Performance and durability parameters
Time of disassembly
Consumables needed
Low relevance parameters
Weight of product
Weight utility ratio

Original result
Score Rank
3
7

Sensitivity a
Score Rank
-

Sensitivity b
Score Rank
5
7

5
5
5
4
3

9
9
9
12
13

5
4
-

2
3
-

9
9
9
7
9

10
10
9
10
13

8
5

14
15

-

-

18
11

14
15

As seen in the comparison of the results of the sensitivity analysis, a different weighting of the
RACER criteria (i.e. option b) does not modify significantly the results of the ranking. Among the
“high relevant” parameters only “raw materials with sustainable origin” would have a lower rank
(6th while 4th in the original result). Slight changes also appear in the ranking of the four
parameters of “medium relevance”.
On the contrary, the discard of any parameter that scores “low” on any of the RACER criteria
affects considerably the results of the ranking. In this case, only four parameters would be
considered for the ranking: “Recyclability, Recoverability and Reusability benefit rates”;
“Consumption of materials per functional unit”; “Performance and durability parameters”; and
“Time of disassembly”.

6.5 Key findings from chapter 6
The outcome of this task is a shortlist of the most suitable material efficiency parameters to set
specific Ecodesign requirements. The assessment of the shortlist is performed in a transparent
albeit partly subjective manner, following a RACER framework. The outcomes of the sensitivity
analysis are limited on the ranking, especially for the high relevant parameters.
Eight parameters have been found of high relevance for Ecodesign, five parameters have been
found of medium relevance and two parameters are not relevant for Ecodesign Implementing
Measures.
The parameters with high relevance for Ecodesign are potentially useful for implementation in
the Methodology for Ecodesign of Energy-related Products.
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Table 20: Selected material efficiency parameters
Aspect

Parameter
Consumption of materials per functional unit

Quantity of material
used over life cycle

MIPS
Material Footprint

Environmental impacts
of extraction,
production and end-oflife of materials
Recoverability of
materials/product
Origin of materials

Abiotic Depletion Potential: mineral, fossil
Recyclability benefit rate
Recoverability benefit rate
Recycled content, Re-used components
Raw materials with sustainable origin

Reusability of
components/product

Reusability benefit rate

Reparability and
durability of
components/product

Lifetime and warranty

Any material efficiency requirements based on any assessed parameters will have impacts on one
or several actors. Manufacturers that do not fulfil the requirements will have to redesign their
product to meet the requirements and thus bearing some costs (e.g. R&D, change of production
process, change of materials). However, manufacturers can decide to increase their selling price
to customers to compensate (partially or totally) the extra costs.
While energy efficiency requirements clearly lead to lower energy costs during the use phase
(and usually to lower life cycle cost (LCC)), material efficiency requirements do not necessarily
lead to a lower purchase price or life cycle cost for consumers. Nevertheless, minimum
requirements on recycled content or recyclability benefit rate (and thus of recyclability rate) can
have positive economic impacts on end-of-life actors and producers of secondary materials.
The magnitude of the additional costs for manufacturers and the potential benefits for other
actors depends on the level of ambition of the requirement and on the product group.
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Chapter 7: Information parameters contributing to
material efficiency
The objective of this chapter is to identify the most essential information parameters that could
be applied to set generic Ecodesign requirements. The most suitable parameters are discussed
regarding their applicability in the context of the Ecodesign Directive, as well as their usefulness
and consequences for target groups. In particular, it is important that the set of identified
information parameters covers the whole lifecycle, as ecodesign deals with a lifecycle approach,
and is made available in the best manner (on the product - or its packaging, on websites, etc.) to
the relevant stakeholders (manufacturers, consumers, recyclers, etc.).
As an introduction, the statement below consists of the Part 2 from Annex I of the Ecodesign
Directive (2009/125/EC) which specifies how requirements relating to the supply of information
should be defined in the context of Implementing Measures.

Implementing Measures may require information to be supplied by
the manufacturer that may influence the way the product is handled, used or
recycled by parties other than the manufacturer. This information may include, as
applicable:
(a) information from the designer relating to the manufacturing process;
(b) information for consumers on the significant environmental characteristics and
performance of a product, accompanying the product when it is placed on the market to
allow consumers to compare these aspects of the products;
(c) information for consumers on how to install, use and maintain the product in order
to minimise its impact on the environment and to ensure optimal life expectancy, as
well as on how to return the product at end-of-life, and, where appropriate, information
on the period of availability of spare parts and the possibilities of upgrading products;
and
(d) information for treatment facilities concerning disassembly, recycling, or disposal at
end-of-life.
Information should be given on the product itself wherever possible.
This information must take into account obligations under other Community legislation, such as
Directive 2002/96/EC (on Waste Electrical and Electronic Equipment).”
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7.1 Identification of the most essential information
parameters
7.1.1

Collection of relevant information parameters

The material efficiency parameters analysed in Chapter 6 can also be used for setting information
requirements for ErP. Indeed, two of the criteria for selecting those parameters are the possibility
of being quantifiable and the direct relation with product design, which makes them suitable for
providing information to users and other target groups during the life cycle of products. Those
parameters have already been analysed in Chapter 6, so that the discussion developed in this
chapter may be partly redundant, but it will focus more on the information provision to target
groups. Additional parameters identified in existing legislation, voluntary agreements and other
relevant literature are presented in the following section.

7.1.1.1

Literature review

Based on the previous analysis and documents reviewed within this study, Table 21 below lists
the products categories for which the different information parameters are currently considered
in the existing mandatory and voluntary schemes (Ecodesign Directive, EU Ecolabel, Green
Public Procurement, IEC guidelines). The detailed description of these information requirements
is available in Table 7 (for adopted or draft Ecodesign Regulations) and Annex B (for Ecolabel and
Green Public Procurement criteria). Table 21 enables to understand what types of parameters are
the most commonly found in existing schemes and for which product groups:
 “Information relevant for disassembly, repair, recycling and/or disposal at
end-of-life” seems the most commonly found parameter as it is used in all
of the reviewed schemes. ICT (Information and Communication
Technology) equipment is especially subject to this parameter under the
EU Ecolabel and GPP. This may be explained by the fact that these
products are known for having a relatively short lifetime in practice while
the products, or at least some components, could last much longer from a
technical point of view. This shortened lifetime results from a conjunction
of several factors: technical (non-optimised reparability, availability of
repair skills, lack of upgradability), economic (storage of spare parts, costs
of repair), and behavioural (consumer wish to benefit from the newest
equipment), among others. Furthermore, the quantities of WEEE are
continuously growing in the EU (3-5 % per year79), which underlines the
need for appropriate end-of-life management of this waste stream.

79

http://epp.eurostat.ec.europa.eu/portal/page/portal/waste/key_waste_streams/waste_electrical_electronic_equipmen
t_weee
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 Three other information parameters are quite common: “Identification of
plastic materials”, “Information on product quality/usability, lifetime or
appropriate maintenance to optimise life expectancy” and “Information
about hazardous substances (lead, mercury, refrigerant, etc.)”. The
identification of plastic materials can be a useful piece of information for
the end-of-life of the plastic parts, even if it can be argued that plastic
sorting is more and more done through mechanical means, and that it is
difficult to check that the marking is done appropriately. This criterion has
probably not been developed for other materials (e.g. metals) because
their identification and distinction at the end-of-life is easier than for the
different plastic resins. “Information on product quality/usability, lifetime
or appropriate maintenance to optimise life expectancy” is used for
products for which the user behaviour and maintenance have an important
role on their durability and environmental performance. Finally, the
“Information about hazardous substances” is obviously only relevant for
products likely to contain such substances, e.g. lighting and ICT
equipment.
Please note that the list of information parameters presented here is an attempt to have
relatively broad families of parameters, based on the existing measures that were found. The
discussion of information parameters is done as this level to be meaningful, because information
requirements can become very specific when applied to a particular product group. In particular,
information parameter “4. Information about hazardous substances” could be seen as a
subcategory of the parameter “3. Information requirements on components composition” but
the more specific focus was kept at this stage given the important number of sources using that
level of details. All information parameters could be further refined, e.g. based on the
specificities of the product groups considered. DG JRC-IES80 thus gives most specific examples of
information parameters that could be set in the context of the Ecodesign Directive, related to
hazardous substances: “Declaration by the manufacturer of the content of hazardous substances
into the product (or some specific components); Labelling/marking of components containing
hazardous substances, in order to simply/improve their identification at the EoL; Accessibility
and easy disassembly of components containing hazardous substances”. These examples
therefore combine several aspects of the information parameters families listed in Table 21 to
represent more “practical” pieces of information.

80

Ardente F., Wolf M-A., Mathieux F., Pennington D. (2011) Review of resource efficiency and end-of-life
requirements. European Commission. Joint Research Centre. Institute for Environment and Sustainability. Deliverable
1 of the project “Integration of resource efficiency and waste management criteria in the implementing measures
under the Ecodesign Directive”.
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Table 21: Types of information parameters related to material efficiency found in existing mandatory and voluntary schemes
Information parameter

1. Information on mass/dimensions of product

Ecodesign Directive
Implementing
Measures (draft or
final)

EU Ecolabel

- Domestic and
commercial ovens
- Domestic and
commercial hobs and
grills
- Transformers
- Wooden coverings

3. Information requirements on components
composition

- Office buildings
(Requirements on
construction materials
that provide information
on environmental
impacts from a life cycle
perspective)

4. Information about hazardous substances (lead,
mercury, refrigerant, etc.)

- TVs
- Domestic lighting
- Office lighting
- Street lighting
- Refrigerating and
freezing equipment
- PCs and notebooks

5. Identification of plastic materials (in products or
packaging)

- Imaging Equipment

IEC 62635 Guidelines for Endof-Life information
provision from
manufacturers

IEC 62635 Guidelines for Endof-Life information
provision from
recyclers

Yes

2. Information on waste management in
production

81

GPP (preliminary
81
set of criteria )

Yes

- All types of
detergents considered
within the scheme

Yes

- Mobile phones

http://ec.europa.eu/environment/gpp/eu_gpp_criteria_en.htm
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Information parameter

Ecodesign Directive
Implementing
Measures (draft or
final)

6. Information on product quality/usability,
lifetime or appropriate maintenance to optimise
life expectancy

- Motors, pumps and
circulators
- Domestic lighting
- Residential Ventilation
- Vacuum cleaners
- Domestic and
commercial ovens
- Domestic and
commercial hobs and
grills

7. Material related information about specific
functionalities of the product

- Imaging Equipment

8. Information relevant for disassembly, repair,
recycling and/or disposal at end-of-life (e.g.
instructions for safety)

- Water Heaters
- Office lighting
- Street lighting
- Motors, pumps and
circulators
- Domestic lighting
- Residential Ventilation
- Vacuum cleaners
- Domestic and
commercial ovens
- Domestic and
commercial hobs and
grills
- PCs and notebooks
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EU Ecolabel

GPP (preliminary
81
set of criteria )

- Personal computers
and portable
computers
- Hydronic central
heating generators

- Windows, glazed
doors and skylights
- Thermal insulation

- Personal computers
and portable
computers
- TVs
- Hydronic central
heating generators

- Office IT equipment
- Mobile phones
- Indoor lighting
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IEC 62635 Guidelines for Endof-Life information
provision from
manufacturers

IEC 62635 Guidelines for Endof-Life information
provision from
recyclers

Yes (General
information about
manufacturers, images
and diagrams of
products, availability of
stable reuse systems in
place for products or
parts, information for
end-of-life treatment,
process)

Yes (General
information about
recyclers, images and
diagrams of processes,
availability of stable
reuse systems in place
for products or parts,
process capability for
material separation,
information about final
disposition of removed
components.)
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7.1.1.2

Complementary analysis and proposed list
Besides the types of information parameters listed in Table 21 (based on review of exiting policy
instruments), additional ones can be defined in order to fill the existing gaps. For instance,
looking at the different material efficiency aspects listed in Chapter 1, none of the information
parameters above concern:
 The environmental impacts of extraction, production and end-of-life of
materials: parameters “2.Information on waste management in production”
and “3. Information requirements on components composition” may indirectly
provide some environmental information regarding the production processes
but this aspect is broader, as not limited to waste management and to the
production process. One additional information parameter family could thus
be “Information on environmental impacts (with material-related indicators)
over the life cycle”.
 The origin of materials (e.g. virgin vs. recycled, sustainably managed vs. non
sustainably managed, or country of origin of the product or material):
regarding recycling, while parameter “8. Information relevant for disassembly,
repair, recycling and/or disposal at end-of-life” deals with the supply side of
recycled content, none of them refers to how much recycled content is
integrated into the product or what share of the product mass is made out of
materials managed in a sustainable way.
Therefore, to define a complete and consistent list of information parameters, the following list is
proposed for the analysis. At this stage, the parameters can remain relatively broad in their
designation, as there is a need for some flexibility when identifying opportunities to use them for
a product family as large as ErPs. In comparison with the previous list, some information
parameters have been added while others have been slightly renamed in order to extend their
coverage. In particular, the parameter “7. Material related information about specific
functionalities of the product” is judged relevant only for product groups requiring material
inputs and having material outputs during their use phase. This is only the case of a few products
(e.g. printers) so that this parameter was not kept in the context of an analysis at ErP level.
The list of information parameters types that will be discussed in the next section is:
A. Information on mass/dimensions of product/components
B. Information on:
B1. Raw materials with sustainable origin (% in value or % in weight)
B2. Recycled content
C. Information requirements on product/components composition, including:
C1. Information about substances/materials content (e.g. information about
hazardous substances)
C2. Marking of specific materials/components (e.g. plastic materials)
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D. Information on product lifetime or appropriate use/maintenance to optimise life
expectancy
E. Information relevant for disassembly, repair, recycling and/or disposal at end-oflife
F. Information on environmental impacts (with material-related indicators) over the
lifecycle

7.2 Analysis of the information parameters
7.2.1 Overview
Table 22 presents the main characteristics of the information parameters types defined in the
previous section. In particular, the table distinguishes the information parameters by:
 The type of stakeholders that they primarily target, i.e. the stakeholders
whose activities can be influenced by the pieces of information displayed.
Three main types of targets include:
 The designer/material and components purchaser;
 The
end-of-life
actors
(for
reuse/recycling/treatment); and

technical

end-of-life

 The consumers (regarding product purchasing and use).
 The life cycle coverage: When selecting the most important information
parameters, the defined mix should also ensure an appropriate coverage of life
cycle phases of products (depending on their role in material efficiency) which
is why this element is also taken into account in the table. The information
regarding the composition of all constituent parts for the designer is of key
importance since the design phase is the most decisive and relevant stage in
which improvements may be most easily adopted. This partly explains why the
extraction/production phases are the ones that are the most covered by the
information parameters, compared to the use and end-of-life phases.
 The influence on environmental impacts: a distinction can be made between
the parameters that may have a direct influence on the material efficiency or
the environmental impacts of the product itself (e.g. instructions for proper
use/maintenance and end-of-life treatment may result in an appropriate
behaviour and minimised impacts), and those which are likely to improve the
material efficiency of products on the market on a longer term, especially
through the consumer/producer interactive relationship: for instance,
providing information on recycled content will not have any influence on the
life cycle impacts of the product in itself, but it will enable customers to
integrate this in their purchase decision, thus progressively driving
manufacturers towards more sustainable products.
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Table 22: Main characteristics of the identified information parameters
Information
parameter

Product vs. Material
level

Potential coverage of
ErP/materials

Priority target group

Direct/Indirect
influence on
environmental
impacts

Life cycle stage
covered (in priority) by
the information
displayed by the
parameter

Material efficiency
aspect covered

A. Information on
mass/dimensions of
product/components

Product (&
components) level

All ErPs can be covered
(even if not always
meaningful)

- Designer/material and
components purchaser
- Consumers

Both

Extraction/Production

- Quantity of material
used over life cycle

B1. Raw materials
with sustainable origin
(% in value or % in
weight)

Product and Material
levels

All ErPs can be
concerned, and all
priority materials
covered by the study

- Consumers

Indirect

Extraction/Production

- Origin of materials

B2. Recycled content

Product and Material
levels

All ErPs can be
concerned, and most
materials (plastics,
wood, glass), even if it
is less relevant for
metals

- Consumers

Indirect

Extraction/Production

- Origin of materials

C1. Information about
substances/materials
content

Material level

Critical/hazardous
materials may be more
relevant than other
materials

- Designer/material and
components purchaser
- Consumers
- End-of-life actors
(reuse/recycling/treatm
ent)

Both

Extraction/Production

- Quantity of material
used over life cycle
- Recyclability,
Recoverability and
Reusability of
materials/product
- Reparability and
durability of
components/product

C2. Marking of specific
materials/components

Material level

Critical/hard to identify
materials may be more
relevant than other
materials

- End-of-life actors
(reuse/recycling/treatm
ent)

Direct

Extraction/Production

- Recyclability,
Recoverability and
Reusability of
materials/product
- Reparability and
durability of
components/product

Material-efficiency Ecodesign Report and Module to the Methodology for the Ecodesign of Energy-related Products (MEErP) |95

Chapter 7: Information parameters contributing to material efficiency

Information
parameter

Product vs. Material
level

Potential coverage of
ErP/materials

Priority target group

Direct/Indirect
influence on
environmental
impacts

Life cycle stage
covered (in priority) by
the information
displayed by the
parameter

Material efficiency
aspect covered

D. Information on
product lifetime or
appropriate
use/maintenance to
optimise life
expectancy

Product (&
components) level

ErPs with short
lifetime/high
replacement rates may
be more relevant (e.g.
ICT equipment)

- Consumers

Both (purchase
criterion for indirect
influence + optimised
use for direct influence)

Use

- Reparability and
durability of
components/product
- Reusability of
components/product

E. Information
relevant for
disassembly, repair,
recycling and/or
disposal at end-of-life

Product and Material
levels

Critical/hazardous
materials may be more
relevant than other
materials, and
consequently ErPs
containing these
materials, but all ErPs
can be concerned

- Consumers
- End-of-life actors
(reuse/recycling/treatm
ent)

Direct (indirect
influence is possible but
with minor effect)

End-of-life

- Recyclability,
Recoverability and
Reusability of
materials/product
- Reparability and
durability of
components/product

F. Information on
environmental
impacts (with
material-related
indicators) over the
lifecycle

Product and Material
levels

Information may be
difficult to obtain for
certain products (e.g.
regarding
manufacturing
processes, materials
extraction processes,
end-of-life treatment
processes) but all ErPs
are potentially relevant

- Consumers

Indirect

Complete life cycle

- Quantity of material
used over life cycle
- Environmental
impacts of extraction,
production and end-oflife of materials
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7.2.2 Analysis of information parameters
For each identified parameter, the following section presents the analysis of information
parameters based on their objectives, their impacts on manufacturers (who are always the
provider of the information) and potential target groups, their practical implementation, and
their applicability in the context of the Ecodesign Directive.
A. Information on mass/dimensions of product/components
Weight/dimensions are common physical aspects of every product, which have a direct relation
with the materials consumed in its production and can be used for any kind of ErP regardless its
composition. The objective of providing such information could be to use weight as a proxy of
materials consumed: in the cases of products with low degree of processing or limited set of
standard technologies to perform the product's function, the use of weight of the product as a
proxy of material requirements in the production phase may be relatively accurate, but this
assumption cannot be made for all kinds of ErPs.
Providing this information could be made at almost no additional costs for manufacturers as
weight is easy to calculate and verify. It is already displayed for many products, and when this is
not the case, the weight of a product is anyway already measured and known by the
manufacturer.
The benefits of this parameter for its main target groups are described in Table 23.
Table 23: Benefits of information parameter A, by main target group
Designer/material and components
purchaser
Product
designers
and
components/materials purchaser require a
wide range of technical information on the
components available, in order to optimise
the product design according to the desired
specifications. If material efficiency is taken
into account in the design phase, this
information can therefore contribute to this
purpose, if used appropriately: comparisons
can only be made for components with the
same function, and the same materials, as
weight does not reflect environmental
impacts.

Consumers

End-of-life actors
(reuse/recycling/treatment)

This information is easy to
understand and credible for all
consumers, but the benefits are
actually rather related to a
comparison for practical reasons (if
a product is lighter/smaller, it is
easier to carry or move), than for
environmental considerations.

-

Table 24 presents the most relevant forms of presenting the information.
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Table 24: Most relevant formats for information parameter A
Product or
82
packaging

Manufacturer
webpage

Governmental/agency
webpage/database

Consumer
organisation webpage

Retailer
webpage

Yes, in the
fiche/product
identifier (not
necessary on
materials or on
the product itself)

Yes

No

No

Yes

Thus, the applicability of mass/dimensions of product/components as an information parameter
for material efficiency in the context of the Ecodesign Directive is very limited, since it does not
contain direct information on types of materials used or environmental impacts of materials. If
this information is provided at the product level, dense and innocuous materials (e.g. minerals or
aggregates use in construction) would penalise a product against light materials that present
higher environmental impacts and lower recyclability for instance. In addition, this parameter
does not include information on efficiency of the use of materials unless there are specific limited
set of standard technologies to perform the product's function (e.g. external power supplies).
From a designer point of view, the Ecodesign Directive only applies to finished products so that
such requirements could not be implemented for materials. From a customer point of view, it is
not likely that this information would be considered as an environmental criterion, while it is
currently already available for a wide range of products for practical reasons.
B. Information on recycled content/materials with sustainable origin
B1. Raw materials with sustainable origin (% in value or % in weight)
The main objective of providing information about sustainable origin of materials in a product is
to support the consumer with an environmental criterion during the purchase process. However,
the credibility of the claims on sustainability characteristics of the products is dependent on the
transparency of the calculation method and of the clarity of the definition of sustainability.
Even if the ratio of sustainable materials in a product is an easy parameter to communicate and
understand, the additional burden for manufacturers (especially tracking the sources of materials
in some cases) can be important. As the reliability of the information highly depends on
declarations from the manufacturer, such information parameter would require a clear definition
of “sustainable” and a facilitated tracing of the origins of the materials. Similarly, the verification
of this parameter is even harder for market surveillance authorities who do not have access to all
the manufacturer information, hence the need for a facilitating framework.
The benefits of this parameter for its main target groups are described in Table 25.

82

Including user guide. According to the Annex I of the Ecodesign Directive: “Information should be given on the
product itself wherever possible.”
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Table 25: Benefits of information parameter B1, by main target group
Designer/material and
components purchaser

Consumers

End-of-life actors
(reuse/recycling/treatment)

-

Consumers could have systematically access to
this information, for relevant products and
materials, in order to drive their purchase
decision. The additional costs for manufacturers
may be partly or fully transferred to customers.
Because “sustainability” is a widely used term by
companies and might induce misleading claims,
the potential benefits in terms of material
efficiency
are
reduced,
unless
a
certification/harmonisation
framework
is
implemented to ensure consumers’ trust.

-

Table 26 presents the most relevant forms of presenting the information.
Table 26: Most relevant formats for information parameter B1
Product or
packaging

Manufacturer
webpage

Governmental/agency
webpage/database

Consumer organisation
webpage

Retailer
webpage

Yes, in the
fiche/product identifier
(not necessary on
materials or on the
product itself) as useful
during purchase
process

Yes

No

Yes

Yes, as useful
during
purchase
process

The applicability of the sustainability of the materials used in a product as an information
parameter for material efficiency in the context of the Ecodesign Directive is high, provided that
the word “sustainability” is clearly defined and understood by all stakeholders. The ratio of
sustainable materials in a product gives information about the origin of the materials. Although it
is not directly related to material efficiency, it can be a relevant indicator of the pressure of
material use on natural resources, if a clear definition for sustainable materials makes this
indicator unambiguous for use for policy purposes. This could be solved by using a
comprehensible description of the term in the policy, as done in the EU Ecolabel criteria.
B2. Recycled content
The main objective of providing information about recycled content in a product is to support the
consumer with an environmental criterion during the purchase process, given that recycling is
generally less harmful for the environment than using primary materials. The meaning of this
parameter as indicator of material efficiency is clear, and is expressed in percentage, which
facilitates comparison between products. Such information can be used unambiguously in
product or sector, but may not be relevant for some materials. For instance, for some metals (e.g.
copper, aluminium), recycling does not degrade their properties and reduce costs. As recycling is
a very common practice (materials are almost used in closed loop, i.e. most metals found in
WEEE are fed again into production processes), it is not possible to determine a share of recycled
metal content.
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From a manufacturer point of view, determining the recycled content for a product/material
would not result in significant additional costs as this process is often included in the supply
activities already (even if it could be tricky for metal as previously stated). However, for market
surveillance authorities, recycled content can often not be verified directly in a product, and in
some cases it is difficult to trace back the materials and know their origin without an adequate
framework (like for the sustainable origin parameter).
The benefits of this parameter for its main target groups are described in Table 27.
Table 27: Benefits of information parameter B2, by main target group
Designer/material and
components purchaser

End-of-life actors
(reuse/recycling/treatment)

Consumers
Consumers could have systematically
access to this information, for relevant
products and materials, in order to drive
their purchase decision. The additional
costs for manufacturers may be partly
or fully transferred to customers.

-

-

Table 28 presents the most relevant forms of presenting the information.
Table 28: Most relevant formats for information parameter B2
Product or
packaging

Manufacturer
webpage

Governmental/agency
webpage/database

Consumer
organisation webpage

Retailer
webpage

Yes, in the
fiche/product identifier
(not necessary on
materials or on the
product itself) as useful
during purchase
process

Yes

No

Yes

Yes, as useful
during
purchase
process

The applicability of the recycled content used in a product as an information parameter for
material efficiency in the context of the Ecodesign Directive is high. The ratio of recycled content
in a product is an indicator already widely used and accepted in some sectors such as packaging,
paper and cardboard industries and vehicles. However, like for the sustainable origin information
parameter, clarification should be ensured on the meaning of recycled content: recycled material
can be made of post-consumer waste or of internal use of by-products within the same
production process and these two origins are very different with respect to the environmental
impacts of the process. Indeed, recycling back by-products into the production is a usual practice
in the industry, mainly for economic reasons, whereas recycling post-consumer waste valorises a
waste as a resource, reintroducing it into the market of goods.
C. Information requirements on product/components composition
C1. Information about substances/materials content
Different objectives may be fulfilled by the provision of information about substances/materials
content: on the one hand, it can support end-of-life actors in the appropriate management of
waste ErPs (e.g. in the case of hazardous substances); on the other hand, it can be used as a
purchase criterion by customers, e.g. in case of well-known problematic substances. The
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information about the composition of a product is an unambiguous and credible parameter,
understandable and easy to communicate for any kind of product. It can be applicable to any
product and substance.
The provision of information regarding some relevant components of products such as hazardous
substances is a common practice in some industry sectors, although the public disclosure of full
bill of materials is not usually done. Manufacturers may indeed be reluctant to displaying details
about the composition of some of their products/components for competition reasons. This
would however only result in limited additional costs for them, given that they should have all
information available (this may however not be true for substances in very low quantities which
would require carrying out a chemical analysis). From a market surveillance point of view, in case
of some specific components (e.g. hazardous substances, flame retardants), it could be difficult
to verify the accuracy of the information, but in principle that should not affect the credibility of
the parameter. In some cases the tests required may be very complex and expensive.
The benefits of this parameter for its main target groups are described in Table 29.
Table 29: Benefits of information parameter C1, by main target group
Designer/material and
components purchaser
Designers already require very
detailed
information
on
components/parts composition, for
technical and legal reasons, and such
information parameter on its own is
not expected to provide a significant
support to material efficiency in an
ecodesign approach, for these actors.

Consumers

End-of-life actors
(reuse/recycling/treatment)

Consumers
could
have
systematically access to this
information, for relevant products
and materials, in order to drive
their purchase decision.

End-of-life actors may use this
information about content in order to
adapt their treatment processes, thus
improving
the
environmental
performance.

Table 30 presents the most relevant forms of presenting the information.
Table 30: Most relevant formats for information parameter C1
Product or
packaging

Manufacturer
webpage

Governmental/agency
webpage/database

Consumer
organisation webpage

Retailer
webpage

Yes, relevant on three
different levels:
directly at the material
level (marking/tracer
for detectability) for
end-of-life actors, on
the product itself
(name plate, warning,
or marking) for end-oflife actors, and in the
fiche/product identifier
for customers

Yes

Yes, in order to support
end-of-life actors
activities

Yes

Yes, as useful
during
purchase
process

The indication of material content in the product is relevant when the materials signalled are
important because of their environmental impacts, criticality, possible material inefficiencies,
etc. For such materials, the applicability of this information parameter for material efficiency in
the context of the Ecodesign Directive is high. This information can help consumers making their
choice, recyclers applying the correct treatment at the end-of-life of the products, etc. The

Material-efficiency Ecodesign Report and Module to the Methodology
|101
for the Ecodesign of Energy-related Products (MEErP)

Chapter 7: Information parameters contributing to material efficiency

information displayed may simply concern the presence of materials in the product, or could also
be more specific by specifying quantities, concentrations, etc.
C2. Marking of specific materials/components
The primary objective of marking specific materials/components would be the provision of
information available directly at the material level (i.e. still available when the product get to the
end-of-life treatment) for the end-of-life actors, to facilitate the treatment. Provided that
materials/components have a minimum size, marking should be applicable to a very wide range
of materials/components, based on different techniques. The codification is usually based on ISO
standards.
Marking could be done in a variety of ways, and stakeholders (through standards or business
associations) can develop the suitable terminologies/symbols to mark materials/components in
the most practical and unambiguous way. It is not expected to imply significant costs for
manufacturers/components producers who will be responsible for the marking but this is not
guaranteed for all materials and should be assessed for specific situations (it depends upon
practical considerations, such as the size limit for the marking). From a market surveillance
perspective, checking that marking is actually done requires very little effort. Checking that the
marking is correct may be more demanding depending on the materials/components, each
having its own testing procedures. On the other hand, given that this information will be used by
end-of-life actors, complaints are likely to be made directly by these actors if any problem occurs
regarding the correctness of marking is spotted.
The benefits of this parameter for its main target groups are described in Table 31.
Table 31: Benefits of information parameter C2, by main target group
Designer/material and
components purchaser

-

Consumers

End-of-life actors (reuse/recycling/treatment)

-

Marking of pieces can be done in such a way that it does
not have any major impact for the user, and at the same
time, it has to be visible enough to be useful to end-of-life
actors. In that case, end-of-life actors may benefit from
this marking to disassemble, recover, and recycle parts or
components. Benefits could also be null depending on the
implemented processes, e.g. physical marking in the case
of full mechanical and automatic treatment, or
embedded tracer in the case of manual treatment. For
instance, it can be argued that plastic sorting is more and
more done through mechanical means.

Table 32 presents the most relevant forms of presenting the information.
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Table 32: Most relevant formats for information parameter C2
Product or
packaging

Manufacturer
webpage

Governmental/agency
webpage/database

Consumer
organisation webpage

Retailer
webpage

Yes, directly at the
material level only
(marking/tracer)

No

No

No

No

The marking of specific materials/components can be used to facilitate the identification of these
materials/components, principally for the end-of-life actors. For instance, it is currently done for
several types of plastics which are visually or mechanically difficult to identify and separate. This
parameter would be relevant, at least for certain materials, in the perspective of optimising the
end-of-life treatment of products (re-use, recycling, recovery). However, the contribution of
these marking may be limited in the context of mechanical end-of-life treatment processes.
D. Information on product lifetime or appropriate use/maintenance to optimise life
expectancy
Providing lifetime or appropriate use/maintenance to optimise life expectancy would primarily
targets consumers. The information for optimal use and maintenance would be highly credible
and unambiguous, even if only providing basic information on what to do if a product becomes
out of order. Regarding the lifetime indication, consumers would have to be aware that it would
be calculated according to a standard test procedure that does not necessarily correspond to
their real life usage.
Manufacturers may be reluctant to provide a product lifetime: the fact that the user behaviour
has an influence on the lifetime can be argued by manufacturers as a reason not to have such an
estimate (even if average use patterns can be defined for testing procedures like it is already the
case for some appliances). Furthermore, depending on the product group, the definition and
implementation of test standard may result in substantial additional costs for manufacturers.
Manufacturers and designers necessarily take it into account at the component level during the
production phase, even if no communication is made on it. Test procedures should be possible to
define for most product groups, the key point being to get an agreement of all concerned
stakeholders on use patterns and performance parameters to measure: the fact that a product is
functional is not always binary as the product encounters a progressive decrease of its
performance (e.g. lighting). Depending on the product group, the parameter may be more or less
easy to implement in practice.
The benefits of this parameter for its main target groups are described in Table 33.
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Table 33: Benefits of information parameter D, by main target group
Designer/material and
components purchaser

Consumers

End-of-life actors
(reuse/recycling/treatment)

-

Lifetime is a concept that is relevant for most
products purchased by the consumer. Consumers
would be rather eager to get lifetime information (if
reliable and harmonised) for a range of products,
especially consumer electronics, in order to drive
their purchase decision. Furthermore, information
for repair and maintenance would contribute to
longer lifetimes of products, leading to economic
savings. Customers may partly or fully support
additional testing costs paid by the manufacturers.

-

Table 34 presents the most relevant forms of presenting the information.
Table 34: Most relevant formats for information parameter D
Product or
packaging

Manufacturer
webpage

Governmental/agency
webpage/database

Consumer
organisation webpage

Retailer
webpage

Yes, at the
fiche/product
identifier level

Yes

Yes (for lifetime
information)

Yes

Yes (for
lifetime
information)

As a result, the applicability of such information parameter for material efficiency in the context
of the Ecodesign Directive is very high. On the one hand, consumers may be able to integrate this
parameter in the purchase decision, through the consideration of a reliable total cost of
ownership, rather than just the purchase cost. On the other hand, information for optimal
use/maintenance extends the lifetime of products, thus reducing the materials required per
functional unit.
E. Information relevant for disassembly, repair, recycling and/or disposal at end-of-life
Such information requirement would target professional actors in the repair and end-of-life
sector, in order to improve the material efficiency performance of their process (e.g. extend
product lifetime, recover more materials, achieve higher recycling rates). Many different
initiatives linked to this information parameter are already in place today. Given that all products
are submitted to end-of-life treatment at some point, this information is relevant for all product
groups even if the information to be provided may differ.
For manufacturers, providing this information is not expected to result in large additional costs.
Some manufacturers may suffer from an increased reparation of their products (reduced sales of
new products), but on the other hand, providing clear reparation information may also be a
purchase decision criterion, bringing a competition advantage. Repair and end-of-life
professional actors may support market surveillance activities, in pinpointing inaccurate
information.
The benefits of this parameter for its main target groups are described in Table 35.
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Table 35: Benefits of information parameter E, by main target group
Designer/material and
components purchaser

-

Consumers

End-of-life actors (reuse/recycling/treatment)

-

Professional repair and end-of-life actors will highly
benefit
from
additional
information
from
manufacturers, provided its fills in some of their
current gaps, to adapt and optimise their activities.

Table 36 presents the most relevant forms of presenting the information.
Table 36: Most relevant formats for information parameter E
Product or
packaging

Manufacturer
webpage

Governmental/agency
webpage/database

Consumer
organisation webpage

Retailer
webpage

Yes, only at the
fiche/product
identifier level

Yes (possibly
restricted access)

Yes, information could be
shared through dedicated
platforms for repair and
end-of-life professionals

No

No

Similarly to the marking of materials/components, providing information for an optimised endof-life treatment may have important impact on the material efficiency of the product, since it
eases the correct treatment of the product at its end-of-life. The applicability of such information
parameter for material efficiency in the context of the Ecodesign Directive is therefore estimated
high.
F. Information on environmental impacts (with material-related indicators) over the life
cycle
The primary objective of providing information on environmental impacts related to material
efficiency would be to enable consumers to draw comparison across products, in order to take
this information into account in their purchase decision process. Even if the practical
implementation may be challenging, this information parameter is applicable to all possible
product groups. The level of acceptance may be very heterogeneous, depending on the level of
understanding of the information provided.
From a manufacturer perspective, this information would cause additional costs that will depend
upon the implemented framework: the more accurate the calculation of environmental impacts,
the higher the costs. As a result, such costs may be the main obstacle to such a requirement. On
the other hand, manufacturers may also benefit from it on the longer term, by being able to
compare and improve their products. Some manufacturers may see it as an opportunity to
implement a more detailed environmental strategy while others may just see it as an additional
regulatory burden. Developing the methodology to be used to obtain harmonised assessment
may be very difficult. Many LCAs input parameters would have to be set by default to enable a
minimum comparability of results and this approach may be challenged by a wide range of
stakeholders. Also, it may be argued for some product groups that material aspects should not
be the priority environmental aspects to deal with.
The benefits of this parameter for its main target groups are described in Table 37.
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Table 37: Benefits of information parameter F, by main target group
Designer/material and
components purchaser

-

End-of-life actors
(reuse/recycling/treatment)

Consumers
Consumers are generally interested in getting more
environmental information about the products they
purchase. Some consumers may fully understand
what the impacts represent and integrate the
information in the purchase decision while others
may just be confused in front of more and more
information provided. If not properly explained, this
Information may be difficult to use for persons not
familiar with the environmental indicators related to
material efficiency: should it be considered as more
or less important than other environmental
indicators possibly also provided on the products?

-

Table 38 presents the most relevant forms of presenting the information.
Table 38: Most relevant formats for information parameter F
Product or
packaging

Manufacturer
webpage

Governmental/agency
webpage/database

Consumer
organisation webpage

Retailer
webpage

Yes, only at the
fiche/product
identifier level

Yes

Yes, as part of the
assessment framework, a
platform could also be
made available to
centralise the data

Yes

Yes

The environmental impacts caused by material use are an important aspect of material
efficiency. Calculating and providing these impacts is a necessary first step to better understand
and reduce them. Providing such information to the customers (but also to manufacturers and
other stakeholders) is therefore highly relevant in the perspective of ecodesign, but very
dependent as well on the practical details of its implementation: definition of a harmonised
methodology, communication to consumers, related costs, etc.

7.3 Key findings from Chapter 7
Various parameters can be used to provide information on material efficiency to different target
groups. While some can clearly influenced the material efficiency of a product (e.g. information
on product lifetime or appropriate use/maintenance to optimise life expectancy), other has
limited impact (e.g. information on mass/dimensions of product/component).
It is very difficult to get a quantitative estimation of the contribution of information parameters
to actual or potential material savings. Their contribution firstly depends on the type of
information that they enable to display: to be more specific, it can be capped by the materialrelated aspect that they tackle. For instance, displaying the content of hazardous substances in
products can only contribute to saving the currently used amount of these substances in the
products considered. But the exact role of information parameters is rarely clear in the material
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efficiency improvements and it is difficult to determine exactly their contribution to savings (e.g.
in terms of share in %).
The penetration and acceptability rates of the information provided play a primary role in the
contribution of the parameters. For instance, the usefulness of the International Dismantling
Information System (IDIS) website83, which is an information system for pre-treatment and
dismantling for End-of-Life Vehicles created by car manufacturers, is not fully clear. In addition,
some stakeholders mention that end-of-life actors need standardised pieces and components
rather than just information84. It is therefore important to stress the limits of information
parameters (compared to specific implementing measures) as their efficiency depends both on
the relevance of the needs they address, and the use that the target groups will make out of
them.
Some industrial stakeholders are in favour of requirements regarding the supply of appropriate
information to actors downstream of the production point in the form of product data sheets or
product passports; a data sheet that would accompany every product and similar to the Material
Safety Data Sheet (MSDS) that accompanies every consignment of chemicals. The passport
would detail for example, the weight of the product, the weight and identification of its main
material constituents, the presence/quantity and location of any hazardous materials or
components, relevant safety and handling precautions that need to be observed, instructions for
dismantling, and the manner in which the used product should be safely and appropriately
discarded. The primary target for the passport would be actors involved in the management of
the product, during repair, recovery or recycling.

83

http://www.idis2.com/
Comments from stakeholders during the project.
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Chapter 8:

Conclusions

The present report is part of the project “Material-efficiency Ecodesign Report and Module to the
Methodology for the Ecodesign of Energy-related Products (MEErP)”, commissioned by the
European Commission, DG Entreprise and Industry. During this project, it was analysed how the
current Ecodesign Directive and other existing legislation cover material efficiency issues.
A number of material efficiency parameters were also assessed against their suitability for
measuring material efficiency in Energy-related Products (ErP). Based on the results of this
analysis, the project team has outlined a proposal on additional parameters recommended for an
improved assessment of material efficiency aspects with the MEErP and related EcoReport tool.
This proposal is put into practice in the second phase of the project.
The objective of these recommendations is to enhance the environmental impact assessment
with respect to material efficiency within the MEErP. The selection of the proposed parameters
for Ecodesign Requirements and any possible measures based on them remains a task of each
Ecodesign preparatory study.
The following material efficiency parameters are considered as the most relevant ones to assess
material efficiency in an ecodesign perspective.
Table 39: High-relevance material efficiency parameters
Aspect

Quantity of material used over life
cycle

Parameter
Consumption of materials per functional
unit
MIPS
Material Footprint

Environmental impacts of
extraction, production and end-oflife of materials
Recoverability of
materials/product
Origin of materials

Abiotic Depletion Potential: mineral,
fossil
Recyclability benefit rate
Recoverability benefit rate
Recycled content, Re-used components
Raw materials with sustainable origin

Reusability of components/product

Reusability benefit rate

Reparability and durability of
components/product

Lifetime and warranty

However, the practical implementation of some of these parameters was not possible for
different reasons. For example, there is still a lack of characterisation factors necessary for MIPS,
ADP or Material Footprint, and the amount of data needed to develop them made impossible to
elaborate them within the limitations of this project. On the contrary, consumption of material
per functional unit can be easily calculated for any product and it is not necessary to implement it
in the EcoReport. Other parameters such as “raw materials with sustainable origin” require a
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standardised definition of “sustainable origin”, which is currently not available. Respect to the
parameters related to recyclability, recoverability and reusability, the most interesting for the
aim of the MEErP is the recyclability benefit rate. Recoverability benefit rate includes the
recycling, reuse and energy recovery options, which makes it difficult to interpret. Finally, reuse
of components is a promising strategy for improving material efficiency, but seems to be
controversial and not yet spread in the EU industry, with the exception of some specific industrial
sectors, such as big machinery.
As a summary, the changes in the MEErP that were implemented in this project are the
following:
 Recyclability benefit rate
 The recyclability benefit rate according to DG JRC85is implemented
in the EcoReport tool to show the potential benefit of a good
recyclability.
 Additional guidance is given how to interpret the results in context
of actual recycling rates and practices.
 Recycled content:
 Additional data sets for recycled plastics and paper are included in
the EcoReport tool.
 Lifetime, additional guidance are developed on:
 How to take into account durability and performance indicators
when defining the lifetime.
 Analyse typical warranty times proposed by manufacturers/retailers
for the product group.
 Type of lifetime to consider in the analysis (technical lifetime, actual
time in service, etc.).
 CRM:
 Guidance in which cases the existing CRM index of MEErP should be
used in the environmental assessment.
Updated user guidance for the different MEErP tasks with specific reference to material
efficiency are developed, which includes examples showing the cause and effect of several
aspects during the assessment.
A summary of the implemented changes in the MEErP (performed in part 2 of the project) in
relation with the gaps identified in the initial analysis carried out in Chapter 3 is presented in
Table 40.

85

Ardente F., Mathieux F. (2012) DG JRC Technical Reports: Integration of resource efficiency and waste management
criteria
in
European
product
policies
–
Second
phase;
Report
n°
3.
Available
at:
http://lct.jrc.ec.europa.eu/assessment/projects.
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Chapter 8: Conclusions

This study has proven that there exist a number of material-related indicators in the literature,
but also a number of barriers that prevent these indicators to be widely applicable for the
evaluation of the environmental performance of ErP. Some of these indicators are theoretical
indicators issued from scientific work, and require a big amount of data collection (e.g. “hidden
flows”, life cycle inventories) for been calculated for a product. Other indicators are not directly
quantifiable and verifiable on a product, and depend on the development of standardised
methods for its calculation.
A wide variety of materials are used in ErP, and their different applications are so product-related
that the possible environmental issues and potentials for improvement should be analysed in a
case-by-case basis. Some of the parameters and methods proposed for evaluating material
efficiency could help analysing the benefits and trade-offs on materials and other environmental
or economic aspects of improvement options for ErP. However, the analysis shows that the
potential to reduce environmental impacts by the assessed and proposed material parameters
for ErP is somewhat limited.
The future developments of material efficiency in Ecodesign could cover the methodological and
data gaps identified during this project, such as the development of life cycle inventories or
characterisation factors, and homogenise the existing methods and tools for evaluating the
environmental performance of products in the EU, such as the Product Environmental Footprint,
the Ecolabel and GPP criteria, and the MEErP.
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Table 40: Summary tables on MEErP gaps related to material efficiency and implemented changes in Part 2 of the project
Material efficiency aspect

Gaps in MEErP

Implemented changes

Quantity of material used over life
cycle

No gap identified

-

Environmental impacts of extraction,
production and end-of-life of
materials

Although there is no “absolute” horizontal gap on extraction and production in the EU given the current
legislation, some measures could focus on specific problematic materials with higher requirements. However,
MEErP does not allow tackling this aspect: it would require being able to indicate specific LCI data of the
extraction and production processes of the different materials (currently this data is generic). However, going
to this level of details would result in having a detailed LCA at the site level, and not relevant to have
improvement options at the product group level. It is nonetheless paramount that EcoReport database is kept
up to date and representative of the current extraction and production processes used worldwide to
manufacture ErPs sold in the EU, also when manufactured outside the EU.

CRM guidance added.

Recyclability, reusability,
recoverability of materials/product

Recyclability of materials/products

Recyclability benefit rate implemented in the
EcoReport tool with guidance.

The EcoReport tool allows including a qualitative judgement on the recyclability of the materials categories
(best, better than average, average, worse than average, and worst). According to the MEErP, “the reasoning is
that through an optimised pre-disassembly of larger metal, glass, etc. parts --before the rest of the product
goes into a shredder-based recycling route- the contamination of these materials is limited and therefore they
are more likely to be recycled in applications where they displace virgin materials.”
The MEErP could go a step further by allowing the consultants to indicate a value of recyclability per material
category (using an appropriate recognised calculation method) and to automatically adapt the environmental
impacts of the recycled material based on this recyclability rate.
Recoverability of materials/product
The EcoReport tool allows specifying the share of materials that goes to heat recovery, for various materials
categories except metals. However, as already indicated the recovery not only depends on the recoverability
but also of the end-of-life practices. In addition, the recoverability includes the potential for the heat recovery,
material recovery (i.e. recyclability) and reuse (i.e. reusability).
The MEErP could go a step further by allowing the consultants to calculate the recoverability (not only
considering heat recoverability) of a material/product (using an appropriate recognised standard) and to assess
it for the Base-cases and their improvement options to see if there is a potential to set ecodesign requirements.
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Material efficiency aspect

Gaps in MEErP

Implemented changes

Reusability of components/product
The EcoReport tool allows specifying the share of the product that can be reused in new products. However, as
already indicated the reuse not only depends on the reusability but also of the end-of-life practices.
The MEErP could go a step further by allowing the consultants to calculate the reusability of a product and to
asses it for the Base-cases and their improvement options to see if there is a potential to set ecodesign
requirements.

Origin of materials

Reparability and durability of
components/product

The EcoReport tool is not designed to distinguish between the use of virgin vs. recycled materials in the bill-ofmaterials as such, but a new material, i.e. the recycled one, with the corresponding LCI can be manually added
in the tool.

Additional data sets for some recycled plastics,
paper were included in the EcoReport tool.

Lifetime additional guidance developed.
No gap identified
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Annex A: Prioritisation of materials of Ecodesign concern
Table 41: Existing lists of priority materials (materials presented in alphabetical order)
Material

EC (2010) Critical raw
materials for the EU and
COM(2011)25 Tackling the
challenges in commodity
markets and on raw
materials

UNEP (2010)
Environmental impacts of
consumption and
production: priority
products and materials

BIO (2013) Study on
developing scenario
analysis for improving
materials resource
management

UNEP (2009) Critical
metals for future
sustainable technologies
and their recycling
potential

Alkali

X

Aluminium
Antimony

X
X

X

X

X

Basalt
Beryllium

TNO & BIO (2012) Analysis
of the future application of
product policy instruments
in the EU - Report of Task 1

X
X

Calcium

X

Cadmium

X

Chromium

X

Clays
Cobalt

X
X

Copper
Fluorspar

X

X

X

Gold

X

Gallium

X

Germanium

X

Glass

X

X

X
X

X
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Material

EC (2010) Critical raw
materials for the EU and
COM(2011)25 Tackling the
challenges in commodity
markets and on raw
materials

UNEP (2010)
Environmental impacts of
consumption and
production: priority
products and materials

BIO (2013) Study on
developing scenario
analysis for improving
materials resource
management

UNEP (2009) Critical
metals for future
sustainable technologies
and their recycling
potential

Granite
Graphite

X
X

Gypsum plaster
Indium

TNO & BIO (2012) Analysis
of the future application of
product policy instruments
in the EU - Report of Task 1

X
X

Iron

X
X

X

X

X

Lead

X

Limestone

X

Lithium
Magnesium

X
X

Nickel

X
X

Niobium

X

Platinum group metals

X

Palladium

X

X
X
X

X
X

X

Dysprosium

X

X

Sandstone
Silicon

X

X

Rhodium
Rare earths

X

X
X

X

Slate

X

Sodium

X
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Material

Tantalum

EC (2010) Critical raw
materials for the EU and
COM(2011)25 Tackling the
challenges in commodity
markets and on raw
materials

UNEP (2010)
Environmental impacts of
consumption and
production: priority
products and materials

X

BIO (2013) Study on
developing scenario
analysis for improving
materials resource
management

UNEP (2009) Critical
metals for future
sustainable technologies
and their recycling
potential

X

X

Tellurium

TNO & BIO (2012) Analysis
of the future application of
product policy instruments
in the EU - Report of Task 1

X

Tin

X

Tungsten

X

X

Uranium

X

Zinc

X

X

Fossil fuels

X

X

Plastics

X

Polyethylene (PE)

X

Polypropylene (PP)

X

Polyethylene
(PET)

X

terephtalate

Wood

X

X

Bio-waste

X

Paper and cardboard

X

Textiles

X

X

X
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Table 42: Global use of priority materials in ErP
Proposed
priority
materials for
ecodesign
purpose
Aluminium

Beryllium

Material consumption
Main applications in ErP

Siding, window frames
Cables used by EuP
Beryllium copper used for electrical
contacts, spot-welding electrodes,
and computer parts

Global
consumption
(Thousand
Tonnes/year)

Year

Source

Share of
end use

Source

37,300,000

2009

USGS
(2011a)

25%

JRC
(2012b)

0.14

2009

EP0W
(2011)

55%

JRC
(2012b)

Appliances, household products
Chromium

Heat exchangers

<1%
19,825

2006

EC (2010)

Stainless steels
Cobalt

Industrial machinery, super-alloys
Batteries

Electric and electronic equipment
Others (lighting, household)

<1%

JRC
(2012b)

95%
62

2009

EP0W
(2011)

Construction (wires, copper tubes)
Copper

Material used in ErP

16%
49%

JRC
(2012b)

23%
15,900

2009

USGS
(2011a)

Equipment manufacturing

41%
10%

JRC
(2012b)

12%

Semiconductors and transistors,
consumer electronics
Gallium arsenide in lighting, white
LED.

0.118

Gold

Electric and electronic equipment

2.45

2009

USGS
(2011a)

9%

JRC
(2012b)

Indium

Indium-Gallium alloys, used in
bearings. Coating in displays in
electric and electronic equipment

1.2

2009

EP0W
(2011)

76%

JRC
(2012b)

Domestic appliances

2,240,000

2009

USGS
(2011a)

4%

2009

EP0W
(2011)

Gallium

Iron

2009

EP0W
(2011)

Aluminium alloys for construction
Magnesium

Nickel

Dead-burned magnesite employed for
refractory purposes such as brick and
liners in furnaces and converters.
Batteries, consumer electronics,
household products

Silicium
Tantalum
Tungsten

Superconductive magnets of Nb-Zr
wire, micro capacitors, ferroalloys

Construction, electronics, industrial
equipment
Capacitors, electric and electronic
equipment
Fabricated products

760

1,400

2009

62

2009

6,310

2009

1.16

2009

94

2009

Alloys
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USGS
(2011a)
EP0W
(2011)
UNEP
(2011)
USGS
(2011a)
USGS
(2011a)
EP0W
(2011)
EP0W
(2011)

14%
3%
5%

100%

85%
60%
17%
23%

JRC
(2012b)

JRC
(2012b)
JRC
(2012b)
JRC
(2012b)
JRC
(2012b)

N.A.

JRC
(2012b)
JRC
(2012b)
JRC
(2012b)

Part 1: Material Efficiency for Ecodesign

Proposed
priority
materials for
ecodesign
purpose
Zinc
Palladium
(Platinum
Group Metals)
Rhodium
(Platinum
Groups
Metals)

Material consumption

Material used in ErP

Global
consumption
(Thousand
Tonnes/year)

Year

Source

Share of
end use

Source

Zinc semi-manufactures (rolled zinc,
wire, pipes)

11,200

2009

USGS
(2011a)

10%

JRC
(2012b)

Electric and electronic equipment

0.192

2009

USGS
(2011a)

100%

N.A.

Platinum and palladium alloys:
furnace windings, electrodes, LCD
glass

0.27

2010

USGS
(2011b)

0.4%

USGS
(2011b)

100%

N.A.

Main applications in ErP

Dysprosium
(Rare earths)

Batteries

1.4

2012

The
critical
metals
report
(2012)

Antimony

Batteries

187

2009

EP0W
(2011)

19%

JRC
(2012b)

5,100

2009

EP0W
(2011)

8%

JRC
(2012b)

1,130

2009

EP0W
(2011)

16%

JRC
(2012b)

0.14

2009

55%

JRC
(2012b)

Glass and glass fibers
Fluorspar

Cement
Other

Graphite

Electrical applications
Batteries
Germanium

Fibre optic cable, Infra-red optical
technologies
Electric and electronic equipment

Polyethylene
(PE)

Building and construction

13,460

2009

Electric and electronic equipment
Polypropylen
e (PP)

Polyethylene
terephtalate
(PET)

Building and construction

Electric and electronic equipment,
building and construction

8,816

2009

2,780

2009

Total

39,627,093 Mt

EP0W
(2011)
Based on
JRC
(2012),
PlasticsE
urope
(2012)
Based on
JRC
(2012),
PlasticsE
urope
(2012)
Based on
JRC
(2012),
PlasticsE
urope
(2012)

1%

5%

PlasticsEu
rope
(2012)

1%

2.5%

<1%

PlasticsEu
rope
(2012)

PlasticsEu
rope
(2012)

9,456,348 Mt

References:
USGS (2011a) Commodity Statistics and Information. Accessed at http://minerals.usgs.gov/minerals/pubs/commodity/
USGS (2011b) Minerals yearbook 2010. Platinum Group Metals - Advance release
EP0W (2011) Study into the feasibility of protecting and recovering critical raw materials through infrastructure
development in the south east of England: Annexes
European Commission (2010) Critical raw materials for the EU
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Proposed
priority
materials for
ecodesign
purpose

Material consumption
Main applications in ErP

Global
consumption
(Thousand
Tonnes/year)

Year

Source

Material used in ErP
Share of
end use

Source

UNEP (2011) Recycling Rates of Metals: A Status Report
JRC (2012a) End of waste criteria for waste plastic for conversion. Technical proposals, second working document. May
2012
PlasticsEurope (2012) Plastics - the facts. An analysis of european plastics production, demand and waste data for 2011
The critical metals report (2012) The Only Five Rare Earth Elements that Matter, Date Published: 19 June 2012.
Available at: http://www.theaureport.com/pub/na/13618
JRC (2012b) Integration of resource efficiency and waste management criteria in European product policies – Second
phase. Report n° 2 Application of the project’s methods to three product groups
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Table 43: Environmental impact indicators of production and end-of-life treatment of priority materials
Climate change
Proposed
priority
materials for
ecodesign
purpose

Aluminium

Beryllium

Chromium

Main use in ErP

Primary
producti
on

Secondary
production

Mineral resource depletion
End-oflife

Primary
producti
on

kg CO2-eq/tonne

Secondary
production

End-oflife

Aquatic eutrophication
Primary
producti
on

kg Sb eq/tonne

Secondar
y
productio
n

End-oflife

Qualitative considerations86

Kg PO4 eq/tonne

Siding, window
frames

1.0E+04

1.4E+03

2.7E+01

7.0E+01

1.0E+01

2.5E-01

2.0E+01

2.8E+00

5.6E-02

Cables used by
EuP

1.0E+04

1.4E+03

2.7E+01

7.0E+01

1.0E+01

2.5E-01

2.0E+01

2.8E+00

5.6E-02

Beryllium copper
used

7.4E+04

N/A

N/A

5.0E+01

N/A

N/A

7.8E+00

N/A

N/A

for electrical
contacts, spotwelding
electrodes, and

7.4E+04

N/A

N/A

5.0E+01

N/A

N/A

7.8E+00

N/A

N/A

computer parts.

7.4E+04

N/A

N/A

5.0E+01

N/A

N/A

7.8E+00

N/A

N/A

Appliances,
household
products

2.6E+04

N/A

N/A

1.9E+02

N/A

N/A

5.1E+01

N/A

N/A

Heat exchangers

4.6E+03

N/A

N/A

2.9E+01

N/A

N/A

4.6E+01

N/A

N/A

Stainless steels

1.9E+03

N/A

N/A

1.4E-02

N/A

N/A

5.2E-03

N/A

N/A

Growth demand: low
Substitutability: feasible

Growth demand:
moderate
Substitutability: very
difficult

Growth demand: high
Substitutability: difficult

86

The substitutability assessment comes from the MEErP Report Part 2 for the following materials: Antimony, Beryllium, Cobalt, Fluorspar, Gallium, Germanium, Graphite, indium,
Magnesium, Palladium, Rhodium, Niobium, tantalum, Tungsten. For the other materials and for the assessment of future demand, most of the information comes from DG ENTR (2010)
“Critical raw materials for the EU”.
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Climate change
Proposed
priority
materials for
ecodesign
purpose

Main use in ErP

Primary
producti
on

Secondary
production

Mineral resource depletion
End-oflife

Primary
producti
on

kg CO2-eq/tonne

Secondary
production

End-oflife

Aquatic eutrophication
Primary
producti
on

kg Sb eq/tonne

Secondar
y
productio
n

End-oflife

Qualitative considerations86

Kg PO4 eq/tonne

Industrial
machinery,
super-alloys

8.3E+03

N/A

N/A

4.9E+01

N/A

N/A

3.0E+01

N/A

N/A

Batteries

8.3E+03

N/A

N/A

4.9E+01

N/A

N/A

3.0E+01

N/A

N/A

Construction
(wires, copper
tubes)

1.8E+03

1.8E+03

2.9E+01

1.5E+01

1.3E+01

2.6E-01

9.1E+01

1.4E+01

7.9E-02

Electric and
electronic
equipment

1.8E+03

1.8E+03

2.9E+01

1.5E+01

1.3E+01

2.6E-01

9.1E+01

1.4E+01

7.9E-02

Others (lighting,
household)

1.8E+03

1.8E+03

2.9E+01

1.5E+01

1.3E+01

2.6E-01

9.1E+01

1.4E+01

7.9E-02

Equipment
manufacturing

1.8E+03

1.8E+03

2.9E+01

1.5E+01

1.3E+01

2.6E-01

9.1E+01

1.4E+01

7.9E-02

Semiconductors
and transistors,
consumer
electronics

2.1E+05

N/A

N/A

1.3E+03

N/A

N/A

3.4E+02

N/A

N/A

Gallium arsenide
in lighting, white
LED

2.1E+05

N/A

N/A

1.3E+03

N/A

N/A

3.4E+02

N/A

N/A

Gold

Electric and
electronic
equipment

1.9E+04

8.5E+02

N/A

2.3E+02

2.8E+00

N/A

1.1E+03

5.6E-01

N/A

Growth demand:
moderate
Substitutability: feasible

Indium

Indium-Gallium
alloys, used in

1.5E+05

N/A

N/A

1.2E+03

N/A

N/A

9.2E+02

N/A

N/A

Growth demand:
moderate

Cobalt

Copper

Gallium
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Growth demand: low
Substitutability: difficult

Growth demand: high
Substitutability: feasible
but costly
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Climate change
Proposed
priority
materials for
ecodesign
purpose

Main use in ErP

Primary
producti
on

Secondary
production

Mineral resource depletion
End-oflife

Primary
producti
on

kg CO2-eq/tonne

Secondary
production

End-oflife

Aquatic eutrophication
Primary
producti
on

kg Sb eq/tonne

Secondar
y
productio
n

End-oflife

Kg PO4 eq/tonne

bearings. Coating
in displays in
electric and
electronic
equipment
Iron

Magnesium

Nickel

Qualitative considerations86

Substitutability: very
difficult

Industrial
machinery

1.6E+03

4.2E+02

Aluminium
alloys.

7.4E+04

1.1E+03

87

1.2E+01

1.4E+01

3.5E+00

1.1E-01

3.5E+00

1.2E+00

4.9E-02

N/A

5.0E+01

N/A

N/A

7.8E+00

N/A

N/A

Dead-burned
magnesite
employed for
refractory
purposes such as
brick and liners in
furnaces and
converters.

7.4E+04

1.1E+03

N/A

5.0E+01

N/A

N/A

7.8E+00

N/A

N/A

Batteries,
consumer
electronics,
household
products

6.7E+00

1.7E+00

N/A

4.8E-02

5.4E-03

N/A

2.2E-02

1.0E-03

N/A

Other

6.7E+00

1.7E+00

N/A

4.8E-02

5.4E-03

N/A

2.2E-02

1.0E-03

N/A

Growth demand: low
Substitutability: feasible

Growth demand: high
Substitutability: difficult

Growth demand:
moderate
Substitutability: difficult

87

European Pathway to Zero Waste, 2011, Study into the feasibility of protecting and recovering critical raw materials through infrastructure development in the south east of England,
www.environment-agency.gov.uk/static/documents/Business/EPOW-recovering-critical-raw-materials-T5v2.pdf
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Climate change
Proposed
priority
materials for
ecodesign
purpose

Secondary
production

End-oflife

Primary
producti
on

kg CO2-eq/tonne

Secondary
production

End-oflife

Aquatic eutrophication
Primary
producti
on

kg Sb eq/tonne

Secondar
y
productio
n

End-oflife

Qualitative considerations86

Kg PO4 eq/tonne

Niobium

Superconductive
magnets of NbZr wire, micro
capacitors,
ferroalloys

3.9E+05

N/A

N/A

2.4E+03

N/A

N/A

1.0E+03

N/A

N/A

Growth demand: high
Substitutability: feasible
but costly

Silicium

Construction,
electronics,
industrial
equipment

7.2E+00

7.2E-01

N/A

6.4E-02

4.5E-03

N/A

1.7E-02

1.7E-03

N/A

Growth demand: low
Substitutability: feasible

Tantalum

Capacitors,
electric and
electronic
equipment

2.6E+05

N/A

N/A

1.6E+03

N/A

N/A

6.8E+02

N/A

N/A

Growth demand:
moderate
Substitutability: feasible

Fabricated
products

9.6E+06
88

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Growth demand:
moderate
Substitutability: difficult

Alloys

9.6E+06

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Zinc semimanufactures
(rolled zinc, wire,
pipes)

3.4E+03

6.5E+02

2.7E+02

2.4E+01

4.9E+00

1.1E+00

2.2E+01

1.6E+00

4.2E-01

Growth demand: low
Substitutability: feasible
but costly

Electric and
electronic

1.0E+07

7.6E+05

N/A

7.4E+04

5.1E+03

N/A

9.9E+04

2.1E+03

N/A

Growth demand: low
Substitutability: feasible

Tungsten

Zinc

89

Palladium
(Platinum

88

Main use in ErP

Primary
producti
on

Mineral resource depletion

EP0W (2011) Study into the feasiblity of protecting and recovering critical raw materials through infrastructure development in the south east of England: Annexes
Production of secondary Zinc estimated to be similar to recycling of Lead.

89
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Climate change
Proposed
priority
materials for
ecodesign
purpose

Group
Metals)

Main use in ErP

Primary
producti
on

Secondary
production

Mineral resource depletion
End-oflife

Primary
producti
on

kg CO2-eq/tonne

Secondary
production

End-oflife

Aquatic eutrophication
Primary
producti
on

kg Sb eq/tonne

Secondar
y
productio
n

End-oflife

Qualitative considerations86

Kg PO4 eq/tonne

equipment

but costly

Rhodium
(Platinum
Groups
Metals)

Platinum and
palladium alloys:
furnace windings,
electrodes, LCD
glass

3.3E+07

7.6E+05

N/A

2.7E+05

5.1E+03

N/A

3.2E+05

2.2E+03

N/A

Growth demand: low
Substitutability: feasible
bust costly

Dysprosium
(Rare earths)

Batteries

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Growth demand: high
Substitutability: no
information

N/A

Growth demand:
moderate
Substitutability: feasible
but costly
Growth demand:
moderate
Substitutability: very
difficult

Antimony

Batteries

1.3E+04

N/A

N/A

1.1E+03

N/A

N/A

7.7E+02

N/A

Glass and glass
fibers

1.4E+02

N/A

N/A

9.6E-01

N/A

N/A

3.9E-01

N/A

N/A

Cement

1.4E+02

N/A

N/A

9.6E-01

N/A

N/A

3.9E-01

N/A

N/A

Other

1.4E+02

N/A

N/A

9.6E-01

N/A

N/A

3.9E-01

N/A

N/A

Electrical
applications

2.8E+01

N/A

N/A

2.0E-01

N/A

N/A

7.0E-02

N/A

N/A

Batteries

2.8E+01

N/A

N/A

2.0E-01

N/A

N/A

7.0E-02

N/A

N/A

Fluorspar

Graphite

Growth demand:
moderate
Substituability: feasible
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Climate change
Proposed
priority
materials for
ecodesign
purpose

Germanium

Polyethylene
(PE)

Polypropylen
e (PP)

Polyethylene
terephtalate
(PET)

Main use in ErP

Primary
producti
on

Secondary
production

Mineral resource depletion
End-oflife

Primary
producti
on

kg CO2-eq/tonne

Secondary
production

End-oflife

Aquatic eutrophication
Primary
producti
on

kg Sb eq/tonne

Secondar
y
productio
n

End-oflife

Qualitative considerations86

Kg PO4 eq/tonne

Fibre optic cable,
Infra-red optical
technologies

0.0E+00
90

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Growth demand:
moderate
Substitutability: feasible
but costly

Electric and
electronic
equipment

2.0E+03

6.7E+02

8.1E+02

3.3E+01

4.0E+00

-4.8E+00

5.6E-01

1.3E+00

-8.6E-01

Growth demand: low
Substitutability: feasible

Building and
construction

2.0E+03

6.7E+02

8.1E+02

3.3E+01

4.0E+00

-4.8E+00

5.6E-01

1.3E+00

-8.6E-01

Electric and
electronic
equipment

2.0E+03

6.7E+02

7.4E+02

3.2E+01

4.0E+00

-3.6E+00

6.4E-01

1.3E+00

-6.3E-01

Building and
construction

2.0E+03

6.7E+02

7.4E+02

3.2E+01

4.0E+00

-3.6E+00

6.4E-01

1.3E+00

-6.3E-01

Electric and
electronic
equipment,
building and
construction

2.9E+03

1.2E+03

6.6E+02

3.6E+01

7.7E+00

-2.3E+00

3.9E+00

2.9E+00

-3.3E-01

Growth demand: low
Substitutability: feasible

Growth demand: low
Substitutability: feasible

N/A: Not available
91
Sources: Ecoinvent 2.2 unless specified

90

Relatively nontoxic element that poses no appreciable threat to the environment. USGS, 2005, Mineral Commodity Profiles: Germanium, http://pubs.usgs.gov/of/2004/1218/20041218.pdf
91

EcoInvent, 2010. EcoInvent database version 2.2. The Ecoinvent Centre, Swiss Federal Institute of Technology (ETH, Zurich)
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Annex B: Complementary legislation information
WEEE Directive
The collection targets of the WEEE Directive are the following (see Table 44 and Table 45for the
recovery and recycling targets):
 Until 31 December 2015, a rate of separate collection of at least 4 kilograms on
average per inhabitant per year of WEEE shall continue to apply.
 From 2016, the minimum collection rate shall be 45 % calculated on the basis
of the total weight of WEEE collected.
 From 2019, the minimum collection rate to be achieved annually shall be 65 %
of the average weight of EEE placed on the market in the three preceding
years in the Member State concerned, or alternatively 85 % of WEEE
generated on the territory of that Member State.
From 15 August 2018, the Directive will apply to all EEE, and the initial ten categories will be reorganised into six categories, as presented in Table 45.
Table 44: Minimum targets applicable by category of equipment until 14 August 201892
WEEE category

1. Large household appliances
10. Automatic dispensers
3. IT and telecommunications
equipment

13 August 2012 - 14 August 2015

15 August 2015 - 14 August 2018

Re-use/recycling
rate

Recovery rate

Re-use/recycling
rate

Recovery rate

75%

80%

80%

85%

65%

75%

70%

80%

50%

70%

55%

75%

80%

No target

80%

No target

4. Consumer equipment
2. Small household appliances
5. Lighting equipment
6. Electrical and electronic tools

93

7. Toys, leisure and sports
equipment
8. Medical devices
9. Monitoring/control instruments
Gas discharge lamps

92

WEEE Directive, available at:
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:197:0038:0071:EN:PDF
93
Excluding large-scale stationary industrial tools.
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Table 45: Minimum targets applicable by category from 15 August 201894
WEEE Category

Re-use/recycling rate

1.Temperature exchange equipment

Recovery rate

80%

85%

2.Screens, monitors, and equipment containing screens having
a surface greater than 100 cm2

70%

80%

3.Lamps

80%

No target

55%

75%

4. Large equipment (any external dimension more than 50 cm)

5.Small equipment (no external dimension more than 50 cm)
6.Small IT and telecommunication equipment (no external
dimension more than 50 cm)

EU Ecolabel
Table 46shows an overview of material-related criteria in ErP covered by the EU Ecolabel.
Table 46: Material-related requirements included in ErP covered by the EU Ecolabel
Product group

Material-related requirement(s)

Dishwashing
detergents

Requirements on eco-toxicity of products and components: Critical Dilution Volume,
biodegradability, substances limited.
Requirements on the weight utility ratio (weight of packaging per functional unit)
Requirements on recycled content of packaging.
Requirements on the marking of plastics used in packaging.

Industrial and
Institutional
Automatic
Dishwasher
Detergents

Requirements on eco-toxicity of products and components: Critical Dilution Volume,
biodegradability, substances limited.
Requirements on the weight utility ratio (weight of the packaging in relation with the
content).
Requirements on the marking of plastics used in packaging.

Laundry
detergents
and
Industrial and
Institutional
Laundry
detergents

Requirements on eco-toxicity of products and components: Critical Dilution Volume,
biodegradability, substances limited.
Requirements on the weight utility ratio (weight of packaging per functional unit)
Requirements on the marking of plastics used in packaging.

Personal
computers
and
Portable
computers

Limitation of Mercury content.
Limitation of hazardous substances content.
Minimum ratio of recycled plastic content.
Requirements on information provision on disassembly and reparability.
Requirements on possibility to exchange or upgrade components to extend the
lifetime of the product.
Minimum ratio of recycled material content in packaging.

TVs

Limitation of Mercury content.

94

WEEE Directive, available at:
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:197:0038:0071:EN:PDF
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Product group

Material-related requirement(s)
Requirements on duration commercial guarantee and availability of replacement
parts.
Requirements on the marking of plastics used
Requirements on information provision on disassembly and reparability.

Wooden
coverings

Raw materials with origin in sustainably managed forests.
Limitations on use of hazardous substances.
Requirements on information provision on waste management in production.
Requirements on recyclability, reusability or origin of packaging materials.

Hard coverings

Requirements for the extraction management of natural products: maximum ratio of
usable material discarded
Requirements on waste management in extraction sites.
Limitations on use of hazardous substances.
Requirements on recyclability or reusability of packaging materials.

Textile coverings

Limitations on use of hazardous substances.

Light bulbs

Requirements on lifespan: e.g. lamp life in hours.
Limitations on the use of certain hazardous materials/substances.
Requirements on recycled content of packaging materials.
Requirements on recyclability of packaging materials: e.g. no laminates or
composites.

Heat pumps

Requirements on availability of replacement parts.
Limitations on the use of certain hazardous materials/substances.

Lubricants

Limitations on the use of certain hazardous materials/substances.
Requirements on eco-toxicity of products and components: Critical Dilution Volume,
biodegradability.
Requirements on minimum content derived from renewable raw materials.

Product groups under development at the time of writing

Office buildings

Requirements on construction materials that provide information on environmental
impacts from a life cycle perspective (in % in value).
Requirements on waste management at the construction phase.
Requirements on recycled content of construction components.
Requirements on content ratio of hazardous substances (based on H-phrases of
Regulation (EC) No 1272/2008and R-phrases Directive 67/548/EEC).
Requirements on sustainable origin of materials used (in either % in value or % in
weight).

Hydronic central
heating
generators

Requirements on content ratio of hazardous substances (chlorine, and lists of
substances based on H-phrases of Regulation EC 1272/2008, R-phrases in Directive
67/548/EEC , SVHC proposed under REACH Regulation, and Biocidal products
Directive 98/8/EC).
Requirements on information provision on reuse, recycling and end-of-life
management
Requirements on information provision on product quality/usability and lifetime
extension.

Imaging
equipment

Requirements on availability of printing modes for low-consumables consumption.
Requirements on capability of using recycled consumables: paper and
cartridges/toner.
Requirements on content ratio of hazardous substances (mercury and lists of
substances based on H-phrases of Regulation (EC) No 1272/2008and R-phrases
Directive 67/548/EEC).
Requirements on easiness of disassemble reparation and upgrade.
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Product group

Material-related requirement(s)
Requirements on minimum recycled/reused content.
Requirements on availability of take-back systems for consumables (cartridges and
toners).
Requirements on limitations of hazardous substances (mercury, cadmium, lead,
nickel, chromium-IV, REACH Regulation, and Biocides regulation EC 1048/2005) in
toners and inks.
Requirements on recycled content of packaging material.
Requirements on supply of spare parts and repair services.

Taps and
showerheads

Requirements on chemical and hygienic characteristics of materials in contact with
drinking water.
Requirements on limitations of hazardous substances (based on H-phrases of
Regulation (EC) No 1272/2008and R-phrases Directive 67/548/EEC).
Requirements regarding longevity, commercial warranty and availability of spare
parts.
Requirements on minimum recycled content of packaging and ease of separation of
different materials.

Green Public Procurement
Table 47 presents an overview of material-related “core” GPP criteria.
Table 47: Material-related requirements included in the EC GPP core criteria for ErP
Product group

Material-related requirement(s)

Office IT
equipment

Restricted amount of hazardous constituents and take back options.
Design for recycling, longer life.
Ensure the recyclability of the packaging used.
Use of recycled packaging.
Information for safe disposal (recycling, re-using) of final products.

Windows,
glazed doors
and skylights

Information on effective maintenance of windows to extend useful life.
Take back schemes / re-use / recycling.
Design for dismantling and recycling.
Use of recycled materials.
Environmentally sound materials

Thermal
insulation

Restricted use of hazardous materials.
Information on effective maintenance of insulation to extend its useful life: instructions on
maximum storage time or install-by date, transportation and installation instructions,
lifespan, etc.
Take back schemes / re-use / recycling.
Design for dismantling and recycling.
Promote the use of environmentally sound materials.
Use of recycled materials in insulation and packaging.

Hard-floor
coverings

Promote efficient extraction of raw materials.
Limitations on the use of certain hazardous materials/substances (based on Risk phrases of
Directive 67/548/EEC).
Requirements of environmental management measures in plants involved in the
production.
Requirements for the extraction management of natural products: maximum ratio of
usable material discarded.

Wall panels

Requirements on the origin of materials: e.g. recycled content, legal/sustainable harvesting
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Product group

Material-related requirement(s)
Limitations on the use of certain hazardous materials/substances (based on H-phrases of
Regulation (EC) No 1272/2008and R-phrases Directive 67/548/EEC)
Limitations on coatings and treatments that prevent recycling or composting.

Street lighting
and traffic
signals

Requirements on recycled content of packaging materials.
Requirements on recyclability of packaging materials: e.g. no laminates or composites.
Requirements on minimum lifespan of products: e.g. minimum performance and durability
factors after a certain time of use.

Mobile phones

Limitations on the use of certain hazardous materials/substances (based on Risk phrases of
Directive 67/548/EEC).
Requirements on information provision on take-back systems, and on disposal of batteries.
Requirements on marking of plastic parts.
Requirements on easiness of disassembly for recycling.

Indoor lighting

Requirements on lifespan: e.g. lamp life in hours.
Requirements on mercury content.
Requirements on recycled content of packaging materials.
Requirements on recyclability of packaging materials: e.g. no laminates or composites.
Requirements on information provision regarding disassembly of products for recycling.

Material-efficiency Ecodesign Report and Module to the Methodology
|129
for the Ecodesign of Energy-related Products (MEErP)

Annex C

Annex C: Literature review on material efficiency
Giljum, S. et al. (2011) A comprehensive set of resource use
indicators from the micro to the macro level
Based on a review of existing resource use indicators, Giljum et al. (2011)95 suggest a
comprehensive set of resource use indicators. The indicator set covers the core resource input
categories of materials, water and land area plus the output category of GHG emissions. All
indicators take a life cycle perspective on production and consumption activities and thus address
the micro level. The indicator set comprises the resource input categories of abiotic and biotic
materials, water, and land area and considers greenhouse gas emissions as the most important
output stemming from natural resource use.
Input-oriented indicators include indicators derived from the MFA (Material Flow Analysis)
methodology. At the level of single products, the indicator MIPS (Material Input Per Service) is
applied in the study. At product level, LCA databases, such as the Ecoinvent database, provide
data on the land area necessary for the production of goods and services.
Criteria for resource use indicators
According to Giljum et al. (2011) resource use indicators should comply with the following
criteria:
 Comprehensive and complementary coverage of all relevant resource use categories;
 Policy relevance;
 Easy communication;
 Application of a life cycle-perspective;
 Avoiding double counting;
 Measuring resource use at different scales; and
 Integration with the System of National Accounts.

The suggested set of resource use indicators
For the categories of biotic and abiotic materials, the concept of the Material Footprint is
suggested for the product level, following the calculation guidelines of the MIPS concept.
The authors suggest measuring and illustrating different aspects of resource use in the original
units (e.g. material consumption and carbon emissions in mass, water use in litres, land area in
hectares), without transforming them into a single unit of measurement such as the Ecological
Footprint does.
95

Giljum, S., Burger, E., Hinterberger, F., Lutter, S., & Bruckner, M. (2011). A comprehensive set of resource use
indicators from the micro to the macro level. Resources, Conservation and Recycling, 55(3), 300–308.
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For acceptance by policy makers, a strong link to the statistical system is desirable. It is
suggested to include measurement methods and indicators, which have a strong link to the
statistical system on the Member State and EU level. The example of MFA-based indicators
illustrates that indicators with a solid statistical background are more accepted in policy spheres
than other indicators. The set of indicators therefore includes indicators, which are close to real
statistical data and do not require transformation and modelling of data. Data on material
consumption in the EU countries is collected by Eurostat; MIPS calculations at the micro level
exist for a variety of products (see www.mips-online.org).

Mancini, L. et al. (2012) Application of MIPS method for
assessing the sustainability of production–consumption
systems of food
Mancini et al. (2012)96 estimate the resource consumption of nutrition by applying the MIPS
methodology to analyse the food chains of three Italian foodstuffs. The results show which life
cycle phases of that chain demand the most resources. It also links the micro level of singular
food to the environmental sustainability of European diets as a whole.
The study shows that MIPScan be applied to a variety of products and services for evaluating ecoinnovations and identifying eco-efficiency improvements along the supply chains. Technologies
and innovations can be evaluated measuring MIPS along the various steps of the value chain and
in the different categories of resources.
While in this study, the food’s nutritional values are used as an output allocation, one could also
measure the resource demand of products by its operating weight or other service they provide.
Mancini et al. (2012) focus on food chains shall not detract from MIPS general application
potentials for products and services as a whole. Material Inputs per Service Unit may be
accounted for energy-related services as well.

Cerdan, C. et al. (2009) Proposal for new quantitative ecodesign indicators: a first case study
Cerdan et al. (2009)97 propose a number of ecodesign indicators and tests whether these are able
to indicate reductions in environmental impacts. Firstly, 8 eco-design strategies are introduced:
1. Reduction of the number of different materials and selection of the most appropriate
ones;
2. Reduction of environmental impact in the production phase;
3. Optimisation of the distribution phase;
4. Reduction of the environmental impact in the use phase;
96

Mancini, L., Lettenmeier, M., Rohn, H. & Liedtke, C. (2012). Application of MIPS method for assessing the
sustainability of production–consumption systems of food, Journal of Economic Behavior & Organization, 81, 779–793.
97
Cerdan, C., Gazulla, C., Raugei, M., Martinez, E., & Fullana-i-Palmer, P. (2009). Proposal for new quantitative ecodesign indicators: a first case study. Journal of Cleaner Production, 17(18), 1638–1643.
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5. Extension of the product´s useful life span;
6. Simplification of product disassembly;
7. Design for reuse; and
8. Design for recycling.
As there is a vast body of literature discussing the strategies on ecodesign, the authors focus on
indicators that address the least commonly discussed strategies 6 and 8. Cerdan et al. propose a
set of 11 ecodesign indicators to cover these two main strategies.
Table 48: Specific ecodesign indicators proposed by Cerdan et al.
Reusable parts

weight of reusable parts per total weight of product

Recyclable materials

weight of recyclable materials per total weight of product

Reversible joints

number of reversible joints per number of total joints

Same material joints

same material joints per number of total joints

Parts with label

number of parts with label per total number of different parts

Tools for disassembling

number of necessary tools per number of total joints

Time for disassembly

total time to take apart all joints of a products (in minutes)

Intelligent materials

weight of clever materials per total weight of product

Time for battery change

time for replacement of batteries (or similar)

Laminated materials

weight or laminated or compound materials per total weight of product

Painted surfaces

painted, stained or pigmented surface per total surface of product

With the simplification of indicators as such, Cerdan et al. are aware that certain bias towards
weight of specific materials. The only way to sidestep all simplifications would be to conduct a
fully LCA.
Case study
Cerdan et al. tested the reliability of the first two indicators by conducting a case study on Water
Source Heat Pumps (WSHPs). They have correlated changes in the indicators with LCA indicators
such as GWP, AP, ODP or POCP. As expected, the results show a strong linear (negative)
correlation between the proposed indicators on ecodesign and the LCA indicators.

EC (2013) Resource Efficiency Indicators: In-depth report of
science for environment policy98.
The EC published in February 2013 this in-depth report within the news service Science for
Environmental Policy, aiming to summarise the latest developments and on-going work on
resource efficiency indicators. This report is a review of other work performed within or outside
the EC, and can serve as a good starting point for an in-depth review of resource efficiency
methodologies and indicators.

98

Resource Efficiency Indicators. In-depth report of science for environment policy . February 2013 Issue 4. Available at:
http://ec.europa.eu/science-environment-policy
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A set of resource efficiency indicators are presented, combining lead indicators (e.g. resource
productivity) with a series of specific indicators for key natural resources (e.g. water, land,
materials). Lead indicators are macro-economic indicators useful to measure the performance of
a country’s economy, but are not directly applicable to products or services. The specific
indicators can refer to one natural resource or to an aspect of the economy or the industry. Table
49 shows some examples of the indicators presented in the report.
Table 49: Some of the specific indicators proposed in EC (2013)
Ecological capital

Inclusive Domestic Product
Full Costs of Goods and Services

Environmental impacts of land use

Ecosystem coverage
Human Appropriation of Net Primary Production

Environmental impacts of resource use

Life cycle-based resource efficiency indicators:

decoupling indicators

basket-of-products indicators

waste management indicators
Ecological footprint

Indicators used in the industry

Material consumption
Savings of input materials
% recycled material to production
Recycling rates
Waste collection rates
Material intensity (DMI/GDP)
Solid waste intensity (t/DGP)

Some of these indicators relate to material efficiency in products, services or in the general
economy, such as material consumption, recycled material, or material intensity. On the other
hand, a number of indicators proposed are macro-economic indicators that are not suitable for
the objectives of the present study.

Product Environmental Footprint Guide and category rules99
The Product Environmental footprint (PEF) Guidelines100 developed by DG JRC is based on the
Life Cycle Assessment methodology. The PEF guidelines include the analysis of consumption of
materials and other resources as part of the analysis of the life cycle of the product. A complete
inventory of inputs and outputs per life cycle phase is required, including the analysis of quality of
the data, representativeness and uncertainty levels.
The PEF guidelines do not include specific indicators for material or resource efficiency, although
the environmental impact categories include the effects of consumption of resources in the
environmental impact analysis.
The approach of the PEF is that of a LCA, including multi-criteria analysis and inventories of all
the inputs and outputs within the system boundaries throughout the life cycle of the product.

99

Recommendation 213/179/EU
EC JRC IES (2013) Product Environmental Footprint (PEF) Guide. Annex II of Commission Recommendation
2013/179/EU of 9 April 2013 on the use of common methods to measure and communicate the life cycle environmental
performance of products and organisations
100
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The environmental impact categories proposed in the PEF guidelines are shown in Table 14. The
indicators on resources include water, land and fossil fuels as resources.
Table 50: Environmental impact categories proposed in the Product Environmental Footprint
Guide
PEF
Impact category

EcoReport 2011
Unit

Impact category

Unit

Climate change

kg CO2 equivalent

Greenhouse Gases in GWP100

Mt CO2 eq.

Acidification

mol H+ eq

Acidification, emissions

kt SO2 eq.

Particulate matter/respiratory
inorganics

kg PM2.5 equivalent

Particulate Matter (PM, dust)

kt

Eutrophication – terrestrial

mol N eq

Eutrophication

kt PO4

Eutrophication-aquatic

fresh water: kg P equivalent
marine: kg N equivalent

kg NMVOC equivalent

Total Energy (GER)

PJ

Ozone depletion

kg CFC-11 equivalent

of which, electricity (in primary
PJ)

PJ

Resource depletion –water

m3 water use related to local
scarcity of water

Volatile Organic Compounds
(VOC)

Kt

Resource depletion – mineral,
fossil

kg antimony (Sb) equivalent

Persistent Organic Pollutants
(POP)

g i-Teq

Land transformation

kg (deficit)

Heavy Metals

t Ni eq.

Ecotoxicity for aquatic fresh
water

CTUe (Comparative Toxic
Unit for ecosystems)

PAHs

t Ni eq.

Human
effects

cancer

CTUh (Comparative Toxic
Unit for humans)

Heavy Metals

t Hg/20

Human toxicity – non-cancer
effects

CTUh (Comparative Toxic
Unit for humans)

Water (process)

mln. m3

Ionising radiation – human
health effects

kg U235 equivalent (to air)

Water (cooling)

mln. m3

Waste, non-haz./ landfill

Kt

Waste, hazardous/ incinerated

Kt

Common indicators

Other indicators
Photochemical
formation

toxicity

ozone

–

A pilot study developed Product Footprint Category Rules (PFCR) for intermediate paper
products based on the draft PEF Guide101. This PFCR includes additional criteria to those required
in the general PEF guidelines. The analysis of the life cycle environmental impacts of
intermediate paper products follows the recommendations in the PEF guidelines. Some of these
additional rules are related to material efficiency:
 Description of how traceability and control of wood is taken care by the pulp and
paper mills; and
 Description of biogenic carbon content of the product expressed in CO2 equivalents.

101

EC & CEPI (2011) Product Footprint Category Rules (PFCR) for intermediate paper products.
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The definitive PEFCR will be developed in the three-years testing period after the official
publication of the PEF Guide in the Recommendation 2013/179/EU.

DG JRC study - Integration of resource efficiency and waste
management criteria in European product policies
An on-going study carried out by DG JRC analyses the possibilities of integrating resource
efficiency criteria and waste management criteria in the Implementing Measures issued from the
Ecodesign Directive102. A methodology for the calculation of parameters to be used in ecodesign
policies is proposed in the study:
 Recyclability, reusability, recoverability (RRR)
 Recycled content
 Use or priority resources
 Use of hazardous substances
Some possible ecodesign requirements that use these parameters are also suggested, such as
information requirements on the parameters, minimum thresholds, requirements to disassembly
of key components, etc. The project is ongoing at the time of writing and will present refined
methodologies for measuring resource efficiency performance of ErP, as well as guidance
documents for practitioners.
 Recyclability, reusability, recoverability
These parameters are not physical characteristics of the product and therefore cannot be
measured directly, but should be calculated in an indirect manner. Some indicators for each of
the parameters are proposed, as well as calculation methods and potential requirements to be
integrated within Ecodesign Implementing Measures.
Recyclability, reusability and recoverability of products are understood as “potentials” rather
than characteristics of the product. This is because the actual RRR are not only affected by the
product’s composition and design, but also by external factors such as technological
advancements related to waste management and treatment, among others, which might change
over the time. Thus, the recyclability rate is defined as the percentage in mass of the product that
is potentially recyclable; the reusability rate is the percentage in mass of the product that is
potentially reusable; and the recoverability rate of a product is the percentage in mass of a
product that is potentially energy-recoverable by incineration, or recyclable. These parameters
are based on self-declarations by the manufacturers, and could potentially be subject of market
surveillance.
RRR is also affected by other characteristics of the product such as the capacity of the product of
being disassembled, the contamination with materials that can avoid recycling or recovery, or
the degradation of the materials after being recycled or reused. The calculation of the RRR

102

Ardente F., Wolf M-A., Mathieux F., Pennington D. (2011) Integration of resource efficiency and waste management
criteria in the implementing measures under the Ecodesign Directive. European Commission. Joint Research Centre.
Institute for Environment and Sustainability.
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includes therefore the calculation of indicators for ease of disassembly, contamination of
materials and degradation of materials.
 Use or priority resources
However, the RRR does not give information about the environmental impacts of the products or
materials (since their relative importance of the materials is not weighted) and it is highly
influenced by the weight composition of the product, which might follow other priorities such as
functionality, among others. In order to overcome that, a method to introduce life cycle
environmental data of the materials into the RRR indicators is proposed, giving as a result the
following indicators:
 Recyclability benefit ratio
 Reusability benefit ratio
 Recoverability benefit ratio
These three indicators only define the potential of recyclability, reusability and recoverability
rather than physical characteristics of the product.
 Recycled content
The recycled content of a product is defined as the ratio in weight of materials with origin on
post-consumer waste over the total weight of the product. This is a physical characteristic of the
product but cannot be directly measured, but could be calculated indirectly. Possible ecodesign
requirements could be built on this indicator, either in the form of minimum requirements of
composition or information requirements. As the recycled content is highly dependent on the
economic costs of virgin and recycled materials, the market prices of the materials should be
taken into account when assessing possible requirements in this context. Thus, a requirement of
minimum content of recycled material would make more sense on recycled materials with low
demand.
 Use of hazardous substances
The method proposed to analyse the aspect of using hazardous substances is based on Life Cycle
Assessment. It integrates multiple criteria, which helps to measure whether the hazardous
substances have higher environmental impacts than benefits (such as lower energy consumption,
for example). The results of such an analysis allow evaluating the possibility of setting
requirements on hazardous substances for selected product groups.

ISO 22628 - Road vehicles: Recyclability and recoverability,
Calculation method
The standard ISO 22628:2002 provides a calculation method for “recyclability” and
“recoverability” of new vehicles at their end-of-life.
The recyclability and recoverability are calculated as:
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Where,
mP is the mass of materials taken into account at the pre-treatment step (i.e. reusable or/and
recyclable components and fluids, such as oils, batteries, oil filters, tyres, etc.)
mD is the mass of materials taken into account at the dismantling step (i.e. other components
declared by the manufacturer as reusable and/or recyclable).
mM is the mass of metals taken into account at the metal separation step (i.e. recyclable metals
not taken into account in mP and mD).
mTr is the mass of materials taken into account at the non-metallic residue treatment step and
which can be considered as recyclable (i.e. recyclable materials such as glass, polymers, etc.).
mTe is the mass of materials taken into account the non-metallic residue treatment step and
which can be considered for energy recovery (i.e. recoverable materials such as polymers,
organic materials, etc.).
mV is the mass of the vehicle.
The different masses are based on the information that should be provided by manufacturers.

IEC 62635 - Guidelines for End-of-Life information provision
from manufacturers and recyclers, and for recyclability rate
calculation of Electrical and Electronic Equipment (EEE)
The International Electrotechnical commission - Technical Committee 111, (Environmental
standardization for electrical and electronic products and systems) have recently released these
guidelines for end-of-life information provision of EEE provide methods for calculating the
recyclability rate and recoverability rate of EEE, and recommendations on information that
manufacturers and recyclers of EEE should make available in order to facilitate the decision
making in terms of design and end-of-life treatment options (see Table 51).
The recyclability and recoverability rates proposed in the standard are calculated as follows:
∑
∑
Where,
Rcyc is the recyclability rate
Rcov is the recoverability rate
m(i) is the mass of ith part or component
RCR(i) is the recycling rate of the ith part in the corresponding end-of-life treatment scenario
RVR(i) is the recovery rate of the ith part in the corresponding end-of-life treatment scenario
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mEEE is the total mass of the EEE.
Table 51: Recommended information to be provided by manufacturers and recyclers
Product information from manufacturers to be
used by recyclers or treatment facilities

Recycling and treatment information from
recyclers to be used by manufacturers for
designing products

General information about manufacturer, contact point, product
identification, etc.

General information about recycler, contact point, processes,
etc.

Images or diagrams of the product

Images or diagrams of the process(es)

Total mass and dimensions of the product

Availability of stable reuse systems in place for products or parts

Availability of stable reuse systems in place for products or parts

Process capability for material separation: Parts and materials
with specific restrictions for separation (such as dimensions or
mass), recycling (such as purities or dimensions), materials
recovered and recycling and recovery rates of each part and
material.

Information for end-of-life treatment: reusable parts, parts for
selective treatment, single recyclable material parts, parts
difficult to process, and location of each of them.

Information about final disposition of removed components.

Hazardous materials or parts

Measures for pollution prevention in compliance with any
specific requirements of the manufacturers, and difficulties in
relation to that.
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Annex D: RACER evaluation of material efficiency
parameters103
Weight of product
Relevance: Low
The relevance of product weight as an indicator of material efficiency is very limited, since it does
not contain direct information types of materials used or environmental impacts of materials. If
this parameter is used, dense and innocuous materials (e.g. minerals or aggregates use in
construction) would be penalised against light materials that present higher environmental
impacts and lower recyclability (e.g. hazardous substances).
Acceptance: High
This parameter is intrinsic to every product, and widely accepted by different types of
stakeholders.
Credibility: High
Weight is a transparent parameter, easy to understand, and therefore credible.
Easiness: High
This indicator is easy to calculate and verify, and could be used as a first step for the calculation of
other complex indicators, such as the weight utility ratio or recyclability.
Robustness: High
Weight is a physical property of all materials, and can be used as parameter for any kind of ErP,
regardless its composition.

Consumption of materials
Relevance: Medium
This parameter does not distinguish environmental impacts of different materials, and may
penalise dense materials. Therefore, its relevance as a material efficiency indicator is limited.
Acceptance: Medium
The lack of a widely recognised method to calculate the consumption of materials (need to have
a clear definition of the boundaries) limits the acceptance of this parameter, even if ISO
standards for Life Cycle Assessments104 could be used as a guideline for the establishment of
system limits, functional unit and calculation of material balance.
Credibility: High

103
104

Definitions of the parameters are provided at the beginning of the document in the glossary.
ISO 14040 and following.
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Consumption of materials is a transparent parameter, the result provided is directly related with
the underlying data and there is no ambiguity in interpreting it.
Easiness: Low
The calculation of the materials consumed over the life cycle of a product requires the
development of Life Cycle Inventories (LCI) of materials consumed, and its complexity depends
on the product’s life cycle. Furthermore, the verification of this parameter cannot be done
directly on the product but depends on information provided by the manufacturer.
Robustness: High
This parameter can be used for any kind of ErP, and can give partial information of one or several
aspects or life cycle phases of a product. In this case, it can be used as an indicator of the amount
of resources required during the use phase (e.g. lubricants in a machine tool, toners, etc).

Material Footprint
Relevance: High
The Material Footprint takes into account the amounts of used and unused materials over the
entire life cycle of a product. It does not include a direct evaluation of the environmental impacts,
but allows the identification of resource intensive life phases and the direct comparison between
products. According to the Material Footprint concept those products "benefit" the most, which
offer light weight designs, use high amounts of secondary or less resource intensive materials,
produce with lower production spill-over and provide a higher performance in general. Therefore,
the relevance of the Material Footprint as an indicator of material efficiency for Ecodesign is
high.
Acceptance: Low
The Material Footprint is a concept not widely used in practice, although it may be common in
academic work. Therefore, its acceptability in practical applications in the framework of the
Ecodesign Directive might be low.
Credibility: High
The Material Footprint is a scientifically sound method, derived from the widely used Ecological
Footprint parameter. Therefore, its credibility as result of scientific production is high.
Easiness: Low
The calculation method of the Material Footprint is easy to apply but requires the development
of Life Cycle Inventories, which may not be an easy task for some products or sectors, or for the
unused materials. The verification of this parameter cannot be done directly on the product, but
depends on information provided by the manufacturer.
Robustness: High
The Material Footprint can be applied to a wide variety of product groups. Differences in design
and material composition influence directly the outcome of a product evaluation in a transparent
way.
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Material Inputs Per unit of Service
Relevance: High
The MIPS parameter allows assessing material efficiency at product level and from the input
perspective, and enables the identification of components or life cycle stages with low resource
efficiency with respect to the desired purpose of a product. The MIPS does not give direct
information about the environmental impacts of material use but it is a good indicator of
material efficiency, since the consumption of materials over the life cycle is weighted by using
the function of the product (i.e. “unit of service”).
Acceptance: Low
Similarly to the Material Footprint, MIPS is a scientifically accepted indicator, although not
widely applied in practice. Therefore, its acceptance may be low for practical applications in the
framework of the Ecodesign Directive.
Credibility: High
If a transparent calculation method is used, MIPS is an unambiguous parameter that gives
credible information of the total material required to perform a function. The aspect of including
the functional unit within the calculation of the MIPS allows comparison between different
products with a common baseline.
Easiness: Low
The complexity of the MIPS may be due to the use of the concept of “service unit”, which
depends highly on the product. In the case of products with a basic function (e.g. boil water,
display images) the choice of the functional unit may be straightforward and so the comparison
between different products. On the other hand, if the product presents multiple functionalities or
different use patterns (e.g. complex set-top boxes, air conditioners), the functional unit and the
comparison between products could be more difficult in those cases. In any case, the verification
of this parameter depends on the manufacturer’s declaration, which makes the easiness of the
parameter low.
Robustness: High
The MIPS is a parameter that can be used with any type of ErP, independently of its design or
composition. Therefore, its robustness is high. The unit of service or functional unit may vary,
and in order to be comparable across different models, the unit of service should be chosen
carefully to be equally applicable to a wide range of products.

Weight utility ratio
Relevance: Low
The weight utility ratio can be relevant for setting Ecodesign requirements for some product
groups in which packaging has relatively high environmental impacts compared to the rest of the
life cycle of the product. However, it does not give information about the environmental impacts
of the materials, and penalises the weight of packaging independently of its function to protect
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the product during the distribution phase. Therefore, its overall relevance for Ecodesign is
limited.
Acceptance: Medium
The weight utility ratio is a clearly defined parameter, although it is not widely used in practice. It
focuses exclusively on the packaging, and therefore its acceptance by the different stakeholders
is limited.
Credibility: High
It is an unambiguous parameter based on the weight and functional unit of the product, which
makes it clear and easily understandable.
Easiness: Medium
The weight utility ratio is an easy parameter to calculate and therefore to verify, based on the
bill-of-materials of the packaged product and its functional unit (information required by the
MEErP). Similarly to MIPS, in the case of products with multiple functionalities or complex
functional units, the comparison between different products may be more difficult.
Robustness: Medium
The weight utility ratio can be used for any product type but the choice of the functional can
influence the result.

Consumables needed
Relevance: Medium
This parameter can only be relevant for ErP that consume material during the use phase to fulfil
the function for which they were designed (e.g. printers, machine tools, coffee machines).
However, it does not include information on environmental impacts of the materials consumed.
Acceptance: Medium
In some industrial sectors, this parameter is widely used and accepted.
Credibility: Medium
The amount of consumables needed is a credible parameter provided that the correct
assumptions of lifetime, frequency for replacement of consumables, use pattern, etc., are used.
Easiness: Medium
Setting a suitable method to calculate the amount of consumables needed to perform a function
can be challenging for some product groups. This requires some assumptions to be made on the
use pattern and lifetime of products. In addition, consumables needed can be information
provided by the manufacturer without clear and detailed justification.
Robustness: Low
The amount of consumables needed is applicable to all ErP with material consumption during the
use phase, which are limited. The comparison of different products is possible if the assumptions
on lifetime and use patterns are appropriately made.
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Abiotic Depletion Potential: mineral, fossil
Relevance: High
The Abiotic Depletion Potential does not include information about the efficiency of the use of
materials, but it is relevant as an indicator of environmental impacts on resources depletion.
Acceptance: Medium
Abiotic Depletion Potential is a widely used parameter in Life Cycle Assessment (LCA),
developed within the scientific community, but there is some controversy as it is more related to
actual reserves than to environmental impact.
Credibility: Medium
Various Scientific methods exist to calculate Abiotic Depletion Methods but they do not
necessarily use the same units and characterisation factors.
Easiness: Low
The ease of determination of the Abiotic Depletion Potential depends on the availability of
characterisation factors of environmental impacts of materials. These factors are developed
within the LCA scientific community. The main drawback of this aspect is that the development
of characterisation factors for environmental impacts is a long work and this may limit the
usability of the indicator. In any way, the verification of this parameter depends highly on the
information provided by the manufacturer, which makes the easiness of this parameter low.
Robustness: Medium
The wide scientific support to this indicator makes it robust enough to be used and comparable
across different products and sectors. The advantage of this indicator is that ADP values do not
change over time apart from alignments due to statistics of reserves. It is therefore robust within
the method. The disadvantage of this indicator is that ADP is not robust against the development
in the criticality of materials by e.g. innovation, involving markets etc.

Waste generated over the life cycle
Relevance: Medium
The accounting of waste generated over the life cycle of the product is a relevant indicator of
material inefficiency. It not only accounts the waste at the end-of-life of the product but also
during the production processes and the use phase. This allows applying the life cycle approach
to the identification of inefficiencies in the material use by a product, and would help improve the
material efficiency of ErP. However, this indicator aggregates together various types of
materials, and it is not directly related to environmental impacts.
Acceptance: Medium
This parameter is highly dependent of the physical properties of the products, such as its weight
and the types of materials contained. However, it is not widely used by the industry.
Credibility: High
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The waste generated over the life cycle is directly related to the efficiency of material use and
there is no ambiguity in interpreting it.
Easiness: Low
The calculation of waste generated over the life cycle of a product might be complicated
depending on the amount of data available, especially for upstream and downstream processes
(i.e. production, extraction of materials, product disposal). This requires the development of
input/output analyses of materials, which would be more or less complex depending on the
product and the number of different agents involved in the life cycle of the product. Furthermore,
the verification of the parameter is not easy either as dependent of information provided by
manufacturers, if available.
Robustness: High
The amount of waste generated is a parameter that can be used for any type of product, allowing
the identification of inefficiencies.

Recyclability benefit rate, Recoverability benefit rate,
Reusability benefit rate
Relevance: High
The aim of using these parameters in the context of the Ecodesign Directive would be to evaluate
the benefits and drawbacks that Design for End-of-life strategies can produce (e.g. limitation of
laminated or compound materials, painted, stained or pigmented surfaces; mark parts and
materials, and generally speaking materials that have currently low recycling levels etc.).
The recyclability, recoverability and reusability benefit rates are parameters that show the
potential benefit of a product to be recyclable, recoverable and reusable. It can be calculated for
the entire product, provided that there is available information on the potential of each
component and material to be recycled, recovered or reused.
Acceptance: High
The recyclability rate is a parameter widely used and accepted in some industrial sectors (e.g. car
industry), although recoverability and reusability rates are less used indicators. The ISO standard
22628 and the recommendations by the DG JRC on integration of resource efficiency and waste
management criteria in EU product policies could be used for developing a common and clear
methodology, which would help the use and acceptance of these material efficiency parameters
by different stakeholders.
Credibility: High
The recyclability, recoverability and reusability benefit rates are clear and unambiguous
parameters that give information about the capacity of a product to be treated in the end-of-life
in a way that increases material efficiency.
Easiness: Medium
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The calculation of this parameter is a complex task that requires a good quantity of data and
assumptions on the end-of-life treatment of products. Furthermore, the verification is not
possible on the product, and is based on manufacturers’ declarations.
Robustness: High
The recyclability, recoverability and reusability benefit rates are clear and robust parameters that
can be used in different types of products, as it is measured in percentage and relates to the
specific composition and assembly of the product.

Time of disassembly
Relevance: Medium
This parameter can be relevant for repair actors and recyclers to facilitate the extraction of key
components (e.g. hazardous substances or CRM or precious metals or valuable materials).
However, there is no direct relation between time of disassembly or extraction of key
components and the real treatment given at the end-of-life of the product, and therefore the
parameter cannot always be used as a reliable proxy of environmental impacts of end-of-life of
ErP
Acceptance: Medium
The time of disassembly is controversial. A shorter time of disassembly in theory facilitates the
selective treatment of parts of a product, but there are a number of additional factors that affect
both the time for disassembly and the actual treatment given to the product, such as the number
of key components or materials, number of necessary tools, number and type of joints, and use
of standard components. Furthermore, the economic benefit that the recycler can obtain from
the different parts plays an important role on the end-of-life management.
Empirical data provided by some manufacturers of Televisions and computer displays for
example, show that there is a large variation on extraction time to some key components (such
as printed circuit board and LCD unit) between different product design. This shows that while
acceptance by manufacturers may vary depending on how they currently approach disassembly
of their products, there is room for improvement here.
Credibility: Medium
The time of disassembly is dependent of the person who does the disassembly and thus its
reliability can be challenged.
Easiness: Medium
There are methods to calculate the time of disassembly of products, but these are not
standardised and depend highly on the characteristics of the product, the tools used and the
capacity of the worker.
Robustness: Medium
In order to improve robustness of this parameter, standardised method for measuring time of
disassembly of key components in specific products will need to be developed.
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Recycled content and reused components
Relevance: High
As the recycling and reuse of components implies that no material is extracted, the rate of
recycled and reused components can be relevant indicators of the material efficiency of a
product and of the environmental impacts of the materials used.
Acceptance: Medium
The ratio of recycled content in a product is an indicator widely used and accepted in some
sectors such as packaging, paper and cardboard industries and vehicles. It is an indicator
generally accepted by different stakeholders. Reused content rate is not commonly used in
industry, perhaps due to the perception of poor quality that a product that reuses components
might give to potential consumers.
Credibility: High
Recycled and reused content are unambiguous parameters, and are easy to communicate and
understand.
Easiness: Low
Recycled content can often not be verified directly in a product, and in some cases it is difficult to
trace back the materials and know their origin. Therefore, the calculation of recycled and reused
content is not easy, and depends highly on the availability of information on the materials and
components.
Robustness: High
These parameters are robust since they refer to the content and origin of the materials in a
product, and are expressed in percentage which facilitates comparison between products. They
are also applicable for all ErPs.

Raw materials with sustainable origin
Relevance: High
The sustainability of the materials used in a product can be used as a complement to the
efficiency and environmental aspects of the use of materials. The ratio of sustainable materials in
a product gives information about the origin of the materials. Although it is not directly related to
material efficiency, it can be a relevant indicator of the pressure of material use on natural
resources.
Acceptance: Medium
Sustainability is a widely used term by companies, although sometimes it defined differently and
might induce misleading claims (e.g. use of the term “sustainable” instead of “renewable”).
Credibility: Medium
The credibility of the claims on sustainability characteristics of the products is dependent on the
transparency of the calculation method and of the clarity of the definition of sustainability. If a
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common definition is given, and a calculation method is agreed (e.g. following the approach in
the EU Ecolabel criteria for office buildings), the ratio of raw materials with sustainable origin
could be a reliable indicator of environmental pressure of material.
Note that CEN is currently working on a standard on sustainability criteria for biofuels105
following the Directive on energy from renewable sources106, which could be used as a basis for
developing sustainable criteria for other resources.
Easiness: Low
This parameter depends on declarations from the manufacturer, and requires of a clear definition
of “sustainable” and that the origin of the materials is known.
Robustness: High
This parameter is robust since it refers to the origin of the materials in a product, and is expressed
in percentage which facilitates comparison between products. It is also applicable for all ErPs.

Performance and durability parameters
Relevance: Medium
The performance of a product after a certain amount of time is not always the same as at the
beginning of its lifetime. Ensuring a correct functioning over the lifetime would avoid an early
discard of the product, and thereby increasing its material efficiency. These performance
parameters can be relevant parameters for improving material efficiency via Ecodesign
Implementing Measures. However, these parameters do not give direct information about the
environmental impacts of the product, and only affects indirectly material efficiency.
Acceptance: Medium
Performance parameters are commonly accepted by the industry and consumers (e.g. capacity in
a boiler, energy efficiency of a fridge, water consumption of a dishwasher) but these are not
often used as requirements of durability. There are few examples of this (e.g. hours of light
provided by light bulbs over lifetime), but their acceptance in other sectors depends highly on the
product and type of parameter.
Credibility: Medium
Existing performance parameters in the industry (e.g. power capacity, length of cycle, water
consumption) can be used for defining durability criteria. However, durability integrates various
aspects and an unambiguous method to ass it is not always possible.
Easiness: Medium
The easiness of the parameters will depend on the existence of standardised methods for testing
or calculating the parameters, and on the possibility of verification. For example, some
parameters are already in use and their calculation is standardised (e.g. noise emissions), but

105
106

CEN/TC 383 Sustainably produced biomass for energy applications
Directive 2009/28/EC on the promotion of the use of energy from renewable sources.
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other parameters of performance may need development of a standardised method (e.g. sucking
ability in a vacuum cleaner).
Furthermore, in some cases the verification or testing of performance parameters during the use
phase of a product is not always possible, since laboratories or technical installations might be
needed. In these cases, the verification should be done in a theoretical way, e.g. by standardised
calculations as in the case of light bulbs.
Robustness: High
Standardisation of the parameters and their calculation methods should avoid ambiguity in the
interpretation of the results and allow fair comparison between different product models.

Lifetime and warranty
Relevance: High
Lifetime is a high relevant parameter for ecodesign purpose, since it influences directly the
material efficiency of ErP.
Acceptance: Medium
Technical lifetime is a parameter already used in some industrial sectors and policy measures
(e.g. in Ecodesign Regulation No244/2009 on non-directional household lamps), but this not
widely extended to other sectors or products. The technical lifetime may be difficult to estimate
by manufacturers, since there are a number of factors that influence the lifetime of a product:
hours and pattern of use (e.g. products used for professional purposes normally have harder use
patterns than products for household use), quality of consumables (e.g. calcium in shower taps or
washing machines can hinder the durability of the product), etc. However, the warranty time can
help manufacturers to ensure a minimum technical lifetime for their products, and this is a
parameter decided by manufacturers (or retailers).
Credibility: Medium
The credibility of the parameter depends on the availability of standardised methods for testing
technical lifetime of products of their key components (e.g. those more subject to risk of
failures). This is already the case for some ErP, but in a number of preparatory studies it has been
found that no standard exists to assess lifetime.
Easiness: Low
The difficulty of implementing test methods for the calculation of the technical lifetime of a
product will depend on the complexity of the product and its functions. As a prerequisite for the
development of methods, standard use pattern and functional units should be agreed with
industry and between stakeholders. These factors may vary for different models of products of
the same family (e.g. different sizes or capacities, additional functionalities, etc.).
Robustness: Medium
The technical lifetime of a product is an estimation based on product testing that reflects reality
depending on the accuracy of the calculation method and assumptions made on factors such as
use patterns.
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Annex E: Summary of the stakeholder consultation

DIGITALEUROPE
Modifying the EcoReport tool by adding new elements in an attempt to make it suitable for more complex
calculations will further increase the significant margins of error in these rough calculations. This brings up
the question if a different tool should be considered.
It is not clear how the proposed additional methods and parameters recommended will be implemented
into the existing MEErP methodology for analysing the material efficiency of a product.
The importance of aspects like recyclability, recoverability, and reusability should be based on actual take
up by e.g. recyclers or businesses by reusing components or product parts.
There is no need to add a materials priority list to the MEErP. Additionally the 1% rule is rather arbitrary in
particular when taking into account that for many materials there is a lack of reliable data or no data at all.
ADP and material footprint: This criteria is not yet adequately developed for application to complex ErP,
but can be revisited in the future as progress continues in the sourcing and assessment of relevant data.
- DIGITALEUROPE does not currently support the option to mandate recycled content as a strategy to
reduce the environmental impact of a product. The use of recycled versus virgin content does not
necessarily result in a lower environmental impact.
- CRM: Although the stability in the supply of materials certainly is important for manufacturers, there is no
relation between the CRM list and the environmental impact of the materials. It should also be noted that,
even if there is a theoretical environmental benefit for avoiding CRM, this avoidance of CRM shall not
hamper innovation. Furthermore, CRMs are often used in small quantities in complex products; recovery of
CRM is therefore often difficult and inefficient.
- Design for recycling: DIGITALEUROPE is of the opinion that product safety should prevail over
recyclability. Providing dismantling information to users might threaten the safety of a product as users
may be encouraged to access core components of the product that should not be accessible for safety
reasons. Another example is the use of flame retardants in plastics for safety reasons. The presence of
these flame retardants could result in a lower recyclability rate, but is essential from a safety perspective.

Emerson
It is critical that the MEErP methodology balances aspects like recyclability, disassembly of products
against product functionality, quality, durability and costs.
- Assessment of material efficiency parameters such as those considered in the report should not lead to
numerical targets.
- In terms of material recycling, plastics and metals should be regarded as separate topics. There is
significant information on the recycling of metals, but much less on the recycling of plastics, in particular in
terms of reuse for engineering applications.
- The EU should require manufacturers to conduct early stage design assessment/audit. Such an
assessment would aim to an optimization of the design based on resource and cost efficiency together
with durability and quality requirements of the specific product.
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Eurima
The pre-defined scope of the study for the revision of the MEErP methodology conditions the results. The
scope definition strongly influences the choice of materials of Ecodesign concern.
- There's an inconsistency in the assessment of materials concern. The materials assessed are a mix of
critical materials and composites.
ADP could be a good parameter to obtain better resource-efficiency of products.
- The reason to exclude ADP does not reflect the ambition of the Ecodesign Directive. Integrating ADP in
the MEErP methodology would ask some extra work but this cannot be the reason to exclude it.

EUROFER
Because in many LCA data quality and methodology are not robust and precise enough for comparing
products made of different materials; the metal industry does not recommend the developing criteria
supporting material substitution in MEErP.
- The approach to establish the list of priority materials is not clear and looks far from useful. The
environmental impact assessment should be only considered from a full product life cycle perspective.
More transparency about such a procedure is recommended in order to be able to understand it and to
identify the best way to include material efficiency in the Ecodesign of product.
- Clarification about the implementation of the new criteria (the new indicators) into the eco-report tool
and their possible interaction with already existing methodology or parameters.
- The metal industry recommends using more intensively the study on "integration of resource efficiency
and waste management criteria in European product policies" to address material efficiency within the
MEErP.
ADP (Abiotic Depletion Potential): this indicator still presents big weaknesses that lead to unfair
conclusions mainly due to the two following issues:
Lack of characterisation factors - the characterisation factors are not available for all materials
High variability of ADP results: ADP indicator results strongly dependent on the LC impact assessment
methodology used.
Material footprint: requires a much more practical and risk-based approach in order to become of
practical use. Therefore, it is premature to use this indicator among the potential criteria into the MEErP
and the metal industry agrees that it should not be included in the methodology.
Recyclability benefit rate: the metal industry does not recommend using the land fill case as base
scenario. The base case scenario should be based on current practices and not on a full land filling case
approach. Priority list of product groups connected to targeted materials would help to identify the
possible smarter options regarding these EoL practices. The proposed methodology based on the
recyclability benefit rate seems quite theoretical and maybe too far from reality to lead to concrete criteria
for improving the product recyclability.
Recycled content: The metal industry agrees that this criterion should not be applied to metals in MEErP.
In spite of the recycling of most metal-containing products at their end of life, recycled metal cannot meet
alone the growing demand. Requesting a certain level of recycled content in specific metal products will
create market distortion by directing metal scrap towards these products without any overall
environmental benefits (to the contrary).
Lifetime: The metal industry thinks that it would make more sense to develop a reasonable timeframe
during which reparability can be ensured and then the performances of the product maintained. A case by
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case analysis is probably more adapted than a generic methodology to be implemented into the eco-report
tool.
CRM: CRM is a complex issue and is related mainly to economic issues - not only environmental issues. A
more qualitative and in-depth approach is needed to grasp the scarcity or criticality dimension, such as the
methodology currently used by the European Commission to identify CRMs. This issue should be
separated from a material efficiency objective.

European Environmental Bureau
Q1. Are there other material efficiency aspects that could be relevant for Ecodesign?
There is no mention of de-toxification of products (the hazardousness of material): is it considered as part
of the recyclability?
As we have some initiatives towards 0 Hg TV, this may worth being mentioned? Also the EcoReport tool
captured at least hazardous waste...
Q2. Are there additional critical materials or composites which need particular consideration?
The role of this list is still very unclear: shall it be used as a way to discriminate when to consider material
efficiency requirements (when no problem with priority materials, no need for requirements)?
And the link between the criteria above mentioned - question1 - and this list is not clear either.
I think investigations about potentials for material efficiency requirements should be made systematically
as part of preparatory study - with adapted budget- and the decision about the relevance of setting
requirements discussed based on these investigations. The priority materials, potentially recoverable
should be a way to "value" the opportunity or not, but not a discrimination for necessary investigations
Q4. Do you consider that the CRM Index, the Hazardous Substances and Substances of Very High
Concern indicators are applicable and useful for the simplified life-cycle assessments?
If those are only optional, how can we guarantee their investigations? Could we have them assessed in
terms of LC impacts?
E.g: when you account for the embedded CO2/energy of some critical materials, such as rare earth, you see
the production stage impact growing...so far the mere mention of those or their "ignorance" resulted in
underestimating the production stage impact, thus leading to neglecting opportunity for resources use
requirements
Q5. Do you consider that the qualitative judgment of recyclability is applicable and useful for the
preparatory studies?
Not sure such qualitative assessment can lead to any improvements initiatives being accepted through
setting requirements. E.g: going from average to better than average?
I would prefer an approach as chosen by JRC= setting the recyclability rate of a material and compiling an
overall recyclability for all the materials in the product
Is "Durability" included in "Lifetime"? Lifetime is understood as including possible reparability... E.g:
information requirements for repair manuals and spare parts being made available
Abiotic Depletion Potential
Not clear conclusion: ADP seems a well known documented indicator, but data shortfall and/or time
related issue seems to contradict this.
Not a clear argument: is it possible to develop those indicators so that they are integrated in the MEErP? If
yes, they should not be excluded. Noticeably ADP seems a very common standard life cycle assessment
indicator that would offer possible quantification, thus possible estimate of the relevance of setting
requirements.
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Material footprint
The same issue as for ADP: why not having one or the other documented systematically in the future? Key
question being the acceptability and robustness of those indicators.
Recyclability
It would be an issue as product investigations can not presume the recycling process. Until there are some
clear specifications in the WEEE standard with regard recyclers obligations, this would remain
controversial parts.
Lifetime
Could work if the product use is not dependent on external parameters. E.g: new softwares are not
compatible with some old hardware/OS, no matter the possible life time duration of the hardware. For
white goods this may work, harder for ICT.
Warranty
Could we imagine an extended EU wide minimum warranty time? This seems to depend from other
legislation than Ecodesign...could we alternatively identify what would be the necessary features to enable
a certain warranty time - even if not required by a EU wide legislation- and set requirements for those
features? E.g if it is estimated that to ensure a 3 years warranty, certain parts should be designed with
certain properties; these properties would be the base for setting requirements?

Federal Institute for Materials Research and Testing
Aspects and ecodesign strategies for material efficiency: We recommend distinguishing more
pronounced between:
- input and impact parameters
- parameters, which are product properties and process parameters
Materials of ecodesign concern:
- It is necessary to define in more detail the goal of the material list and its application purpose. The project
report needs to explain in more detail, how the preliminary list of priority materials has been established.
- The project reports needs to include data. So far, from the documents delivered it is not clear, which
criteria and data are applied at which step of the selection process.
- We are not convinced that the indicator “Total Material Requirements” is based on a solid and traceable
data basis. Therefore, the report should also reflect the data situation of TMC/TMR and therefore the
robustness and traceability of this indicator.
- We propose to adapt the selection and prioritisation process for materials.
Material-related gaps in the current MEErP:
- The list of materials in the EcoReport tool is not very detailed and lists more generic material categories,
like non-ferro metals. We therefore support to add some priority materials to the EcoReport material list.
- With regard to recyclability we support to apply the recyclability rate together with the recyclability
benefit ratio.
Recyclability benefit rate and recycled content:
- We support its inclusion in EcoReport tool as the applicability has been proven useful within the JRC
study.
- It would be helpful to calculate the benefit ratio for the recycled content, in case it is an important aspect
for the respective product group, as demonstrated for the example of imaging equipment in the JRC study.
- With regard to recycled content it has to be carefully distinguished between a recycled content which can
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be proven and a recycled content, which is common for a certain material and which for a base case can’t
be greater than RECYCmax
- Additional guidance on the consideration of lifetime: We especially welcome its development
- Critical Raw material index: We support to include further guidance in which cases the index should be
used. As the critical raw materials are identified mainly from an economic point of view, the applicability of
this index should be assessed again at a later stage.
- VDI standard for the calculation of cumulated material requirement: while the parameter can’t be
proposed for the time being, as it is under development, it seems worth to follow up on the development.
- Abiotic Depletion Potential: it is nevertheless a helpful indication with regard to resource use. While it
seems the abiotic depletion potential can’t be integrated in the EcoReport Tool at this stage, as the project
resources do not allow the identification of the data, we support to integrate it at a later stage.

Green Alliance
We strongly support the inclusion of material efficiency in Ecodesign as a means of ensuring that products
are not designed to prevent resource recovery.
The aspects of material efficiency analysed are comprehensive but more attention could be paid to the
actual reuse/recycling rates and the source of materials:
Actual reuse/recycling rates: developing a robust metric for these parameters will be necessarily complex,
and feedback from organisations involved in the CETF suggests the proposed metrics for reusability and
recyclability from the JRC are likely to face opposition from some businesses due to their complexity. It is
important to measure actual reuse/recycling rates to help inform the development of ‘ability’ metrics.
Origin of materials: We welcome the proposed requirements around reporting on origins of materials and
feel that these should be extended to include tracing materials to their source to help mitigate local
impacts of extraction and increase businesses’ ability to manage supply risks.
Proposed improvements to include in the MEErP
We support the proposed inclusion of Recyclability benefit rates and recycled content. We feel these
measures will help ensure product design maximises the likelihood of closed loop recycling rather than
downcycling and will increase manufacturer demand for secondary materials.

Orgalime
Orgalime cannot see the need to amend the existing MEErP.
- The proposed material efficiency requirements in our view do also not qualify against the criteria of
effectiveness, enforceability, measurability relevance or compatibility with competition, which should be
taken into account.
- The suggested new requirements (such as recycled content, disassembly, reusability, recyclability and
recoverability) are in our view not useful. The study objective is to achieve a credible methodology and not
product requirements. The study neither takes into account if a market exists for reused and recovered
equipment, nor the lack of a reusability potential of components and technical properties of secondary
materials.
- Economic aspects and other relevant characteristics, such as quality, safety and reliability of the product,
have been ignored by the study.
- We feel that such a high frequency (3 times) of reviews of the methodology risk undermining the
credibility of the instrument, planning security and legal certainty for both, industry and authorities, all the
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more as the present MEErP allows for addressing resource efficiency parameters.
Material efficiency in energy-related products is still too vague a concept:
- Today there is no common understanding of the concept of material efficiency.
- Resource efficiency is broader than material efficiency, and energy efficiency already contributes to it.
Material efficiency should not be assessed in isolation from other aspects
- Any aspect of the environmental performance of a product should not be taken in isolation from other
environmental aspects related to the product. Although we acknowledge that resource efficiency is
considered increasingly important, focusing only on material efficiency could lead to arbitrary and
unforeseen environmental and economic results.
- In addition, any further action on resource efficiency of products should also take into account further
relevant product performance, especially safety characteristics to guarantee the fitness for purpose of the
product.
- We strongly believe that the three pillars of sustainability, including socio-economic aspects, need to be
considered in order to avoid disproportionate negative consequences on the economy or society.
Resource efficiency / material efficiency should not jeopardise the ongoing Eco design
implementation:
- Shifting the focus from energy efficiency in the use phase to material efficiency aspects could easily
impact the ongoing implementation process.
Any further parameter need to fulfil key criteria
- Any further ecodesign requirements, including on resource efficiency or material efficiency, need to be
effective, enforceable and measurable.
- A material efficiency aspect should be considered under the Eco Design Directive only if can be measured
on the product and verifiable by enforcement authorities.
The suggested material efficiency parameters are not promising in terms of significant environmental
improvement potential from a life cycle perspective:
Orgalime
has
severe
concerns
on
suggested
new
parameters,
especially
“Reusability/Recyclability/Recoverability”, “Recycled Content”, “Disassembling” and “Durability”,
which are in our view not useful. The main objective of this study is to achieve a credible methodology and
not product requirements.
- It is impossible to trace recycled materials, while producers remain liable for any product default.
- The suggested eco design requirement that manufacturers should ensure that a given product can be
manually dismantled within a certain time period would impose costs and burdens on manufacturers of
these products, while it does not mean that manual dismantling would indeed take place during the end of
life recycling process of the product, as manual dismantling is very costly and is increasingly being phased
out.

PU Europe
We would ask you to remove Insulation Products for the following reasons:
- Insulation products are not part of the Ecodesign work programme. They are currently subject of an
exploratory study to examine whether Ecodesign would make sense at all for this product group. The final
decision is not taken.
- Insulation products are intermediate products. Nobody would develop Ecodesign requirements for this
insulation in fridges although the same material is used. Requirements are set at the level of the end-
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product (the fridge).

RREUSE
1. Are there other material efficiency aspects relevant for Ecodesign?
- It is worth considering whether durability should have its own definition rather than being merely
included together with the reparability aspect, even though we consider reparability strongly connected to
durability.
- It also would be very helpful to understand why characteristics such as the quality of materials are not
being considered as related to material efficiency.
2. Are there additional critical materials or composites which need a particular consideration?
It is not made clear in which way the given list is to be used. Systematic research on the potential
requirements for material efficiency should be made rather than limiting investigations to a certain list of
materials.
Materials consumed in ErP in the use phase
- It might be worth to also consider reparability as part of the use phase and investigate to which extend it
can account for material efficiency, seeing that repairing a product rather than letting it become waste,
extends its use phase and therefore leads to a more efficient use of materials.
- Reuse/repair organisations can use functioning parts from obsolete machines to repair ones which still
have reuse potential.
End-of-life phase
- We disagree with the given model of the end-of-life phase which positions reuse of components together
with energy recovery under the term of ‘recycling’.
4. Do you consider that the “Critical Raw Materials Index”, the “Hazardous Substances” and the
“Substances of Very High Concern” indicators proposed in the MEErP are applicable and useful for the
simplified life-cycle assessments conducted for the purpose of setting the ecodesign requirements?
- Concerning “Hazardous Substances” it is very important for reuse and repair centres to obtain
information on hazardous substances contained by products in order to be able to safely repair them.
Proposed improvements to be included into the MEErP
- RREUSE would like to highlight that even though clearly described in the background aspects of this
document neither reparability nor reuse of products/components are included in the proposed
improvements to be included into the MEErP.

Suez environment
Given the right product attributes, the Commission should examine how appropriate end-of-life
management can be strengthened and facilitated through supporting initiatives such as extended
producer responsibility, targets for separate collection, targeted landfill restrictions, etc.
- The list of priority materials for ecodesign should be reviewed on a regular basis, as industries and
technologies evolve.
- SUEZ Environnement encourages the development of a “product passport”, a data sheet that would
accompany every product, intended for actors involved in its management e.g. during repair, recycling or
recovery; whereas the ecolabel should be kept simple to raise consumers’ awareness.
- SUEZ Environnement agrees with BIO IS proposal to include recyclability, recycled content, lifetime and
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critical raw materials parameters in the EcoReport tool as memorandum items.
Q1. Are there other material efficiency aspects that could be relevant for Ecodesign?
Referring to the seven aspects in Table 1 of the working document, it is more helpful to distinguish
between:
- the use of virgin raw materials together with their substitution by secondary recovered materials
(quantity and net environmental impact of extraction)
- design aspects of the product (recyclability, recoverability, reusability, durability, reparability);
- environmental impact of product use (energy and water use, release of greenhouse gases, detergents,
etc);
- end-of-life management of the product.
We advocate a three-stranded approach:
- Introduce into the Ecodesign Directive hard targets for efficiency of resource use
- Introduce into the Ecodesign Directive targets for product recyclability, reusability and reparability and
supply appropriate information to actors downstream of the production point in the form of product data
sheets or product passports;
- Given the right product attributes, examine how appropriate end-of-life management can be
strengthened and facilitated through supporting initiatives such as extended producer responsibility,
targets for separate collection, targeted landfill restrictions, etc.
At this point we are less confident that an attribute such as product durability has been studied sufficiently
robustly for formal inclusion into the Ecodesign Directive.
Q2. Are there additional critical materials or composites which need particular consideration?
- We are in general agreement with the list of priority materials in Table. Separate from the list of priority
materials is the issue of how they are incorporated into products, the ease with which they can maintain
their functionality and be put back into use, or reclaimed as recyclate.
Q3. Should the list of materials of the EcoReport tool be revised?
Insofar as the current list of materials includes those materials listed in the working document’s priority list,
we do not recommend any further revision.
Q4. Do you consider that the CRM Index, the Hazardous Substances and Substances of Very High
Concern indicators are applicable and useful for the simplified life-cycle assessments?
Although algorithms for these indicators would be useful components of the overall tool, it remains to be
seen whether, because they require manual calculation, they (and the CRM Index In particular) will be
widely used. On balance, we recommend retaining these features within the tool.
Q5. Do you consider that the qualitative judgment of recyclability is applicable and useful for the
preparatory studies?
We recommend that the present qualitative facility be removed.
Abiotic Depletion Potential
We agree that this indicator, while a key rationale for resource efficiency is notoriously difficult to
compute, and has for this reason remained primarily confined to the scientific community. Although the
working document specifies an indicator for abiotic depletion, future work by the Commission should
explore more wide-ranging, perhaps composite indices. For example, a Resource Depletion Index (RDI) can
be calculated in terms of: RDI = Σ(amount used/known reserves) x scaling factor x relative importance. The
algorithm allows material, energy, water, biomass and even land depletion to either be assessed
separately, or consolidated into one index, using appropriate scaling and equivalency factors.
Material Footprint
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In our view the Material Footprint substantially duplicates and cuts across the individual impact categories
listed. For this reason we recommend that it should not be included in the ongoing project.
Recyclability, recycled content, lifetime and CRM
We agree with the proposal to include these parameters in the EcoReport tool as memorandum items.
However, we expressed reservations over the formulation of some of these parameters as described in the
report Integration of resource efficiency and waste management criteria in European product policies –
Second phase, Report 3, September 2012.

The Federation of Finnish Technology Industries
It is crucial that the work must start from a clear product definition and then being developed according to
a defined and transparent process.
- Companies must be given a chance to design their products so that they can meet regulatory
requirements. This is especially critical for small and medium enterprises.
- Impact assessments must be presented for all new requirements, it must be made clear how this should
be done and the impact on small and medium-sized enterprises must be described.
- Focusing only on material efficiency could lead to arbitrary and unforeseen environmental results. There
is a need of a harmonized balance of the environmental impacts in product related requirements, e.g. the
amount of copper used in electric motors immediately impacts the energy efficiency performance of the
motor.
- Saving material should not be the absolute value; it should be compared to its disadvantage. The
competition has already improved material efficiency in products and production processes.
- We challenge the suggested new requirements, recycled content, disassembly, reusability, recyclability
and recoverability, as not appropriate. The study does not take into account neither the existence of a
market of reused and recovered equipment, nor the reusability potential of components and technical
properties of secondary raw materials.

University of Dundee
1. Are there other material efficiency aspects that could be relevant for Ecodesign?
Quantity of material used is a very poor measure of material efficiency as it gives all materials equal
weighting regardless of their scarcity. A better measure is the Combined Resource Score developed by the
University of Dundee as this combines resource use and scarcity.
- As what will happen to a product at the end of its life is speculative, having three aspects (recyclability of
material/product, recoverability of material/product and reusability of component/product) is an
unnecessary complication. In addition the terms ‘recyclability’ and ‘recoverability’ overlap. ‘Recyclability’
includes use for a different purpose and ‘recoverability’ is for use for other purposes. Simplify to a single
measure.
- For the future, land use and impact on bio-diversity should be included.
2. Are there additional critical materials or composites for your industry (sector) which need a
particular consideration? (e.g. rare metals non-separable from components in electronic products;
metals with coatings or paints that prevent their recycling, etc.).
Materials should include fossil fuels use over the life cycle for all products. As well as the global warming
aspects of fossil fuel use, they are relatively scarce materials and this scarcity should be taken into account
in the resource use indicator. Their use is included in the ‘Combined Resource Score’.
4. Do you consider that the “Critical Raw Materials Index”, the “Hazardous Substances” and the
“Substances of Very High Concern” indicators proposed in the MEErP are applicable and useful for the
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simplified life-cycle assessments conducted for the purpose of setting the ecodesign requirements?
- It has been shown how to include the materials defined as critical in the Raw Materials Initiative within the
Combined Resource Score, but given the fact that these products and components are produced
internationally, having a criticality based on a European perspective is not appropriate.
5. The MEErP (through the EcoReport) allows including a qualitative judgement on the recyclability of
the materials categories (best, better than average, average, worse than average, and worst). Do you
consider that this assessment is applicable and useful for the preparatory studies?
- No. A producer will only use ‘best’ or ‘better than average’ regardless of the truth as this is so subjective
nobody can prove otherwise other than by hindsight.
- The ADP is better than the total material requirement as it takes scarcity into account. the ADP can be
used for more than present economic scarcity.
- The Combined Resource Score is a better measure as it is not limited to elements and it includes biotic
resources, fossil fuels and secondary materials within the single indicator.
- Instead of adopting the ADP, use the Combined Resource Score based on mineral resource as the
measure of availability.
The Material Footprint is an unnecessary complication. The use of secondary materials would be
adequately covered by the Combined Resource Score and soil erosion and bycatch are not critical issues
with respect to MEErP.
The use of the Combined Resource Score include the use of secondary (including recycled) materials.
Future recyclability is highly speculative and while a measure of potential recyclability may be useful, it is
only a measure of potential recyclability and it should not be assumed that this will be the real level of
recyclability, which will depend upon many external factors.
- The use of the Combined Resource Score includes the use of recycled materials and so no second
measure is necessary if this approach was adopted. With the Combined Resource Score, a producer can
only claim a proportion of recycled materials if they are actually used in the product. This is to reward
producers who make the effort to use recycled materials and to help create a market for recycled
materials.
- Lifetime is an important issue and it needs to be included is the assessment. All products should include
in the information provided an average technical life.
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