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Abstract
Resource efficiency is a much discussed topic in terms of im-
proving the sustainability of energy related and energy non-re-
lated products. Resource efficiency aspects such as the availabili-
ty of spare parts, the ability to dismantle, etc. have been included 
in draft working documents in the revision of several already 
existing Ecodesign regulations as a first step. However, often 
these aspects are not consistent with the current technology and 
design of these products. A possible reason could be a lack of 
sufficient consultation or of a methodology which is sufficiently 
tailored for this topic. The established strategies and tools, used 
by policymakers, such as the Methodology for the Ecodesign 
of Energy-related Products (MEErP), do not seem to deal with 
these aspects appropriately. Draft requirements need to be very 
well developed before being discussed with member states and 
other related stakeholders, because including resource efficiency 
parameters could lead to additional, very wide-ranging effects 
on society. This topic cannot be covered well with legislative 
tools developed primarily for energy aspects. In this paper, a 
method is presented which can be used to combine products’ 
properties with crucial resource efficiency indicators. The meth-
od can be used to develop a set of draft legislative requirements 
and to pre-evaluate these requirements by target groups which 
would be affected by additional legal requirements. These in-
clude: market surveillance authorities, standardization organi-
zations, manufacturers and their associations, environmental 
organizations and research facilities. The method incorporates 

stakeholders’ feedback to identify potential resource efficiency 
measures for materials and/or products, their impact on the 
European ecology, economy and society. Based on this it would 
help to develop legislative requirements which are feasible and 
desirable. The results can then be fed into the formal legislative 
process, probably speeding it up.

Introduction
During the few last decades, the efficiency of a series of prod-
ucts on the EU market has significantly improved due to vari-
ous political initiatives. A major contributor to this has been 
the decision to develop and adopt the harmonized Ecodesign- 
and energy efficiency labelling directives which paved the way 
for boosting cross-border business within the EU market and 
enhanced the sustainability of energy related products (and 
could possibly affect non-energy related products in the near 
future too) (European Commission, 2014b; Schischke et al., 
2008; European Union, 2009, 2010, 2017). Energy efficiency 
labelling in particular helped European citizens to take account 
of energy and related environmental aspects when buying new 
products or having the old ones repaired (European Commis-
sion, 2012; CSES, 2012). However, in practice the Ecodesign 
directive and the energy efficiency labelling mainly focus on 
the use phase of a product. There is an ongoing discussion on 
whether additional environmental aspects, such as resource 
and/or material efficiency, should be included, as originally 
foreseen during the development of the Ecodesign directive 
(European Commission, 2015b). The advantages and disad-
vantages are listed in detail in a review study by Dalhammar et 
al. (Dalhammar et al., 2014). In summary, the major advantage 
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is that the Ecodesign directive has already been established and 
could introduce resource efficiency requirements on products 
directly. Moreover, products produced outside and sold inside 
the EU would be covered as well as those manufactured in 
the EU. Disadvantages relate to the difficulty of implementa-
tion. The authors assume that any additional costs of setting 
and enforcing resource efficiency requirements will be offset 
by tax increases or extra charges, which may not be politically 
acceptable, since this measure would mean an additional cost 
burden for EU citizens. Finally, Dalhammar et al. state that 
the implementation of resource efficiency requirements in the 
Ecodesign directive, as of 2014, was barely being discussed, no 
final decision had been made. Recent developments show that 
the European Commission may include resource efficiency 
requirements in the future (European Commission, 2015a, 
2017b). However, resource efficiency potentials have not been 
quantified. If included, resource efficiency requirements may 
represent additional challenges for different stakeholders on 
the market, making their implementation more difficult in the 
legislative process (European Commission, 2013a).

In addition to the studies mentioned in the section above, 
two activities can be observed which show that there is still 
work to be done before it is clear whether a variety of resource 
requirements can or should implemented in Ecodesign regu-
lations. The first are the mandates issued to European stand-
ardization organizations to create standards dealing with basic 
aspects of resource efficiency such as durability, reusability, 
reparability, recyclability and the marking of specific materi-
als used in products (European Commission, 2015c; Hughes, 
2017). The need for these mandates indicates that a full com-
mon understanding of these requirements is currently missing. 
For example, formally standardized methodologies for calcu-
lating the resource efficiency characteristics of a product or its 
components have yet to be developed (Tecchio et al., 2017).

The second activity are proposals for resource efficiency re-
quirements in preparatory studies and working documents re-
leased during the development or revision of several Ecodesign 
regulations. For instance, in a working document related to a 
proposed regulation on servers and data storage products, it 
was suggested that firm gluing should not be used as joining or 
sealing technique for different components in electronic prod-
ucts. This was meant to increase ease of disassembly. However, 
firm gluing of microelectronic components (such as CPUs) 
increases the robustness of electronic products tremendously. 
The products became more shock-resistant and less susceptible 
against mechanical stress. Therefore, gluing as fixation tech-
nique represents an important contribution to the increase of 
the durability of portable products, which is finally a valuable 
contribution to resource efficiency. A general restriction would 
lead to a higher failure rate and finally have a negative impact 
on sustainability. Consequently, the actual requirement was set 
in a technology-neutral way, stating the goal of encouraging 
repair and reuse and requiring the manufacturer generically 
to make their product easy to disassemble. Another example 
can be found in a preparatory study related to the revision of 
the Ecodesign regulation for PCs. Marking of plastic parts with 
a specific lower mass limit per part is included in the resource 
efficiency requirements proposed in the study’s conclusions. 
However, it is not obvious how the lower mass limit is derived 
and how it is justified. Regulating plastic parts with a specific 

mass limit would lead to a substantial burden for market sur-
veillance authorities (MSA); they would need to determine the 
mass of such components to evaluate if a marking is manda-
tory and then identify the actual material through physical test-
ing. Furthermore, it is unclear how a recycling process would 
recognize marked components in the case they are covered, or 
separate them if they are connected to other parts.

Summarized, a comprehensive methodology is missing 
which includes all indicators necessary to handle a topic with 
a much broader scope than energy efficiency across a variety 
of possible regulatory frameworks. The existing methodologies 
are discussed in the next chapter. In this study, a method is 
presented which can be used to (i) combine products’ proper-
ties with crucial resource efficiency indicators, (ii) develop a set 
of draft legislative requirements and (iii) allow different kinds 
of stakeholders to pre-evaluate these requirements. Based on 
this, potential resource efficiency measures for certain products 
and components and their impact on the ecology, economy and 
society could be developed. It would allow the identification 
of the most appropriate requirements and the most suitable 
legislative framework, be it the Ecodesign directive, the WEEE 
directive or substance-related legislation like REACH or RoHS. 
It is not meant to replace the formal legislative process in use 
under these frameworks, but rather to improve the preparation 
of policy options.

Existing Methodologies
In many studies, representative indicators and products were 
identified which may fit the purpose to include resource ef-
ficiency requirements into legislation, e.g. within regulations 
under the Ecodesign directive. Material and resource efficiency 
should consider all parts of a product’s lifecycle (Stevels, 2003). 
However, almost all studies related to resource and material ef-
ficiency to date are based on indicators defined for a specific 
part of its lifecycle such as the production, end-of-life or the 
use phase and therefore focus on material content, recyclability 
or repairability/durability, respectively. Others describe general 
aspects in monetary values, either in total cost of ownership ap-
proaches or through monetarization of impacts that cannot be 
compared otherwise. We would like to highlight three examples:

The Methodology for the Ecodesign of Energy-related Prod-
ucts (MEErP, see VHK 2013), which represents an established 
tool in legislation, predominantly considers indicators relevant 
in the use phase of a product. This arises from the fact that 
the focus of Ecodesign requirements is in practice mainly on 
energy consumption and in this aspect the use phase is domi-
nant for most energy-using products which were the first to 
be regulated. The primary focus on energy is due to the policy 
priorities (climate goals and 2020 targets) that the Ecodesign 
directive was meant to help with. Looking at the MEErP, it has 
a generic system of quantifying other aspects than energy con-
sumption within a set of eco-impacts that are chosen based on 
the directive itself. However, these calculations are much less 
detailed than the energy-related parts of the methodology and 
consequently yield much less precise scenarios. For most of the 
products that were regulated under the first two working plans 
in the period 2009 to 2015 the analysis was performed with 
the MEEuP (VHK 2005), the MEErP’s predecessor, which is 
even more focused on energy aspects. This led policymakers 
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to the conclusion that energy consumption dominates the eco-
impacts of the products regulated. This is valid for the energy 
consumption itself but also for eco-impacts derived from en-
ergy use, such as NOx or SO2 emissions through combustion 
of fuels or electricity generation. Another reason for the low 
quality of resource data apart from energy consumption is the 
fact that the non-energy-aspects are mostly based on estimates 
while energy performance is often much more well known 
through measured values published e.g. because of existing en-
ergy labelling legislation.

Another example is a methodology with a focus on the end-
of-life phase developed by Ardente, F. and Mathieux, F. (Ardente 
and Mathieux, 2014). They present definitions of indicators and 
suggest an assessment procedure to analyze reusability, recy-
clability and recoverability taking the example of plastic parts 
in liquid crystal displays. Other studies have a broader scope 
and include indicators representing aspects of other parts of 
the lifecycle or even additional natural, social and/or economic 
indicators (European Commission, 2011a; VHK et al., 2014). 
However, indicators developed on a national basis are used in 
these studies as overall, EU-wide indicators without clearly vali-
dating this extrapolation. The parameters related to cross-bor-
der activities, markets outside the specific country, etc. are not 
taken into account, even though they could make an important 
contribution to the final efficiency of a product or component.

An approach to develop a broader methodology was pre-
sented and explained in detail by Michwitz et al. (Mickwitz et 
al., 2006). The authors handled ecological and economic per-
formance equally and analyzed them at three different levels 
(macro-scale = national, meso-scale = region and micro-scale 
= company). The authors defined the information needed for 
this analysis as generally available and therefore transparent 
for all kinds of stakeholders. However, in reality, information 
is distributed very heterogeneously and therefore could have 
different meanings at different scales. For instance, a national 
indicator such as gross domestic product does not represent the 
economic development of a company, or a regional indicator 
such as the production rate of an agricultural product does not 
have a meaningful impact on the import/export ratio of this 
product for a member state of the EU.

Methodology – New Approach
The presented methodology represents a tool to develop pol-
icy ideas independent from the legislative framework where 
they may be implemented. The envisioned key aspects to be 
regulated would be presented in a discussion paper and be pre-
assessed by several stakeholder groups, which should lead to a 
higher acceptance level during the subsequent policy making 
process. The methodology is based on a five-step procedure 
(Figure 1). Each subsequent section explains each step and the 
different stakeholder groups. Only after the steps have been 
completed, the policy makers identify what exactly should be 
the content of the proposed regulation and then enter the leg-
islative process with a draft legal text.

FIRST STEP – IDENTIFY AND DEFINE AN OBJECT
An object has to be identified, based on market failures or ex-
ternalities which are not taken into account by the market. At 
this stage, the object is not fixed at a specific scale such as prod-

uct-, component- and/or material level. Combinations are also 
practical, such as a component in a specific product or a mate-
rial especially used in a certain component. After the object is 
defined, specific indicators should be identified in the next step.

SECOND STEP – DETERMINE INDICATORS
After an object is defined, it should be determined what eco-
nomic, ecological and societal impact can result from the ob-
ject. Table 1 includes a selection of those parameters in a rela-
tively broad scope (Andersson and Ohlsson, 1999; BioIS 2012; 
European Commission, 2011a, b, 2013b, 2014a, 2016, 2018; 
Deike, 2009; Demurtas, 2015; Dooley, 2005; Federal Ministry 
for the Environment, 2016; GHK, 2006; Mickwitz et al., 2006; 
Müller and Sturm, 2001; OECD, 2000; Rattanapan et al., 2012; 
Rosenstrom and Kyllonen, 2007; Rosenström and Lyytimäki, 
2006; Roy et al., 2009; Sutton, 2003; UN-ESCAP, 2009; UN, 
2004; VHK 2013; Zschieschang et al., 2014). This list of param-
eters is certainly not complete and should be used as starting 
point for policy makers. It can be extended by other impacts 
which have to be taken into account for a specific object if con-
sidered necessary.

For each of the applicable parameters, a suitable (set of) spe-
cific indicator(s) would be found or developed. As an example, 
possible indicators for a washing machine would be, amongst 
others, its reliability (economic indicator), water consumption 
(ecological indicator) and health effects like hygiene (sociologi-
cal indicator).

The result of this step is a list of indicators which are relevant 
for the resource efficiency (in the broadest possible sense) of an 
object in terms of economic, ecological and societal impacts. 
This list of indicators helps to identify the appropriate legisla-
tive framework where, if feasible, resource efficiency require-
ments could be drafted (fifth step). The advantage of checking 
the compatibility of each indicator is that it ensures that all in-
dicators which are needed for an overall characterization of the 
impact of the object are considered.

THIRD STEP – DRAFT LEGISLATIVE REQUIREMENTS
Key policy ideas for product requirements can now be devel-
oped. The requirements could affect a single, a group of, or every 
identified indicator(s) depending on the actual object consid-
ered and the complexity of its impacts. The draft of legislative 
requirements is a document describing general ideas and strate-
gies. The advantage of following the procedure described in the 
presented methodology is to develop requirements independ-
ent from the legislative framework where they should be imple-
mented. This framework is chosen only in the last step, based 
on how best to implement the draft requirements. Doing so can 
overcome the limits placed on policy makers’ thinking while 
the legal frameworks that come in at the last step still ensure 
that they cannot regulate beyond their competence – splitting 
sensible requirements between legal instruments if necessary.

FOURTH STEP – STAKEHOLDERS’ PRE-ASSESSMENT
In this step, the draft legislative requirements, should be dis-
cussed with related stakeholder groups. Based on their respons-
es, the requirements may have to be discarded, modified and 
discussed again or may accepted in principle. Only when the 
draft requirements are generally acceptable for all stakeholder 
groups, can they be used as the starting point for the policy 



9-004-19 SCHLEGEL, AKKERMAN

1556 ECEEE 2019 SUMMER STUDY

9. IMPROVING ENERGY EFFICIENCY IN ICT, APPLIANCES …

making process. This pre-assessment should guarantee a mini-
mum level of quality of the requirements, which should speed 
up the policy making process overall.

As an example, a requirement is planned to be implement-
ed to set limits for the content of a specific material. The limits 
would lead to meaningful improvement of ecological indicators. 
Hence, environmental non-government organizations agree 
with the requirements. Manufacturers, represented by industrial 
organizations, are optimistic that they will find alternatives and 
research facilities do not see any physical barriers for using an-
other type of material for a specific application. Standardization 
bodies agree that the planned requirements are still aligned with 
existing standards or standards can be developed in a reasonable 
time and effort. However, the market surveillance authorities are 
not able to agree because of time- and expense of the analysis 
required to verify if the limits of the specific material are reached 
or not. As consequence, the draft requirements have to be refined 
until all stakeholders are able to handle them. In the following, 
the stakeholder groups are explained more in detail:

NGOs: In the policy making process, consumer and envi-
ronmental NGOs often act as counterweight to the manufac-
turers, playing an important role by demanding a high level 
of ambition for future requirements. Several environmental 

NGOs concerned with resource efficiency requirements are 
already part of the policy making process for some forms of 
EU legislation including Ecodesign. While this may lead to 
overly ambitious proposals, most NGOs are also pragmatic 
in the negotiations, they want the requirements to be realistic 
and enforceable to make a difference. Consumer NGOs can 
be in an internal conflict of interest, arguing for maximum 
choice for consumers while trying to protect them from high 
energy bills or hazardous substances.

Standardization bodies: European standardization organiza-
tions can be commissioned by the policy makers to develop 
standards which should be used to implement certain require-
ments or – to put it another way – most of the efficiency re-
quirements are only possible by developing related standards 
in parallel to ensure their measurability. Because this pro-
cess takes considerable time, it is crucial that representatives 
of standardization bodies are consulted early on in the draft 
phase of possible requirements. The European Committee for 
Standardization (CEN) and the European Committee for Elec-
trotechnical Standardization (CENELEC), the European Tel-
ecommunications Standards Institute (ETSI) and probably the 
International Organization for Standardization (ISO) and the 
International Electrotechnical Commission (IEC) could all be 

 

Figure 1. Overview about the methodology presented in this study. (*RRR = Reusing-, Repairing- and Recycling industry).
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Table 1. List of economic (a) and ecological (b) parameters and parameters with a societal impact (c). In addition, sub-categories are written in capital letters. 
Each sub-category is separated into different topics of parameters.

a) Economic indicators
INVENTION, INNOVATION, 
ALTERNATIVES

Principal characteristics Taxation, Subsidies

Innovation/Alternatives – Understandability – Implicit tax rate on energy
– Impact on innovation – Relevance and materiality – Energy taxes by paying sector – 

households
– Legal situation – Reliability – Shares of environmental and labour 

taxes
– Ecolabel licenses – Comparability – Revenue
– Patents – Performance – Environmental taxes
– European Innovation Partnerships 

(EIPs)
– Conformance Type of consumer

– Replace-ability – Durability, lifespan – Behavior
– New resources/materials – Serviceability – Consumption
– (Funds for) Research/Technology – Perceived quality – Domestic material consumption
– Eco-innovation (index) – Esthetics – Generation of (hazardous) waste
– Green Public Procurement SALE AND CONSUMPTION – Consumption expenditure by 

purpose
– Labelling, certification Marketing and Availability TRANSPORT AND 

INFRASTRUCTURE
– Competition, Competitiveness – Distribution Packaging
PRODUCTION – Quantity of product – Volume
Sustainable production – Market – Weight
– Generation of waste  – World market – Material (costs, useable repeatedly)
– Proportion of secondary/primary raw 

material
 – National market – Stability

Resource-use intensity/costs  – Local market – Waste generation (costs, disposal)
– Water intensity [m3/GDP]/water costs Sale – Transport length, security
– Energy intensity [J/GDP]/energy costs – Minimize the environmental impact – Energy consumption of transport
– Land use intensity [km2/GDP] – Environmentally friendly way Import/export 
– Material intensity [DMI/GDP] – The energy/water consumption by 

service
– Material flow between actors

– Waste costs – Waste generated by service – Global partnership/network
Manufacturing – The products/materials used by 

service
– Free trade agreements (CETA, TTIP, 

TPP, FTA, etc.)
– Workflow, productivity, production 

process
– Volume – Barriers

– Logistics – Lifetime WASTE, RECYCLING, UPCYCLING
– Qualified employees Stock Durability
– Work contracts – Volume of product, component or 

spare part 
– Availability of standards

– Location (infrastructure, mobility) – Number products, components or 
spare parts 

– Dismantling

– Centralized, decentralized Competition, Competitiveness – Storage
– Management – Application of co-product Municipal waste generation and 

treatment
– Business methods Product price Incorporation of used components
Industry – BtoB business – Disassemblility of Products, spare 

parts
– Kind – BtoC business – Reusability
– Structure – (Net-)value added net sales, 

turnover
– Recyclability, recycling rate

– Influence on agriculture – Composition of the price – Recoverability
– Focus – Taxation  

The table continues on the next page … →
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Table 1. List of economic (a) and ecological (b) parameters … (continuation).

b) Ecological indicators
ENVIRONMENTAL INDICATORS – Wastewater handling Biodiversity (38)
Environmental/ecological footprint – Waste incineration – Vegetation
POLLUTION ISSUES – Recycling, Upcycling – Species introduction or removal
Climate Change – Treating waste as a resource – Biotope, habitat
– CO2 emissions intensities RESOURCES – Biomass/human appropriation/net 

production)
– Global Warming Potential (GWP) – Resource extraction – Index of common farmland bird species
– Global and European 

surface temperature deviation
– Raw material consumption (RMC) – Livestock density index 

– Greenhouse gas emissions per capita – Resource consumption – Preserve wildlife corridors
– Carbon footprint  – from renewable sources – Conservation of nature
Ozone Layer Depletion  – from non-renewable sources – Agrobiodiversity
– Ozone depletion potential and layer 

depletion
Water Resources Energy Resources

– Photochemical Oxidant Creation 
Potential

– Water footprint – Electricity generated from renewable 
sources

Air Quality – Water exploitation index (WEI) – Primary energy consumption
– Air emissions identities: – Water consumption (Off-stream water 

use, In-stream water use)
– Energy productivity

– GHG emission (CO2 equivalents) – Water productivity – Energy dependence
– Emissions of Sulphur Oxides (SOx) – Water scarcity – Share of renewable energy in gross final 

energy consumption
– Emissions of nitrogen oxides (NOx) – Regional or river basin level water 

stress
– Gross inland energy consumption, by fuel

– Emissions of non-methane volatile organ. 
comp. (NMVOC)

– Population connected to urban 
waste water treatment with at least 
secondary treatment

– Combined heat and power generation

– Emissions of ammonia (NH3) – Uneven distribution of water 
resources

– Possibility of chemical and energy 
recovery

– Emissions of heavy metal (Hma) Forest Resources – Energy footprint
– Emissions of Polycyclic Aromatic 

Hydrocarbons
– Forestry Mineral Resources

– Particulate matter (PM) – Forest increment and fellings – Industrial minerals/metals
– Total suspended solids (TSS) Land and Soil Resources – Construction minerals/metals
– POP (Persistent Organic Pollutions) – Land use – Ores
Water Qualitiy – Area under agri-environmental 

commitment (21)
Fisheries

– Water productivity – Area under organic farming – Proportion of fish stocks harvested 
sustainably (38)

– Waste water treatment connection rate – Expansion of built-up environments – Fishing fleet, total engine power
– HMw (Heavy Metal and PAH emissions 

to water
– Artificial landcover Others

– Eutrophication Potential (EP) – Landscape fragmentation – Biological oxygen demand (BOD)
– Impact to the ground water pollution – Fertile soils – Physical effects (noise, vibration, 

radiation, electromagnetic fields)
– Global water consumption index – Rare earth element – Chemical oxygen demand (COD)
– Water exploitation index – Soil erosion by water – Photo-oxidant formation
– Water footprint – Gross nutrient balance in agricultural 

land – nitrogen
Safety and hazardous substances

– Water consumption, water abstraction – Gross nutrient balance in agricultural 
land– phosphorus

– Toxicity (acute, chronic)

Waste – Land footprint – Acidity, AP (Acidification Potential)
– Landfill – Ecosystem quality indicators , e.g. 

eHANPP, LEAC
– Hazardous Substances (HS), Hazardous 

waste
– Total waste generation – Natural capital – Abiotic depletion
– Generation of radioactive waste (half-life) – Productivity of built-up areas – Pesticides
– Generation of hazardous waste – Built-up areas as a share of total land – Substances of Very High Concern (SVHC)
– Generation of bio-degradable waste – Eutrophication potential (EP)
– Solid waste disposal on land  

The table continues on the next page … →
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appropriate stakeholder for a pre-assessment of resource effi-
ciency requirements. Contacting national standardization bod-
ies should be avoided in order to keep the pre-assessment of 
draft requirements time-effective (due to the fact that 28 mem-
ber states would need to be addressed). An exception to this 
can be justified if some national standards are more advanced 
in a relevant area and European or global ones have not yet 
been developed due to lack of agreement. Since 2016, CEN, 
CENELEC and the European Telecommunication Standards 
Institute (ETSI) have been working in the framework of the 
Mandate M/543 on a series of standards which should cover 
fundamental aspects concerning resource efficiency (European 
Commission, 2015b). It is planned to develop generic stand-
ards within six different working groups aiming on definitions 
and horizontal calculation methods for durability, upgradeabil-
ity, reparability, remanufacturing and recyclability of products 
covered by the Ecodesign directive. In addition, the possibili-
ties of marking the type and probably the amount of specific 
materials and/or substances (also critical raw materials) are in 
the scope of the mandate (Hughes, 2017). The outcome of the 
working groups dealing with the previous mentioned topics 
could be considered in the pre-assessment of possible resource 
efficiency requirements and the members of the working group 
could function as experts for the stakeholder group described 
in this section.

MSAs: As explained on the website of the European Com-
mission “European cooperation on market surveillance takes 
place through informal groups of market surveillance authori-
ties, called Administrative Cooperation Groups (AdCos) (Eu-
ropean Commission, 2017a). Up to today, 28 groups exist, cov-
ering a wide range of products and applications. It is essential 
that these groups are involved in reviewing draft requirements 
in order to verify if such requirements are enforceable and if 
capabilities for compliance tests are available. In Ecodesign, the 
capabilities of the MSAs have been considered in some pre-
paratory studies and impact assessments, however, the results 

have often not been taken into account by policy makers in 
the legislative process before the intervention of member states. 
This is understandable as the initiative lies with the EU Com-
mission while market surveillance is a member state task.

Other stakeholders: These stakeholders include industry 
associations, independent research facilities and universities 
working in the field of reparability, reusability and recyclability. 
They are the stakeholders with the highest technical knowledge 
and understanding of the product, component and/or mate-
rial. These stakeholders should be asked to assess draft require-
ments in terms of physical limits, market failures and possibili-
ties for innovation and future technologies.

FIFTH STEP – COMPATIBILITY CHECK
As a final step, it is necessary to decide which legislative frame-
work best fits the requirements of the identified impacts. For 
example it is important to find out if there are intersections 
with already existing requirements which can be extended or 
changed in order to widen the scope and/or cover a broader set 
of requirements or if new legislation is necessary. This may im-
ply regulating different aspects of a product in different frame-
works if comprehensive requirements are not possible or nit 
desirable within a single legal instrument.

After this process, actual legislative work can start, drafting, 
discussing and voting on legal texts that define in detail and 
implement in law the actual requirements.

Discussion
The structure of the presented methodology is very similar to 
the already established procedure practiced during the release 
or revision of new Ecodesign regulations. However, it is less 
precise and should be less bureaucratic. It would be conducted 
before a formal preparatory study, and before draft regulations 
are forwarded to the EU member states for consultation. It can-
not, and is not meant to, replace the formal legislative process.

Table 1. List of economic (a) and ecological (b) parameters … (continuation).

c) Sociological indicators
Development of population – Physical effects from the 

environment
– Climate changes

– Population structure – Job market, green jobs – Digital connectivity, digitalization
– Social classes – Health and safety – Urbanization
– Socio-demography Transparency Velocity of modernization
Human well-being – Pre-use phase – Technology adaption and use
– Security – In-use phase Consumption choices
– Freedom of choice and action – End-of-life phase – Interest in sustainability
– Health Demand – Sustainable acting
– Wealth – Demand for recycled materials: – Interest in new and green 

technologies
Installation, maintenance  – Quality – Ecological thinking
– Simplicity  – Price Education &Media
– Introduction, assistance  – Alternatives – Awareness
– Professionals  – Domestic products – Advertisement
Manufacturing Regional development Good governance
– Working conditions – Infrastructure Green Public Procurement
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Is it quicker to take a step back, i.e. introduce a pre-analysis 
before actually working on legal requirements? This additional 
step will create some additional work for the policy makers, but 
only at the beginning. At later stages, e.g. during the consulta-
tion of draft documents by stakeholders and EU member states, 
the more thorough preparation may speed up the development 
process, due to the need for less discussion and revision. Sider-
ius found in his analysis (Siderius 2014a, b) that technical com-
plexity and political sensitivity are the main factors causing the 
significant delays experienced in the Ecodesign legislative pro-
cess. Complexity can be the cause for low quality or inconclu-
sive data which makes it hard to decide on actual requirements. 
Political sensitivity prevents quick agreement on a regulation as 
the expected impacts are perceived differently by different stake-
holders, e.g. providing resource or energy savings vs. protecting 
a domestic industry sector with its tax revenues and jobs.

The proposed method may somewhat reduce these two ef-
fects, as pre-consultation can identify politically sensitive points 
and make policy makers aware of the need to deal with them. 
Considering all relevant indicators without a fixed legislative 
framework may alleviate complexity by regulating products 
within a framework they actually fit in. An example of this are 
the failed attempts to regulate, through Ecodesign, products like 
industrial furnaces, steam boilers, machine tools or power cables. 
A thorough pre-consultation would have prevented the selection 
of these product groups for regulation under Ecodesign as the 
barriers to doing this would have become apparent before com-
missioning formal preparatory studies. Another way of avoiding 
pointless work in preparatory studies would be the approach de-
scribed in (Hinchliffe 2014), basically performing the analysis 
described here within the “task 0” of a preparatory study and 
then taking a step back to decide whether to continue it.

Complexity can also be avoided by taking a step back and 
finding that the current approach (regulating different aspects of 
a product in different instruments) may be the correct one. The 
method proposed here is not a call for a single regulation cover-
ing every aspect of a product. There are good reasons to separate 
legal instruments for e.g. safety requirements from those cover-
ing environmental aspects. An example for a requirement that 
could be implemented in several frameworks is the ban on cer-
tain flame retardants. For many products this is done through 
the RoHS regulation, whereas for electronic displays it will be 
implemented through a coming Ecodesign regulation.

Summarized, implementing (almost) all comments by the 
stakeholders during a “pre-consultation” could lead to legis-
lative requirements that are truly fit for purpose, taking full 
account of the current product’s and component’s technology 
and design or the current consumption/application of mate-
rials. 

So should resource efficiency requirements implemented 
through the Ecodesign directive? One part of the answer is giv-
en in the recitals of the directive itself:

• in recital (3): “Energy-related products account for a large 
proportion of the consumption of natural resources and 
energy in the Community. They also have a number of oth-
er important environmental impacts. … In the interest of 
sustainable development, continuous improvement in the 
overall environmental impact of those products should be 
encouraged, …”,

• recital (10): “… Improving the energy and resource efficien-
cy of products contributes to the security of the energy sup-
ply and to the reduction of the demand on natural resourc-
es, which are preconditions of sound economic activity and 
therefore of sustainable development.”

This wording indicates that the scope and finally the original 
idea of the Ecodesign directive is much broader has been prac-
ticed to date.

In addition, 

• in article 11 the directive also describes the requirements 
for components and sub-assemblies, which is important 
in the context of products which are integrated in others: 
“Implementing measures may require a manufacturer or its 
authorised representative placing components and sub-as-
semblies on the market and/or putting them into service to 
provide the manufacturer of a product covered by imple-
menting measures with relevant information on the mate-
rial composition and the consumption of energy, materials 
and/or resources of the components or sub-assemblies.” 

• The directive mentions key aspects of resource efficacy di-
rectly, e.g. in ANNEX I, part 1, point 1.3 (f): ”ease for reuse 
and recycling as expressed through: number of materials and 
components used, use of standard components, time neces-
sary for disassembly, […];” 

• and (i) “extension of lifetime as expressed through: mini-
mum guaranteed lifetime, minimum time for availability of 
spare parts, modularity, upgradeability, reparability;”.

But are the tools (or methods) used in legislation well enough 
developed to cover a scope which is much broader than the 
energy efficiency of products? The scope of the MEErP and 
other studies summarized in section 2 of this study answers 
this question “no”. Without widening the scope and consider-
ing economic, ecological and societal aspects with equal at-
tention, (resource efficiency as understood today, European 
Commission, 2011b; Huysman et al., 2015) this leaves us with 
legislative tools which are mainly focused on the use-phase 
of products and are therefore neither feasible nor desirable. 
Implementing indicators based on the three pillars of the sus-
tainable development (Kloepffer, 2008), could result in draft 
legislative requirements which may not fit the scope of the 
Ecodesign directive.

Therefore, resource efficiency requirements need to be devel-
oped independently from the type of legislation. The presented 
method can be a way of achieving this. After draft requirements 
are developed, based on identifying the key indicators and after 
consultation with a range of stakeholders, a legislative frame-
work can be found which best fits the purpose, be it Ecodesign 
or a different instrument.
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