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Executive Summary  
 

The European Commission has instigated this technical assistance project to 

evaluate and derive a "points - system" methodology that could be applied to the 

development of Ecodesign requirements for complex products and/ or product 

systems. This need arises due to the increasingly common investigation of more 

complex energy - related products and systems for prospective Ecodesign and 

Energy Labelling implementing measures within the Ecodesign work plan. There are 

many causes of product c omplexity including that:  

¶ they may have more than one functional unit (i.e. the quantified performance of a 
product system for use as a reference unit in a life cycle assessment study), due to 
the variety of functions the product is capable of performing, 

¶ the functional units may be inherently difficult to assess due to measurement or 
methodological difficulties. 
 

It is also common for the product groups concerned to have varying degrees of 

heterogeneity that complicate their assessment against common metr ics and 

measurement methods. However, as savings potentials from the adoption of 

appropriate Ecodesign technologies can be significant, and these technologies are 

theoretically capable of being assessed on a modular basis, the European Commission 

is intere sted in evaluating whether it is feasible to devise an assessment methodology 

for product systems comprised of technology/design modules that considers the 

ensemble of modular technologies deployed.  

 

To inform the assessment to be conducted in later stages  (Tasks 3 to 5) of this project 

it is appropriate to review other methodologies that have been applied to the 

assessment of the environmental performance of complex and multi - impact criteria 

systems. This report presents a review of such state - of - the - art m ethods. In 

particular it  describe s and assess es a variety of multi - criteria environmental impact 

assessment methods and points -systems based decision -making models , to examine 

their characteristics and assess their potential applicability for adaptation an d use in 

the appraisal of Ecodesign requirements for complex products.  

 

To this end , a broad variety of multi - impact criteria assessment methodologies were  

compiled and assessed , to examine their inherent characteristics and to explore their 

potential relevance for potential adaptation o r incorporation within a points -based 

approach for the Ecodesign of complex products. Table ES1 presents a summary of 

the teamôs (subjective) evaluation scores of each of the 18 distinct methodologies 

considered in this review against each of the assessment parameters  considered, 

namely: effectiveness, accuracy, reproducibility, enforceability, transparency, ease 

and readiness of use, and capacity to be implemented . The details of these 

methodologies are summarised in the  main report.  

 

Most of these methodologies were  not been designed with the Ecodesign regulatory 

process in mind,  and thus  they are not directly a dapted to or applicable to its use; 

however, they do share many elements that are of value in the conduct of Ec odesign -

like assessments. In the case of the methods that address multi - criteria environmental 

impact analysis , these elements may include derivation of functional units, definition 

of environmental impact criteria, normalisation and benchmarking, grouping , 

weighting and aggregation. In other cases , they may share a structured hierarchical 

modelling framework to facilitate prioritisation and decision -making when judgements 

are required based on multiple and distinct input criteria.  
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Most of the methodologie s1 that address environmental impacts are more suited to the 

setting of specific thresholds i.e. such as would be used in Annex II (Method for 

setting specific ecodesign requirements)  of the Ecodesign Directive .  

 

Some of the methods contain elements that would be suited to setting generic 

Ecodesign requirements i.e. such as would be used in Annex I (Method for setting 

generic ecodesign requirements) of the Ecodesign Directive.  

 

With two exceptions (the ISO 14995 -1 energy efficient design methodology for 

ma chine tools, and the EU Energy Label for space heating systems) the methods do 

not offer an approach tailored to managing complex functional units where the same 

component has more than one function.  

 

 

Table ES1Υ {ǳƳƳŀǊȅ ƻŦ ǘƘŜ ǘŜŀƳΩǎ ŜǾŀƭǳŀǘƛƻƴ ǎŎƻǊŜǎ ƻŦ the multi-criteria assessment schemes 
considered in this review. 

Method  

E
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s
s
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y

 

R
e

p
ro
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e
s
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f 

u
s
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C
a
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a
c
it
y
 t
o

 b
e

 

im
p
le

m
e

n
te

d
 

LCA ISO 14040 and 14044  5-10  5-10  7-9 2-10  6-10  4-9 7 

Product  Environmental 
Footprint  6 6 6 4 9 5 6 

French environmental label -  
field trials  NA NA NA NA NA NA NA 

Common framework of core 

performance indicators for 
resource efficiency assessment 
in the building sector  NA NA NA NA NA NA NA 

Material based environmental 
profiles of building elements 
(MMG)  8 8 7 4 9 7 7 

Methodology to integrate cost 
effectiveness in determining 
the performance of a 

technology in the framework of 
Strategic Ecological Support 
(STRES)   8 7  5  3  9  5  6  

Environmental impact 
assessment ï Hybrid LCA 

methodology  5-10  5-10  7-9 2-10  6-10  4-9 7 

BREEAM 8 6 7 4 4 8 6 

LEED 8 6 6 4 4 7 6 

DGNB 8 6 6 4 4 7 6 

ISO 14955 -1: Machine tools  8 7 6 7 8 8 8 

                                           
1 Specifically: LCA ISO 14040 and 14044, PEF, MMG, STRES, Hybrid LCA, BREEAM, 

LEED, DGNB, ISO 14955 -1 (partially), Machine Tool Mandatory Point Scheme 

Proposal, AHP applied to technology portfolio assessments, Points systems for 

Ecolabelling, Points systems  for green public procurement, The ñinstaller energy labelò 

for heating systems, Europump extended product scheme, Ecodesign Lot 37 lighting 

systems.  
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Machine Tool Mandatory Point 
Scheme Proposal  6 3 6 4 3 3 8 

AHP  6 6  6  5  6  3  4  

Points systems used for 
Ecolabelling  6 8 7 6 9 7 8 

Points systems used for green 

public procurement  8 8 7 6 9 7 6 

The ñinstaller energy labelò for 
heating systems  8 8 7 7 9 8 10  

Europump extended product 

scheme  6.5  8 7 7 9 8 9 

Ecodesign  Lot 37 lighting 
systems investigation  8  8  7  7  9  7  8  

NA = not applicable  

 

Despite these methods being applied within diverse applications, certain generic 

similarities and common characteristics are witnessed between many of them (Table 

ES2).  

 

Table ES2: Summary of the methodological elements included within the multi-criteria assessment 
schemes considered in this review. 
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LCA ISO 14040 and 14044  C N N Y Any  Y Y N N 

Product Environmental 
Footprint  

P N Y Y Any  Y Y N N 

French environmental label -  
field trials  

C N N N NA Y N N N 

Common framework of core 

performance indicators for 
resource efficiency assessment 
in the building sector  

C N U Y Any  Y U U U 

Material based environmental C N Y Y Monet - Y Y N N 
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profiles of building elements 
(MMG)  

isation  

Methodology to integrate cost 
effectiveness in determining 
the performance of a 
technology in the framework of 
Strategic Ecological Support 
(STRES)  

C Y Y Y Panel/Mo
netisation  

Y Y Y N 

Environmental impact 
assessment ï Hybrid LCA 
methodology  

C N N Y Any  Y Y N N 

BREEAM P Y Y Y Panel  Y Y Y N 

LEED P Y Y Y Panel  Y Y Y N 

DGNB P Y Y Y Panel  Y Y Y N 
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ISO 14955 -1: Machine tools  C N N N NA Y N Y Y 

Machine Tool Mandatory Point 
Scheme Proposal  P Y Y Y Panel  Y Y Y N 

AHP  P 
or 

C 

Y 
or 

N 

Y Y Usually 
Panel  

Y Y Y Y 

Points systems used for 
Ecolabelling  C Y Y Y 

Usually 
Panel  Y N Y N 

Points systems used for green 

public procurement  P Y Y Y 

Usually 

Panel  Y 

Y or 

N Y Y 

The ñinstaller energy labelò for 
heating systems  C N Y N N Y 

Part
ially  Y N 

Europump extended product 
scheme  C N Y N N Y N Y N 

Ecodesign Lot 37 lighting 
systems investigation  C N Y N N Y N Y Y 

U = -  unknown, NA = not applicable  

 

These similarities may be summarised as follows:  
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¶ about half are pure points-systems methodologies and the other half are methodologies 
that could be adapted for use as a potential component within a points system 

¶ about half the methodologies include a classification system based on the number of 
points scored 

¶ most employ a hierarchical decision-making model 

¶ the large majority involve prioritisation and aggregate scoring 

¶ most permit the use of a prioritisation method of which the most common in the panel-
method, but monetisation is used in one (MMG) and the Distance to Target method could 
also be used in some cases 

¶ in all cases the process of conducting a multi-criteria assessment involves decomposition 
into sub-problem assessments, each of which can be analysed independently 

¶ the majority of methods apply numerical weightings to sub-problem scores to establish a 
weighted hierarchy 

¶ about half the methods entail some kind of pairwise comparison between alternatives 

¶ some of the methods are potentially applicable to generic process evaluation. 
 

Essentially, those methods which address prioritisation, and which make aggregations 

of scores, could be suitable for adaptation to derive aggregate points  system scores 

across different types of environmental impacts. On the other hand, those methods 

which do not follow the prioritisation and aggregation steps may be suitable for 

adaptation, to instead derive the impacts of environmental impact parameters i n 

isolation of one another.  

 

The experience summarised in this report is most pertinent if the intention is to design 

a points -systems framework that compares across distinct environmental impact 

criteria ; however, the findings of the stakeholder consultat ions process discussed in 

Tasks 1 and 3 reveal that this is not supported by the majority of stakeholders , and 

thus it seems clear that none of these existing methodologies can be directly adapted 

to apply to the derivation of Ecodesign implementing measur es for complex products. 

Rather, it seems that any suitable points -based methodology would need to be 

developed afresh in a manner that is informed by the experience with these other 

multi - criteria assessment methods. This results in the methodological app roach that is 

discussed and set out in Task 3 , and which is subsequently applied in the case studies 

considered in Tasks 4 and 5 of this study.  
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1. Background  
The European Commission has instigated this technical assistance project to 

evaluate and derive a "points - system" methodology that could be applied to the 

development of Ecodesign requirements for complex products and/ or product 

systems. This need arises due to the increasingly common investigation of more 

complex energy - related products and systems  for prospective Ecodesign and 

Energy Labelling implementing measures within the Ecodesign work plan, most 

notably since the advent of the 2012 - 2014 Ecodesign work plan. Some examples of 

such products are:  

¶ machine tools 

¶ data storage devices 

¶ professional washing machines/ driers,  

which are complex in that:  

¶ they may have more than one functional unit (i.e. the quantified performance of a 
product system for use as a reference unit in a life cycle assessment study), due to 
the variety of functions the product is capable of performing, 

¶ the functional units may be inherently difficult to assess due to measurement or 
methodological difficulties. 
 

It is also common for the product groups concerned to have varying degrees of 

heterogeneity that complicate their asses sment against common metrics and 

measurement methods. However, as savings potentials from the adoption of 

appropriate Ecodesign technologies can be significant, and these technologies are 

theoretically capable of being assessed on a modular basis, the Euro pean Commission 

is interested in evaluating whether it is feasible to devise an assessment methodology 

for product systems comprised of technology/design modules that considers the 

ensemble of modular technologies deployed.  

This notion was first explored w ithin the Ecodesign process in the case of machine 

tools within a working document  put forward by the Commission at the May 2014 

Consultation Forum which proposed one potential option based around a points 

systems approach  (European Commission 2014) . The resulting discussion highlighted 

the potential of this notion but also the need to explore options in greater depth and 

to produce a rationale that would allow the viable approaches to be identified and their 

strengths and limitations to be assessed. The p resent technical support services 

contract , under which  the current work is conducted under, aims to elucidate this 

issue via the conduct of analyses that will clarify the options, identify the most 

promising method(s) and then demonstrate their viability via some worked case 

studies.  

To be able to fulfil the specific ob jectives of the project, the study  approach and 

me thodology is structured into five  tasks as follows:  

Task 1 -  Stakeholder consultation, including the compilation of a 

stakeholder list and a  stakeholder survey.  

Task 2 -  Review of state - of - the - art methods, in whic h relevant existing 

methodologies will be catalogued and reviewed, followed by a comparative 

analysis.  

Task 3 -  Method development, which entails the derivation of a prospective 

metho d for establishing Ecodesign requirements for complex products. This 

is to be derived from consideration of at least: a) the fit with MEErP, b) the 
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fit with the provisions of the Ecodesign Directive, c) suitability for 

addressing energy - related and resourc e efficiency aspects, d) modular build 

on existing Ecodesign implementing measures, e) measurability via 

standards.  

Task 4 -  Case studies, where at least two product groups will be evaluated 

using the method proposed in Task 3. The Task 3 method may be ite ratively 

revised and applied, as appropriate.  

Task  5 ï Reporting  

The study is being carried out by a consortium that spans a broad spectrum of 

expertise including technological know - how and environmental engineering, 

economic and environmental assessment, market and consumer analysis. It 

comprises Waide Strategic Efficiency as the  technical leader of the study  with the 

other involved project partners being VITO,  Fraunhofer, Viegand Maagøe and VHK.  

Why are some products too complex for the  use of  the conve ntional 

Ecodesign methodology ? 

Typical sources of complexity arise because a product  

¶ may have more than one functional unit (i.e. the quantified performance of a product 
system for use as a reference unit in a life cycle assessment study), due to the variety 
of functions the product is capable of performing, 

¶ the functional units may be inherently difficult to assess due to measurement or 
methodological difficulties 

 

In addition, in cases where the Ecodesign improvement options of a product are highly 

sensi tive to its usage profile whilst still being highly application -dependent and 

heterogeneous , becomes challenging to identify average or characteristic usage 

profiles (duty cycles) that can capture the energy savings potential for the plethora of 

actual app lications.   

Aim of this report  

This report presents a review of state - of - the -art methods. It aims to describe and 

assess a variety of multi - criteria environmental impact assessment methods and 

points -systems based decision making models to examine their characteristics and 

assess their potential applicability for adaptation and use in the appraisa l of Ecodesign 

requirements for complex products.  
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2. Description of the task  

Subtask 2.1 Catalogue and review existing methodologies  

In this task an inventory of existing methodologies that could be applied or adapted 

for the derivation of a point s-systems approach for complex products under the 

Ecodesign Directive is made , based on desk research and stakeholder consultation.  

Initially the net is cast wide to collate information about as many types of potential 

approaches as possible. This first stage entails a systematic searching of sources 

including: EU regulations and Directives, MS initiatives (e.g. the French trial of 

environmental labelling 2) EN/ISO standards, green public procurement procedures, 

trade and professional bodies guidelines and  documents, the academic literature and 

any other appropriate sources including drawing on the experience of our own 

professional networks. Based on this exercise a set of specific methods are considered 
and assessed  as set out in Table 1 . 

Table 1: List of multi-criteria assessment schemes considered in this review 

Points system  Assessment 
area  

Short explanation  

ISO 14040 and 

14044  

Life cycle 

assessment 

principles, 

framework and 

guidelines  

International standards on Life cycle 

assessment, principles and framework 

(ISO 14040) and requirements and 

guidelines (ISO 14044)  

Product 

Environmental 

Footprint (PEF)  

Multi - criteria 

environmental 

impact life cycle 

assessment of 

products  

PEF is a Life Cycle Assessment (LCA) -

based method to calculate the 

environmental performance of a 

product. The method was developed 

by the European Commission's Joint 

Research Centre and is currently 

being tested in a pilot phase.  

Field trial of 

environmental 

labels in France  

Multi - criteria 

environmental 

impact life cycle 

assessment of 

products  

A labelling trial to supply full life cycle 

environmental impact information 

using a multi - criteria approach  

Common 

framework of core 

performance 

indicators for 

resource efficiency 

assessment in the 

building sector  

 

Multi - criteria 

environmenta l 

impact assessment 

of buildings  

A common framework of indicators to 

assess the sustainability of buildings 

being developed by the European 

Commission  

Material based 

environmental 

profiles of building 

elements (MMG)  

 

Multi - criteria 

environmental 

impact li fe cycle 

assessment of 

building elements  

Methodology and database for life 

cycle assessment of building 

elements.  

 

  

                                           
2 see Centre dôAnalyse Strat®gique (2013) 
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Points system  Assessment 
area  

Short explanation  

Methodology to 

integrate cost 

effectiveness in 

determining the 

performance of a 

technology in the 

framework of 

Strategic Ecological 

Support (STRES)  

 

Multi - criteria 

environmental 

impact life cycle 

assessment of 

investments  

Methodology to determine the cost 

effectiveness of an environmental or 

energy - related investment.  

 

Environmental  

impact assessment 

-  Hybrid LCA 

methodology  

Multi - criteria 

environmental 

impact life cycle 

assessment of 

goods, processes 

and services  

Hybrid conventional LCA methods and 

input -output economic modelling for 

more comprehensive and rapid LCA 

analysis   

BREEAM Environmental 

assessment of 

buildings  

System originates in UK, but used all 

over the world. Designers have to 

achieve a certain numbers of points 

related to concepts and efficiency/ 

design factors, in order to claim 

certain design levels.  

LEED Envi ronmental 

assessment of 

buildings  

System originates in US, but used all 

over the world. Designers have to 

achieve a certain numbers of points 

related to concepts and efficiency/ 

design factors, in order to claim 

certain design levels.  

DGNB Environmental 

assessment of 

buildings  

German system for the sustainability 

evaluation of construction projects.  

ISO 14955 -1: 

Machine tools  

Energy efficiency of 

machine tools  

A methodology for the design of 

energy efficient machine tools  

Points system 

Machine Tools  

Ecodesign of 

complex products  

Option of ranking machine tool energy 

in use performance via a points 

system inspired by the BREEAM 

system for buildings.  

Analytical Hierarchy 

Process  

Multi - criteria 

evaluation 

framework applied 

to technology 

investment 

decis ions  

AHP- type hierarchical decision 

modelling applied to multi - criteria 

assessments of technology 

investment portfolios in businesses  

Points systems 

used for eco -

labelling  

Multi - criteria 

environmental 

impact evaluation 

framework  

Examination of Ecolabelling systems 

and relation to points systems  
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Points system  Assessment 

area  

Short explanation  

Points systems 

used for green 

public procurement  

Multi - criteria 

environmental 

impact  

Examination of Green public 

procurement systems and the use of 

points systems in procurement  

The EU ñinstaller 

energy labelò for 

heating systems  

Energy labelling of 

complex products  

Applies an extended product approach 

to develop a heating systems energy 

label  

The Europump 

Extended Product 

Approach  

Ecodesign for 

com plex products  

Applies an extended product approach 

to develop Ecodesign proposals for 

various pump systems  

Ecodesign Lot 37 

lighting systems 

investigation  

Ecodesign of 

complex products  

A methodology which considers the 

product scope as a holistic system  

 

Subtask 2.2: Comparative analysis (effectiveness, enforceability, 
transparency, accuracy/reproducibility)  

The inventory of methods identified in subtask 2.1 requires consistent comparative 

analysis to establish their relative suitability for adoption or adaption to form the basis 

of an Ecodesign points system or related appraisal system for complex products. T his 

sub - task des cribes how this analysis has been  conducted.   

The project team have  review ed the inventory of existing approaches for assessing the 

energy and environmental performance of products and services and analyse d them to 

determine their salient characteristics and to consider their potential suitability for 

appraising the relative performance of complex products within the Ecodesign 

fr amework. The approach used begin s by classifying the methods into those that 

appear on initial inspection t o be c andidates for being appropriate, applicable and 

enforceable; those that use methodologies that could be readily adapted for use in an 

Ecodesign appraisal system; those that contain methodological elements that could be 

incorporated within an Ecodesign appr aisal system and those that have little apparent 

relevance. This initial sor ting and screening process also aim s to identify any apparent 

gaps in the  ensemble of current methods.  

A standardised template has been  developed and used to report the findings on  each 

method in a structured way. As in practice there are too many point systems and 

related methods in use to perform  a thorough a ssessment of each, the team has 

attempted to  group the methods into sets of basic types and then analyse the most 

pertinent  exemplars of each type for inclusion in the detailed asses sment described 

below. This is to  enable classes of methodologies to be scrutinised and evaluated for 

their suitability. The process for doing this entail s: a) characterising and establishing 

the d egree of commonality of methodological elements used within the various points 

system and related methodologies, b) characterising and establishing the degree of 

commonality of environmental performance and system factors being appraised.  

Comparison matri ces ar e used to facilitate this i.e. for the appraisal of the 

commonality of methodological elements a methodological comparison matrix is 

established and populated with the list of methodologies filled in the left column and 

the list of methodological ele ments filled across the top row. The same method is  used 

to summarise the commonality of performance and system factors appraised. Note 

that while it might be natural to focus first on the commonality of factors it is more 

pertinent for the project to esta blish the commonality of methodological elements, 

which allows relevant methods to be identified and introduced from outside the 

immediate subject field as appropriate. The intention is that this will help to minimise  
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ambiguity and therefore improve the pr ospects for stakeholder agreement over the 

rationale used to select the methodological structure which is ultimately to be 

proposed in the work of Task 3.  

The use of a stru ctured assessment template also permit s more consistent, 

comparable and structured reporting of the findi ngs. In particular this make s use of 

matrices to compare methodologies against key assessment criteria and thereby 

allow s easy visual appraisal of the ensemble of approaches. As there are a  plethora of 

methodologies in use the action of identify ing  common methodological elements will 

enable methodologies to be grouped into classes. This will permit the strengths and 

weaknesses of the broad classes to be characterised, and facilitate a subsequent 

screening process by basic methodologica l type.  

The intention is that w ithin the work of Task 3 it will be possible to  draw conclusions 

on the suitability of the class es of methodologies such that it  might ultimately be 

possible to propose the adoption of one methodological type over another  based on a 

transparent ranking of the methodological classes. If at some point in the future a 

stakeholder were to propose consideration of a specific points based methodology that 

was not captured in the methodological inventory this approach would be most likely 

to enable the methodology to be categorised within one of the main methodological 

classes and hence  permit its rapid appraisal.  

An essential aspect of the evaluation is  the focus and process of comparin g the 

methodologies against key performance cri teria. This key comparative assessment 

criteria we propose to include are:  

1.  Effectiveness  

2.  Accuracy  

3.  Reproducibility  

4.  Enforceability  

5.  Transparency  

6.  Ease and readiness of application  

7.  Capacity to be implemented within the legal, procedural and analytical rubric of  the 

Ecodesign and Energy Labelling Directives  

The assessment of effectiveness  must determine the extent to which the 

methodology would stimulate the intended ecodesign improvement potential and 

especially be fair and representative of the actual savings r eductions that adoption of 

a set of ecodesign technology design options would produce. This appraisal requires 

understanding of how well the methodology treats and values the key ecodesign 

performance parameters and uses these to generate an overall rankin g. In particular it 

will be essential for any viable system to adequately and appropriately address the 

energy in use phase. This will require proper accounting for energy efficiency in use 

impacts by establishing technically appropriate and viable systems  boundaries, 

correctly including and treating the set of low impact technological and design options, 

applying an appropriate and viable process for identifying typical usage duty cycles, 

accounting for all relevant energy flows, and establishing an approp riately structured 

and weighted procedure for grouping and ranking these aspects. Similar processes 

may be needed for other important environmental impact factors. To assess this 

parameter the team will derive a set of effectiveness assessment factors and apply 

these to appraise each of the methodologies considered on a common basis. The same 

methodological assessment process will be applied to each of the other performance 

criteria as discussed below.  

Other potential effectiveness issues are addressed i n t he criteria indicated below.  
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The assessment of the accuracy  of a methodology entails determining the degree to 

which the inputs and results are measureable and quantifiable and the likely extent of 

variance in such measurements, which in turn has a bearing  on tolerances. In a test 

laboratory context the accuracy would be a measure of the repeatability of a test 

result i.e. the degree to which were the same product to be tested for the same 

parameter within the same test lab oratory  that it would produce the same result. It 

will be beyond scope to produce such an asse ssment but the project team has 

attempted to  assess the extent to which established methods exist to measure the 

required inputs and apply their experience on variance in product testing and points 

quantification to assess the probability that the methodology will  be more or less 

accurate.  

Determina tion of the reproducibility  of a methodology is an evaluation of the degree 

to which were the same method to be applied by different actors to assess the same 

product that they attain the same result. In part this concerns the degree of simplicity 

and thor oughness/clarity of the methodology and its procedure; however, while 

simplicity usually aids reproducibility, if a method is too simplistic it will usually not 

explain how to address complexity found in real world application of the method and 

hence will reduce reproducibility. For example, t his criticism seemed to be implicit in 

some of the submissions circulated with the Commissionôs working document on 

machine tools (European Commission 2014) where there were statements suggesting 

difficulty in understa nding the scope and definitions being applied, which would be 

liable to cause two different actors to interpret the requirements differently. In a test  

laboratory context reproducibility is a measure of the variance in results when 

different test labs test  the same product for the same parameter and is usually 

assessed through round robin testing. Accreditation of test labs is intended to reduce 

this variance by ensuring standardised metrology, test environments and equipment 

and procedures are followed; ho wever, in practice many procedural requirements are 

not fully specified in test procedures. The teamôs assessment applies its experience to 

rank the methodologies according to their likely d egree of reproducibility.  

The extent to which a methodological app roach produces results which are 

enforceable  is critical for the market surveillance process and hence is a key 

determinant of the viability of a method. By their nature complex products will be 

intrinsically more difficult to assess for conformity with Ec odesign and energy labelling 

implementing measure requirements for  simpler products and thus unless efforts are 

made to ensure methodologies are readily enforceable there is likely to be opposition 

to their adoption. The team has attempted to  apply their e xperience of the processes 

used by MSAs to assess conformity and the issues confronted to develop a practicable 

enforceability assessment method. In part this is informed by the assessments of 

accuracy and reproducibility which are important elements withi n enforceability, but 

equally important (although related) is the extent to which the scope of application is 

clear, for  which proof of use of specified techniques is required (if for example a 

modular components/features based method is considered) and ca n be verified (with 

or without destructive testing), the number and complexity of elements which would 

require assessment to derive an overall conformity assessment, and the extent to 

which there is scope to ñgameò the system. A corollary to this is the extent to which 

viable methodological standards, especially EN or ISO/IEC/ITU standards, are 

available and whether certification to these standards is or could be offered by 3rd 

party bodies. This is an indicator of the extent to which there could be confide nce in 

product certification which is upstream of the market surveillance conformity 

assessment pr ocess.  

The assessment of transparency  aims to  determine the degree to which the 

methodology used within the system is in the public domain, is properly docume nted, 

has an open and documented rationale and is readily intellectually accessible. This last 
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point is essentially an evaluation of the systems complexity, noting that the greater 

the complexity the less the transparency but also noting that there is usua lly a trade -

off between simplicity and a ccuracy and effectiveness.  

The appraisal of ease and readiness  of application aims to determine the degree of 

difficulty likely to be encountered by stakeholders, especially product designers and 

producers, in implem enting the methodology. Ideally the methodology would be as 

simple as possible to implement in order to facilitate engagement, minimise 

overheads, and minimise misunderstanding about how it  is applied and assessed. 

Points -based assessment schemes have to s trike the right balance between  trying to 

be inclusive of all theoretically relevant parameters, while minimising  complexity and 

transparency , and this trade -off has implications for the ease of use . To combat 

complexity criteria , screening may be appropri ate to ensure focus is given to  the key 

parameters which bring the greatest gain. As many complex products are produced by 

SMEs it is vitally important to minimise the effort required to understand and 

implement the methodology , and thus the ease of applic ation is a key aspect. The 

readiness of application assesses the extent to which the methodology can be directly 

applied versus whether it requires further developmental work.  

The capacity to be implemented  reflects :  a) the need to ensure that the 

methodol ogy would be legally permissible within the relevant Directives through 

satisfying the appropriate legal constraints within these Directives, b) how well the 

development and application of the methodology for any specific product group would 

fit within the  Ecodesign and Energy Labelling procedural and decision -making process, 

c) the extent to which it would work with and complement the MEErP analytical 

process embedded in the Preparatory Studies , including compatibility with the 

Ecoreport tool.  

The project  team has  assess ed the methodologies against  each of these criteria and 

has applied  a transparent ranking for each criterion (on a 0 to 10 scale) to permit a 

cohe rent, at a glance, comparison when  the findings are presented within the 

summary matrices. The methodology used is that the project team describes the 

performance of the method against the assessment parameter (see sections under 

sub -headings for each method in section 4) and based on this ascribes a score from 0 

to 10 for each specific assessme nt parameter -method pairing. Evidently t hese 

rankings simply reflect the project teamôs assessment and hence are necessarily 

subjective; however, the intention is to provide easy comparison across methods 

against specific assessment parameters. While the s cores are doubtless contestable 

they should help furnish a relatively consistent impression of the different methodsô 

characteristics. The findings are presented in Tables 10 and 11 presented in section 5 

on the summary of findings.  

Note, the current version of the report is an initial draft and does not yet incorporate 

all elements that will be included in the final report. Furthermore, it is expected that  

stakeholders will supply suggestions and feedback which will inform amendments 

made within the final report .  
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3.  Mult i - Criteria Decision Analysis  
The derivation of Ecodesign implementing measures , which involves the assessment of 

numerous product environmental impact criteria,  is a manifestation of a multi - criteria 

decision -making process and like all multi - criteria assessment problems faces a 

challenge of how to determine preferred outcomes given the presence of more than 

one assessment criterion.  

 

A more general understanding of the theory and principles involved in all such 

processes can  be helpful to contextualise thinking on how methods to address these 

challenges could be derived and applied in the future.  

 

This section is currently under development  and will be expanded  in the next iteration  

of the  report. The future versio n will include text giving background to the theory of 

multi - criteria decision making (MCDM) and analysis (MCDA) that will be intended to 

provide useful contextual information to better understand the principles and theory 

behind the derivation and use of points -systems approaches for multi - criteria 

assessment.  

 

In general , however,  models that support MCDM are  concerned with structuring and 

solving decision and planning problems involving multiple criteria. The rationale for 

creating such a structured fram ework is to support decision -makers confront ing such 

problems. Usually there is no unique and unequivocally optimal solution to an MCDM 

problem that can be derived without incorporating preference information. Thus MCDM 

models are designed to provide a fra mework that will allow such preference 

information to be assessed in conjunction with deterministic or empirical information 

so that decisions which involve the assessment of multiple criteria can be reached 

within a  structured  framework.  

 

MCDM has been an  active area of research since the 1970s  and draws upon knowledge 

in many fields including: mathematics, behavioural decision theory, economics, 

computer technology, software engineering and information systems . There are 

several MCDM -related organisations  including the International Society on Multi -

criteria Decision Making, Euro Working Group on MCDA (Euro working Group), and 

INFORMS Section on MCDM (INFORMS). For a history see: Köksalan, Wallenius and 

Zionts (2011). Other useful references include: Keene y and Raiffa  (1976 ). A summary 

of the topic can be found at:  

 

https://en.wikipedia.org/wiki/Multiple -criteria_decision_analysis   

 

MCDM  typolog ies  

It should be noted that t her e are different classifications of MCDM problems and 

methods. A major distinction between MCDM problems is based on whether the 

solutions are explicitly or implicitly defined.  

¶ Multiple-criteria evaluation problems: These problems consist of a finite, discrete number 
of alternatives, explicitly known in the beginning of the solution process. Each alternative 
is represented by its performance in multiple criteria. The problem may be defined as 
finding the best alternative for a decision-maker (DM), or finding a set of good 
alternatives. There may also be a need to sort or classify the alternatives. In this context 
sorting would be undertaken to place the alternatives into a set of preference-ordered 
classes (such as assigning star ratings to hotels). Classifying refers to assigning alternatives 
to non-ordered sets (such as diagnosing patients based on their symptoms). 

https://en.wikipedia.org/wiki/Multiple-criteria_decision_analysis
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¶ Multiple-criteria design problems (multiple objective optimisation problems): In these 
problems, the alternatives are not explicitly known and an alternative (solution) may be 
found by solving a mathematical model. The number of alternatives may either be infinite 
(when some variables are continuous) or typically very large if the variables are countable 
(when all variables are discrete). 

Regardless of whether the problem is of the  evaluation or design type , preference 

information is required in order to differentiate between solutions  in the decision 

model.  

MCDM methods  

The following MCDM methods are available, many of which are implemente d by 

specialised decision -making software (Weistroffe et al 2005), (Mc Ginley 2012):  

¶ Aggregated Indices Randomisation Method (AIRM) 

¶ Analytic hierarchy process (AHP) 

¶ Analytic network process (ANP) 

¶ Best worst method (BWM) (Rezaei, 2015a and 2015b) 

¶ Characteristic Objects METhod (COMET) (Wojciech 2014) 

¶ Choosing By Advantages (CBA) 

¶ Data envelopment analysis 

¶ Decision EXpert (DEX) 

¶ Disaggregation ς Aggregation Approaches (UTA*, UTAII, UTADIS) 
¶ Dominance-based rough set approach (DRSA) 

¶ ELECTRE (Outranking) 

¶ Evidential reasoning approach (ER) 

¶ Goal programming (GP) 

¶ Grey relational analysis (GRA) 

¶ Inner product of vectors (IPV) 

¶ Measuring Attractiveness by a categorical Based Evaluation Technique (MACBETH) 

¶ Multi-Attribute Global Inference of Quality (MAGIQ) 

¶ Multi-attribute utility theory (MAUT) 

¶ Multi-attribute value theory (MAVT) 

¶ New Approach to Appraisal (NATA) 

¶ Nonstructural Fuzzy Decision Support System (NSFDSS) 

¶ Potentially all pairwise rankings of all possible alternatives (PAPRIKA) 

¶ PROMETHEE (Outranking) 

¶ Stochastic Multicriteria Acceptability Analysis (SMAA) 

¶ Superiority and inferiority ranking method (SIR method) 

¶ Technique for the Order of Prioritisation by Similarity to Ideal Solution (TOPSIS) 

¶ Value analysis (VA) 

¶ Value engineering (VE) 

¶ VIKOR method (Opricovic & Tzeng 2007) 
¶ Fuzzy VIKOR method (Opricovic 2011) 

¶ Weighted product model (WPM) 

¶ Weighted sum model (WSM) 

¶ Rembrandt method 

It is beyond the scope of this exercise to review all of these methods but we focus on 

the main principles and typologies that have been appl ied to multi - criteri a energy and 

environmental evaluation exercises as applied to technologies and other energy using 
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or related systems. We do, however, draw the readerôs attention to the Analytic 

Hierarchy Process (AHP) . This is a MCDM tool that was firs t articulat ed in the 1970s by 

Thomas Saaty and has the practical value of creating a framework that enables 

alternative choices across different assessment criteria sets to be compared and 

ranked against each other. In particular, it permits the assessment  of sets of 

qualitative and quantitative criteria to be assessed within a common analytical 

structure  in order to rank outcomes based on the preferences embedded in the model.  

The AHP does this by initially decomposing the decision problem into a hierarchy  of 

sub -problems. Then the decision -maker(s) evaluate the relative importance of its 

various elements by pairwise comparisons. The AHP converts these evaluations to 

numerical values (weights or priorities), which are used to calculate a score for each 

alte rnative (Saaty, 1980).  

Decision situations to which the AHP can be applied include  (Forman et al 2001):  

¶ Choice ς The selection of one alternative from a given set of alternatives, usually where 
there are multiple decision criteria involved. 

¶ Ranking ς Putting a set of alternatives in order from most to least desirable 

¶ Prioritisation ς Determining the relative merit of members of a set of alternatives, as 
opposed to selecting a single one or merely ranking them 

¶ Resource allocation ς Apportioning resources among a set of alternatives 

¶ Benchmarking ς Comparing the processes in one's own organisation with those of other 
best-of-breed organisations 

¶ Quality management ς Dealing with the multidimensional aspects of quality and quality 
improvement 

¶ Conflict resolution ς Settling disputes between parties with apparently incompatible goals 
or positions (Saaty et al 2008) 

The AHP does not determine a "correct" decision, but rather enables decision -makers 

to find one that best suits their objective and understanding of t he problem. It 

provides a comprehensive and rational framework for structuring a decision problem, 

representing and quantifying its elements, relating those elements to overall goals and 

for evaluating alternative solutions.  

There have been thousands  of applications of AHP to complex decision -making 

situations . T hese encompass  applications in  a very diverse set of problems involving 

planning, resour ce allocation, priority setting  and selection among alternatives , 

forecasting, total quality management, busin ess process re -engineering, quality 

function deployment  and balanced scorecard s (Forman et al 2001) , (Bhushan et al 

2004) , (de Steiguer et al 2003) . It has particular application in group decision -making 

(Saaty et al, 2008) and is used around the world in a wide variety of decision 

situations, in fields such as government, business, industry, healthcare, shipbuilding 

and education. Commercial software to assist in applying AHP is available.  
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4.  Examination of specific methodologies  

4 .1 Life cycle analysis -  ISO 14040 and 14044  

Method description and reference  

To assess the environmental impacts of products and services, life cycle assessment 

(LCA) is most commonly used as the method and tool. In the life cycle impact 

assessment  (LCIA)  of LCA, the results of t he life cycle inventory analysis (LCI) are 

linked to specific environmental impact categories (e.g. contribution to climate 

change, eutrophication, etc.). Various methods are in use to assess the environmental 

effects of products and systems. Most  methods operate on the assumption that a 

product's entire life cycle should be analysed  i.e. they aim for completeness; however, 

variants exist where it is possible to focus on the impacts deemed to be more 

important due to their magnitude and/or improvement poten tial .  

The general framework for LCA is described in two ISO standards:  

Á ISO 14040:2006: Environmental management ï Life cycle assessment ï Principles 

and framework;  

Á ISO 14044:2006: Environmental management ï Life cycle assessment ï 

Requirements and guidel ines.  

The framework proposed by the ISO standards  consists of the following elements:  

Á Selection of impact categories, category indicators and character isa tion models;  

Á Classification: assignment of inventory data to impact categories;  

Á Character isa tion: cal culation of category indicator results;  

Á Normal isa tion: calculating the magnitude of the category indicator results relative to 

a chosen reference information dataset;  

Á Grouping: sorting and possibly ranking of the impact categories;  

Á Weighting (valuation): c onverting and possibly aggregating indicator results across 

impact categories using numerical values based on value -choices.  

According to ISO 14040 the first three elements , 1) selection of impact categories, 

category indicators and character isa tion models ; 2) classification and 3) 

character isa tion , are mandatory. After completion of the three steps an environmental 

profile is available which gives the  environmental impact of a product for different 

(selected) impact categories. The environmental profile gi ves no information on the 

importance of certain impact categories. All impact categories are treated as being 

equal. In addition to the three mandatory steps, normalisation, grouping and 

weighting can take place.  

Normalisation  

Normal isa tion is the calculation of the magnitude of the category indicator results 

relative to some reference information. The aim of the normal isa tion is to better 

understand the relative magnitude for each indicator result of the product system 

under study.  A typical produc t energy efficiency index as derived and applied in 

energy labelling and Ecodesign regulations will be a classic case of normalisation 

where the energy consumption of a product will be compared to that of a reference 

(standard) product providing identical service.  

Grouping  

Grouping is the assignment of impact categories into one or more sets as predefined 

in the goal and scope definition, and it may involve sorting and/or ranking. Grouping is 

an optional element with two different possible procedures:  
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Á to s ort the impact categories on a nominal basis, e.g. by characteristics such as 

inputs and outputs or global, regional and local spatial scales;  

Á to rank the impact categories in a given hierarchy, e.g. high, medium, and low 

priority.  

Ranking is based on valu e-choices. Different individuals, organ isa tions, and societies 

may have different preferences; therefore it is possible that different parties will reach 

different ranking results based on the same indicator results or normal ised indicator 

results.  

Weighting  

Weighting is the process of converting indicator results of different impact categories 

by using numerical factors based on value -choices. It may include aggregation of the 

weighted indicator results. Weighting is an optional element with two pos sible 

procedures:  

Á to convert the indicator results or normal ised results with selected weighting 

factors;  

Á to aggregate these converted indicator results or normal ised results across impact 

categories.  

The derivation of weighting values is often based  on va lue -choices and hence may not  

be scientifically based. Different individuals, organ isa tions and societies may have 

different preferences; therefore it is possible that different parties will reach different 

weighting results based on the same indicator res ults or normal ised indicator results. 

In an LCA it may be desirable to use several different weighting factors and weighting 

methods, and to conduct sensitivity analyses to assess the consequences on the LCIA 

(life cycle impact assessment) results of diffe rent value -choices and weighting 

methods.  Different weighting techn iques are discussed in the section  below discussing 

different weighting techniques . 

Structure of the points system  

ISO 14040 and 14044 are not points systems in any normative sense but are 

standards that set out a methodological process to assess multi - criteria environmental 

impacts that could be incorporated within a points system.  

  

The process of: selection of impact categories, category indicators and 

characterisation models; classifica tion: assignment of inventory data to impact 

categories; characterisation: calculation of category indicator results; normalisation: 

calculating the magnitude of the category indicator results relative to a chosen 

reference information dataset; grouping: s orting and possibly ranking of the impact 

categories; and weighting (valuation): converting and possibly aggregating indicator 

results across impact categories using numerical values based on value -choices is akin 

to the elements found in a standard AHP mo del. In principle it could also combine 

numerical scaled values with qualitative values, such as yes/no  assessments although 

the latter do not lend themselves to normalisation .  

 

General remarks  

When the LCA method is compared to the AHP there are certain similarities. Both 

begin with multiple criteria, where the criteria in the LCA method are the various 

environmental impact categories. In both cases indicator scores are ascribed to each 

of the assessment criteria (impact categories). Under ISO 14040 it is  possible to stop 

the assessment with this step or to carry on with a process of normalisation, grouping 

and weighting. The normalisation and grouping steps are directly equivalent to the 

process within the AHP of ascribing alternatives to each criterion a nd providing 
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normalised scores. The weighting of the criteria is also directly analogous to the AHP 

thus the full version of the ISO 14040 method can be said to be an example of the 

application of the more generic AHP approach to environmental impact asses sment.  

Method evaluation  

Effectiveness 

Life cycle assessment is already part of the MEErP methodology (task 5). The 

methodology is already  used to simulate the intended E codesign improvement 

potential. Making use of the EcoReport tool, the methodological steps of classification, 

characterisation and normalisation (against share s in EU totals) take place. The last 

step gives an idea of the relative share (óimportanceô) of each impact category in the 

EU. 

The methodology stimulate s the intended E codesign impr ovement potential and 

especially is fair and representative of the actual savings reduct ions that adoption of a 

set of E codesign technology design options would produce.  

Impacts related to the energy in use phase are taken into account. However, the way 

the total energy use of a product is determined, is not prescribed by the life cycle 

assessment methodology. In this sense the methodology is incomplete, as proper 

accountancy for energy efficiency i n use impacts is necessary for the E codesign 

appraisal of complex products.  

Accuracy 

As described in the MEErP methodology report several problems with life cycle 

assessment might occur:  

Á there are significant differences in the LCI -data between the available tools/ 

databases. Possible causes are differences in m ethodology, lack of data, data bias 

and use of data that are not up - to -date. Should the LCA in the preparatory studies 

be based on available LCA tools there would be significant differences depending on 

the tool/database  adopted , which in a legislative con text is not desirable ;   

Á there are significant differences in some LCIA multipliers between the available LCA 

tools/ databases, both in nature/definition of the impacts and in the multiplier 

values used. And none of the currently available LCIA multipliers exactly meets the 

requirement s established in the Ecodesign D irective, nor are they specifically 

designed for the reali sation of specific policy goals;   

Á the available LCA - tools/ databases are directed towards LCA -practitioners. Their 

proper use requires training, experience and background knowledge both in LCA -

science and industrial process technologies. Without that, the use of the tools may 

lead to highly d ebatable choices and incoherence between the various Ecodesign 

preparatory studies.  

MEErP minim ises these problems by  

Á laying down the ground rules for methodological issues in LCI assessment;  

Á determin ing  the LCIA impact indicators, based on the EU Ecode sign Directive and 

other environmental legislation regarding the set of indicators. Its values are 

directly derived from emission limit values in the legislation (updated for MEErP 

2011) and the aggregation level of the data is tuned to the domain of Ecode sign;  

Á retriev ing  the available LCI data to build  a compact set of unit indicators for the 

public domain and  

Á develop ing  a user - friendly, easy - to -use EcoReport 2011 spreadsheet tool for the 

LCA (see paragraph 6. and separate .xls file).  
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By implementing the above list, there is a great probability that the results obtained 

by different practitioners will be more or less the same. The Ecoreport tool is a 

simplified life cycle assessment instrument, which makes it user friendly but the 

drawb ack is that the overall accuracy is lower.  

Reproducibility 

As explained above, the MEErP methodology describes some methodological aspects 

of LCA and a user - friendly EcoReport tool is made available. By implementing the  

prescribed methodological aspects an d the EcoReport tool, the repro ducibility of the 

method attains  an acceptable level.  

Enforceability 

In principle any impact parameters that are measureable via existing methodological 

and test standards can be independently verified and hence are enforcea ble. 

Enforceability becomes more challenging the more impact parameters that need to be 

assessed and the more difficult the parameters are to measure the greater difficulty in 

enforcement, thus the process set out in ISO 14040 and 14044 covers a broad 

spec trum of potential enforceability situations. We note that LCA of building products 

is al ready enforced by different Member S tates.  

Transparency 

The method is transparent in principle but may be less transparent in any specific 

implementation case.  

Ease and readiness 

As mentioned above there are numerous cases of the implementation of aspects of the 

ISO 14040 and 14044 standards including those already applied within the Ecodesign  

regulatory process. The ease and readiness of implementation varies among the se 

cases.  

Capacity to be implemented 

A priori the LCA methods within ISO 14040 and 14044 are consistent with the legally 

enshrined methodological aspects of the Ecodesign regulations and fit within the 

Ecodesign and Energy Labelling procedural and decisio n making process. It is broadly 

compatible with the MEErP and Ecoreport tool approaches, which constitute slightly 

simplified implementations of a full LCA approach.  

4. 2 Different weighting techniques  

Method description and reference  

As described above, we ighting is the process of converting indicator results of different 

environmental impact categories obtained in a life cycle assessment, by using 

numerical factors based on value -choices. The aim of a weighting procedure is to 

combine different environment al effect indicators based on their relative importance  to 

derive an overall assessment score . This allows for an easier survey of otherwise 

complex indicators. Figure 1 illustrates the weighting process. Because weighting 

steps are based on value -choices and are not determined from empirical data , it is 

possible that different parties will reach different w eighting results based on the same 

indicator results or normal ised indicator results. Weighting  has always been a 

challenging  topic in LCA, partly because this element requires the incorporation of 

social, political and ethical values.  
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Figure 1: Single score indicators (source: Joint Research Centre JRC) 

Despite this  controversy , weighting is frequently used in LCA practice and several 

weighting methods have been developed over the last ten years.  

Methods for weighting can be classified in different cate gories, namely:  

1.  Delphi -  or p anel methods , where a group of experts representing different 

stakeholders are asked to provide their weighting factors;  

2.  Distance - to - target methods , where the weighting factors for each environmental 

impact or theme depend on the difference between the current performance and a 

target level;  

3.  Monetisation  or external costing  methods , where the weighting factors are 

expressed in monetary values (external environmental costs) according to the 

estimated economic damage incurred in an impact category or to what is necessary 

to prevent the damage itself . 

These three methods of deriving weightings are  evaluated in more detail below  in 

order to consider their relative strengths and weaknesses for potential application in 

an Ecodesign re lated points scheme . 

Me thod evaluation  ï Delphi ï or p anel methods  

Panel methods are the most commonly used approach in the derivation of multi -

criteria assessment scheme weightings. They bring together and solicit input from the 

key stakeholders responsib le for the development of the scheme within a structured 

dialogue that enables necessary value judgements to be made in an isolated and 

focused manner. One reason why this is the most commonly used approach is that it 

is fast and easy to apply (Debacker et  al., 2012). In principle where it is necessary to 

take input from a broad group of informed and mandated stakeholders within, for 

example, a regulatory framework, there is an option to formalise the panel weighting 

process such that a weighted average of stakeholder responses is taken where 

weightings could be derived based on accepted rules (e.g. the EUôs qualified majority 

voting system or some equivalent structure that brings in other sets of pertinent 

stakeholders).  

There are , however , several weaknesses in the panel method  approach (Goedkoop et 

al., 2016):  
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Á it is difficult to explain to a panel the meaning of the impact category indicators; 

they are too abstract (ñCO2 equivalencyò or ñSb (Antimony) equivalencyò). A panel 

may be unduly subject to  influence and this may introduce undesirable bias and 

ñgroup thinkò effects; 

Á The number of indicators assessed  in a life cycle assessment  is usually rather large 

(10 to 15), and this causes cognitive stress making it challen ging to get meaningful 

results ;  

Á panels tend to give a small range of weights (usually between 1 and 3). In social 

sciences, this is called óframingô; 

Á it may be unclear what and whom the panel represents and/or the legitimacy or 

mandate of the panel may not be established;  

Á panel -based va lue judgements are necessarily subjective, albeit if the panel is 

informed by a broad consultation its determinations are likely to become more 

representative of the values of the stakeholders it seeks to represent.  

Effectiveness 

Panel methods are effectiv e in that they can enable rapid and relatively consensual 

decisions to be made but they ar e perhaps less effective in the degree to which they 

may  lack objectivity.  In a political process they can be effective in representing the 

values of mandated stakeho lders.  

Accuracy 

Once weightings are derived they can be applied very accurately; however, the 

subjectivity aspect means that the scientific accuracy of the outcomes cannot be 

assessed against any objective measurement scale. As with other methods the 

accuracy will also be dependent on the level of uncertainty in the measurement of the 

impact parameters.  

Reproducibility 

Reproducibility can be high when the same panel weightings are applied and there is 

low uncertainty in the m easurement of the impact parameters. Reproducibility could 

be low were different panels to be  charged with deriving their own weightings.   

Enforceability 

Enforceability can be high when the same panel weightings are applied and there is 

low uncertainty in the measurement of the impact parameters. It can be low were 

there to be divergence in the  weightings applied.  

Transparency 

The method can be fully transparent providing it is fully documented and made 

available to users.  

Ease and readiness 

This c ould  be high or low depending on other aspects of the scheme.  

Capacity to be implemented 

This c ould  be high or low depending on other aspects of the scheme.  

 

Method evaluation ï Distance - to - target  methods  

A distance - to - target method is more objective than a pa nel method, but largely 

depends on the (local/regional) political targets, which are not always in line with the 
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worldwide environmental concern (Debacker et al., 2012). Castellani et al. (2016) 

used a distance - to - target approach to develop a weighting met hod for Europe 2020. 

They explain that weighting factors in distance - to - target (DTT) weighting methods 

could be based on calculations that are performed on normalization factors. The 

weighting factor is defined for each environmental impact category as the  ratio 

between the actual impact and the target impact. The target impacts can be the 

expected level of impact foreseen by policy targets or physical thresholds not to be 

trespassed as in the case of planetary boundaries.  

Goedkoop et al. (2016) mention th e following difficulties:  

Á in the case where multiple policy targets are used, it is not clear if all targets are 

equally important;  

Á distance to target methods can be effective at objectively orientating outcomes 

towards the target objective.  

Accuracy 

Once weightings are d erived they can be applied accurately; especially if the degree to 

which the target is met is readily measureable. As with other methods the accuracy 

will also be dependent on the level of uncertainty in the measurement of the impact 

parame ters.  

Reproducibility 

Reproducibility can be high providing the targets are common  and there is low 

uncertainty in the measurement of the impact parameters . 

Enforceability 

Enforceability can be high providing the impact parameters are readily measureable 

via standardised methods.  

Transparency 

The method can be fully transparent providing it is fully documented and made 

available to users.  

Ease and readiness of use 

This c ould  be high or low depending on other aspects of the scheme.  

Capacity to be implemented 

This c ould  be high or low depending on other aspects of the scheme.  

Method evaluation ï Monetis ation or external costing  methods  

According to Debacker et al. (2012) this method has the advantage of being the most 

objective one. The disadvantage  is that the process of defining  the external costs is 

difficult and can be done in different ways  which lead to different outcomes .  

Effectiveness 

Monetisation metho ds are highly effective in lead ing  to comparatively objective 

decisions and outcomes ; however, from a policy making perspective they require 

acceptance of the methodology applied to determine the monetised weightings and 

agreement to abide by the outcome.  

Accuracy 

Once weightings are derived they can be applied accurately; however, the fact  that 

there are different methods for determining the monetised value of the impact criteria 
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and that these also depend on an assessment of value judgements means that the 

accuracy of their technical underpinning is still somewhat subjective. As with other  

methods the accuracy will also be dependent on the level of uncertainty in the 

measurement of the impact parameters.  

Reproducibility 

Reproducibility can be high when the same weightings are applied and there is low 

uncertainty in the measurement of the i mpact parameters.  

Enforceability 

Enforceability can be high when the same weightings are applied and there is low 

uncertainty in the measurement of the impact parameters.  

Transparency 

The method can be very  transparent providing it is fully documented and made 

available to users.  

Ease and readiness of use 

This c ould  be high or low depending on other aspects of the scheme.  

Capacity to be implemented 

This c ould  be high or low depending on other aspects of the scheme.  

4. 3 Product Environmental Footprint  

Metho d description and reference  

In April 2013 t he European Co mmission launched a Recommendation on the use of 

common methods to measure and communicate the life cycle environmental 

performance of products, also known as Product Environmental Footprint (PEF)  as part 

of their Single Market for Green Productôs initiative3. The method was developed by 

the European Commission's Joint Research Centre based on existing, extensively 

tested and used methods. The Commission also launched a three -year testing period 

th rough an open call for organisations to volunteer to participate in a PEF pilot 

programme 4. The call was addressed to stakeholders who wanted to propose a 

product category for which to develop specific Product Environmental Footprint 

Category Rules (PEFCRs ).  

The Commission published recommendations on the PEF in the form of guidelines in 

2013 (CEC 2013) which set out the process by which specific PEFCR are to be 

developed. It includes the derivation of 15 default environmental impact categories as 

shown in  Table 2 . 

                                           
3 http://ec.europa.eu/environment/eussd/smgp/   
4 http://ec.europa.eu/environment/eussd/smgp/ef_pilots.htm   

http://ec.europa.eu/environment/eussd/smgp/
http://ec.europa.eu/environment/eussd/smgp/ef_pilots.htm
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Table 2: Default EF impact categories (with respective EF impact category indicators) and EF 
impact assessment models for PEF studies (European Commission, 2013) 

 

Note, although Table 2  only lists 14 impact categories, Eutrophication aquatic has to 

be calculated for both a freshwater and a marine environment and thus this makes 15 

impact categories in total.  
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In the framework of the environmental footprint pilot phase the use of normal isation 

and weighting factors is being tested. Until there is an agreed set of European 

weighting factors, all impact categories shall receive the same weight (weighting 

factor = 1). Alternative weighting approaches may also be tested as ñadditionalò 

compare d to the equal weighting approach (the baseline approach). In the event that 

alternative weighting systems are also tested, a sensitivity analysis will be carried out 

and the results  documented and discussed through a  stakeholder consultation process . 

For any specific PEFCR, the intention is that a benchmark and performan ce grades will 

be established.  

The benchmar k shall be calculated for all 1 5 impact categories separately. The final 

PEFCR shall describe the uncertainties common to the product category and  should 

identify the range in which results could be seen as not being significantly different in 

comparisons or comparative assertions.  

Next to the calculated benchmark,  each pilot should define 5 classes of environmental 

performance (from A to E, with A  being the best performing class). The benchmark is 

the characterised results of the PEF profile of the representative product(s) and  always 

represents class C. The definition of the remaining classes should be based taking into 

account the estimated sprea d around the benchmark results, which might differ from 

one impact category to another  and an estimation of the expected environmental 

performance for the best and worst in class products. All relevant assumptions 

regarding the identification of the benchm ark and the classes of environmental 

performance shall be documented in the PEFCR, and be part of the virtual consultation 

process and of the review process.  

Structure of the points system  

The PEF is essentially aiming towards a points system application o f the LCA process 

as set out in ISO 14040 and 14044.  

 

The process of: selection of impact categories, category indicators and 

characterisation models; classification: assignment of inventory data to impact 

categories; characterisation: calculation of cate gory indicator results; normalisation: 

calculating the magnitude of the category indicator results relative to a chosen 

reference information dataset; grouping: sorting and possibly ranking of the impact 

categories; and weighting (valuation): converting an d possibly aggregating indicator 

results across impact categories using numerical values based on value -choices is akin 

to the elements found in a standard AHP model.  

 

When the PEF method is compared to the AHP there are certain similarities. Both 

begin w ith multiple criteria, where the criteria in the PEF method are the various 

environmental impact categories. In both cases indicator scores are ascribed to each 

of the assessment criteria (impact categories). The normalisation and grouping steps 

are direct ly equivalent to the process within the AHP of ascribing alternatives to each 

criterion and providing normalised scores. The weighting of the criteria is also directly 

analogous to the AHP thus the PEF can be said to be an example of the application of 

the  more generic AHP approach to environmental impact assessment.  

Method evaluation  

Some general observations about the status of the PEF methodology are now given 

before delivering the teamôs assessments in accordance with the standard  assessment 

framework applied to all the methodologies.   

Robustness of indicators : In total , the PEF methodolo gy requires the assessment of 

15  impact indicators. For some of these  the PEF guidance document v 5.2 indicates 
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they cannot currently be determin ed in a  sufficiently reliable  manner . If  it is decided in 

the pilot to publish the normalised and weighted results, then the following disclaimer 

shall be added to the screening report: "Within the Environmental Footprint (EF) pilot 

phase normalisation and  equal weighting were foreseen to be used in the EF 

screenings to identify the most relevant impact categories. The use of normalisation 

and weighting for this purpose remains the objective for the EF pilots and beyond. 

However, currently PEF screening res ults after the normalisation and equal weighing 

present some inconsistencies stemming from errors at various levels of the 

assessment. Therefore, screening results after normalisation and equal weighting are 

not sufficiently robust to apply for product com parisons in an automatic and 

mandatory way in the Environmental Footprint (EF) pilots, e.g. to identify the most 

relevant impact categories. The interpretation of the results reflects these limitations. 

To avoid potential misinterpretation and misuse of th e EF screening results we 

highlight that the results after normalisation and equal weighting, -  without further 

error checking and possibly corrections, -  are likely to overestimate or 

underestimate especially the relevance of the potential impacts related  to the 

categories Human toxicity -  cancer effect, Human toxicity -  non - cancer effect, 

Ecotoxicity for aquatic fresh water, water depletion, resource depletion, 

ion isi ng radiation and land use ."  

This finding implies that the listed impact parameters cannot  yet be adequately 

evaluated to be used within a regulatory policy instrument.  

Application of weighting factors : the JRC is currently developing a weighting 

method that is intended for use in the derivation of PEFCR. The current approach in 

the PEF pilot phase is the use of equal weighting factors (all impact categories are 

considered equally important).  

Effectiveness 

The method is effective for the indicators which can be reliably measured but not so 

much for those  which are difficult to  measure  or whose impacts are challenging to 

quantify . In principle the PEF  should be an effective instrument from a technical 

methodological perspective but faces challenges in the derivation of consensual 

weightings between the impact categories  and in establishing the ma gnitude of some 

of the impacts . Furthermore, the large number of impact categories might be 

considered to be too onerous for implementation in a practical Ecodesign - type 

regulatory scheme , especially when dealing with complex products for which the 

derivation of specific functional units may already be demanding,  and thus an 

argument could be made that the number of impact parameters to be considered 

should be reduced  if the scheme is to be considered in this context .  

Nonetheless usually the biggest challenge for complex products is the derivation of the 

functional unit and thi s is likely to be  more important than the number of impact 

categories provided that good background data is available for each of the se. 

Accuracy 

The accuracy is good for readily measureable impact parameters and less so for those 

that are less readily measured  or established . The current default application of equal 

weighting between impact categories is arbitrary and hence likely to be inaccurate; 

however, were suitable w eighting processes to be developed this limitation would be 

overcome.  

Reproducibility 

Reproducibility  should be reasonable when the impact parameters are readily 

measureable with an acceptable degree of accuracy  (however, this is not presently the 
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case fo r all of the impact parameters ) and when PEFCR have been developed . In cases 

where such a PEFCR is unavailable the reproducibility is likely to be low.  

Enforceability 

The PEF should be reasonably enforceable from a technical perspective when the 

impact par ameters are readily measureable with an acceptable degree of accuracy; 

however, this is not presently the case for all of the impact parameters. The large 

number of impact parameters will make verification of test results and documentation 

more challenging  than for schemes that require less parameters to be assessed.  

Transparency 

The method is transparent in principle  and is being fully documented in a publicly  

accessible manner .  

Ease and readiness 

The PEF is methodology is not yet finalised and hence is n ot fully ready for 

implementation.  

Capacity to be implemented 

The PEF method is transparent and in principle should be suitable for implementation 

once finalised; however, the large number of diverse impact parameters add 

complexity and will always make i t more challenging to implement than standard 

Ecodesign regulations which are focused on a narrower set of parameters.  

A priori the LCA methods embedded within the PEF are consistent with the legally 

enshrined methodological aspects of the Ecodesign regula tions and would fit, in a legal 

sense, within the Ecodesign and Energy La belling procedural and decision -making 

process. They are broadly compatible with the MEErP and Ecoreport tool approaches, 

which constitute slightly simplified implementations of a ful l LCA approach. However, 

the increase in impact parameters requiring assessment would either increase the 

time and effort needed to undertake a preparatory study and to develop and approve 

regulatory criteria, or would lead to less analytical and assessmen t effort being 

focused on the current criteria of interest within the Ecodesign regulations.  

4. 4 Field trial of environmental label s in  France  

Method description and reference  

The French government undertook an ambitious environmental labelling field trial 

involving the voluntary participation of 168 enterprises that displayed an 

environmental label on products for sale in their shops and/or for sale on - line. Most 

participating companies were retailers rather than manufacturers. Three of these 

enterpri ses are appliance manufacturers.  

The ambition, regarding the content, was to supply full life cycle information using a 

multi - criteria approach covering several environmental impacts. The experiment was 

undertaken within the context of a legal framework w hich plans for the mandatory 

introduction of an environmental label in the near future. Participants were free to 

choose the products, methodology and shape of their label, etc. but in the future the 

intention is for the adoption of a single unified approa ch to inform consumers.  

A platform coordinated by the French Agency for the Environment and Energy 

Management (ADEME) and the French standardisation association (AFNOR) elaborated 

good practice specifications to evaluate and present data on environmental i mpacts. 

Each participating organisation had the freedom to develop their own experimental 

labelling approach within the auspices of these general guidelines and thus the trial 
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constituted a means of assessing a large range of multi - impact criteria environm ental 

labelling approaches.  

 

The following figures give examples of the labels displayed.  

Figure 2. 9ȄŀƳǇƭŜ ƻŦ ƭŀōŜƭ ƻƴ ǘƘŜ LƴǘŜǊƴŜǘ ŀƴŘ ƛƴ ǎƘƻǇǎ ŦƻǊ ŀǇǇƭƛŀƴŎŜǎ ƛƳǇƭŜƳŜƴǘŜŘ ōȅ 5ƛǎŎƻǳƴǘŜƻ 
ό/ŜƴǘǊŜ ŘΩ!ƴŀƭȅǎŜ {ǘǊŀǘŞƎƛǉǳŜΣ нлмоύ 

 

 

Figure 3. Example of label for paint and glue implemented by Leroy-Merlin ό/ŜƴǘǊŜ ŘΩ!ƴŀƭȅǎŜ 
{ǘǊŀǘŞƎƛǉǳŜΣ нлмоύ 

The evaluation of this trial found most participating companies were in favour of 

environmental labelling over the more or less long term, although they identify a 

number of pre - conditions in terms of the availability of the following elements:  

Á the need to have established a  harmonised methodological framework and technical 

background information, adapted to the needs of SMEs;  

Á harmonised specifications per  sector;  

Á complete and updatable databases;  

Á automated impact calculation tools to avoid start -up costs for enterprises;  

Á the definition of homogeneous formats to insure consumer understanding and 

information comparability;  

Á a system compatible with a (wished for) European or even global ly  harmonis ed 

scheme  to optimise French technical investments;  

Á a standardisation framework to secure long term visibility and support the 

investments that will need to be made;  
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Á verification proc edures to build trust in the system and insure quality information to 

consumers (the cost of these procedures should not constitute an economic obstacle 

to companies);  

Á a r easonable implementation timeframe, acknowledging the need of preparation and 

adaptat ion time (small enterprises do not have enough internal resources and large 

enterprises have large amounts of data to manage);  

Á supportive a ccompanying measures from public authorities such as information and 

communication campaigns.  

Given the limited scale  of the e xperiment and the relatively large number of sectors 

covered, formats tes ted and participating companies , no generic consumer evaluation 

could take place regarding possible change in purchasing behaviours or understanding 

of the various labels.  

I t  seems however that lessons learnt could be gathered through the companies' own 

evaluations regarding consumers who:  

Á prefer simple explanatory wording for the impact indicators;  

Á ask that data be presented as absolute value s;  

Á ask however that this absolute value be positioned on a relative scale in order to 

compare products;  

Á are very attached to how the values are presented (with colour codes and ordering 

with letters);  

Á in  this respect, support the use of the energy label;  

Á appreciate one general note complem enting single impacts per factor.  

Structure of the points system  

While the environmental label field trial does constitute the implementation of a set of 

systems for displaying and classifying multi - criteria environmental impacts it is not a 

points system.  The decision was made to structure it such that each impact criteria is 

displayed separately. In some cases this was done by displaying absolute values but 

often this was also or exclusively done using a normalised scale and ranking process 

for each impac t parameter, akin to some of the steps in ISO 14040 and 14044. In no 

cases was a system used to develop an aggregated score or ranking across the impact 

parameters, even though many consumers reported they would have found this 

helpful.  

Method evaluation  

As many different label realisations were tested in this project it is not possible or 

useful to evaluate them via the same framework applied to the points system 

methodologies. Rather it can be said that the same remarks as apply to the first 

stages of ISO  14040 and 14044 will apply here, with the distinction that the label 

trials did not include aggregate scoring or evaluation across the impact criteria and 

hence did not apply weightings.  

4. 5 Common framework of core performance indicators for resource 
efficiency assessment in the building sector  

Method description and reference  

In July 2014, as the result of an initiative lead jointly by DG ENV and DG Growth, the 

EC adopted the Communication on Resource Efficiency Opportunities in the Building 
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Sector (C OM(2014)445) 5. This communication identified the need for a common 

European approach to assess the environmental performance of buildings throughout 

their lifecycle, taking into account the use of resources such as energy, materials and 

water.   

In response  to the need id entified, a study to identify a common EU framework of 

indicators to assess the environmental performance of bu ildings is  being  carried out by 

the JRC, during  the period of  2015 -2017. The overall aim of the study is to develop a 

common yet f lexible framework of indicators that may be integrated in to existing and 

new schemes  addressing building environmental impacts , or might be used on its own, 

although the intention is not to create a new standalone building certification scheme. 

The intenti on is that t he framework should be rigorous enough to drive improvement 

in performance and allow for comparison. Moreover, there should be a clear link 

between the indicators and a set of overarching macro -objectives, thereby ensuring 

that there is a clear  and measurable contribution to strategic policy objectives.  

 

 

Figure 4. Framework for resource efficiency assessment in the building sector  (JRC, 

2015)  

The macro objectives (work package A in Figure  4) have been defined by JRC and are 

available in a pub lication from Dodd et al. (2015). T wo types of macro - objectives have 

been identified ï those relating to 'life cycle environmental performance ' and those 

relating to 'quality, performance and value' . In the short term, six of these macro -

objectives are proposed to be taken forward in order to identify related performance 

indicators which will make up the framework. These macro -objectives focus on the 

building level:  

'Life cycle environmental perform ance' macro -objectives for buildings  

1.  Greenhouse gas emissions from building life cycle energy use : Minimise the 

total GHG emissions along a buildings lifecycle, with a focus on building operational 

energy use emissions and embodied emissions.  

                                           
5 http://susproc.jrc.ec.europa.eu/Efficient_Buildings/index.html   

http://susproc.jrc.ec.europa.eu/Efficient_Buildings/index.html
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2.  Resource ef ficient material life cycles : Optimise building design, engineering 

and form in order to support lean and circular flows, extend long - term material 

utility and reduce significant environmental impacts.  

3.  Efficient use of water resources : Make efficient use of water resources, 

particularly in areas of identified long - term or projected water stress.  
 

'Quality, performance and value' macro -objectives for buildings  

4.  Healthy and comfortable spaces : Design, construction and renovation of 

buildings that protect hu man health by minimising the potential for occupier and 

worker exposure to health risks.  

5.  Resilience to climate change : The futureproofing of building thermal performance 

to projected changes in the urban microclimate, in order to protect occupier health 

and comfort.  

6.  Optimised life cycle cost and value : Optimisation of the life cycle cost and value 

of buildings, inclusive of acquisition, operation, maintenance and disposal.  

In order to define the macro -objectives the researchers conducted a prioritisation  

exercise based on the evidence collated in the study. The prioritisation exercise 

consisted of five steps:  

1.  identification of a reference set of 20 priority environmental issues at EU level;  

2.  association of building life cycle 'hot spots' with these 20 reference environmental 

issues;  

3.  association of existing EU strategies and policy instruments with the identified 

building life cycle 'hot spots';  

4.  prioritisation and categorisation of the 20 ref erence environmental issues based on 

their EU policy and building life cycle significance;  

5.  clustering of the 20 reference environmental issues so that building - related macro -

objectives can then be identified.  

The bottom -up exercise (work package B in Figure 4 ) is currently  ongoing. The aim of 

this work package is to understand the scope and potential in the short to medium 

term to address the macro -objectives for life cycle resource efficiency at the building 

project level, taking into account different b uilding uses, forms, as well as potential 

variation in  pertinent geographical and cultural factor s. The a ssessment intends to  

contribute to ensuring that there is a practical link between top -down macro -

objectives and the core indicators that are finally p roposed to be implemented at the 

building project level.  

Structure of the points system  

This project is ongoing and so far has not led to the derivation of a points system 

therefore it is premature to assess its structure at this juncture.  

Method evaluat ion  

This project is ongoing and so far has not led to the derivation of a system which can 

be evaluated at this juncture.  

4. 6 Material based environmental profiles of building elements (MMG)  

Method description and reference  

MMG (Debacker et al., 2012)  is a life cycle assessment based expert evaluation tool . It 

is used  for the assessment of the environmental impacts associated with  the choices 

of building ma terials at the material element / whole building level . To develop this tool 
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an integrated environm ental assessment methodology has also been developed as set 

out below.  

The intention of the assessment of the environmental material performances of 

building elements is to simplify the identification and selection of environmentally 

friendly materials and  work sections. The list of environmental impact categories 

considered in the method has been established based on a questionnaire launched 

amongst Flemish policymakers. The policymakers were asked to select the relevant 

environmental themes (green list in  Figure 5). Those themes were linked to 

environmental impact categories. To calculate the results of the different 

environmental impact categories, the recent ReCiPe methods (Goedkoop et al., 2008) 

were selected. According to the JRC (2011), the compatible ReCiPe methods have a 

solid scientific basis for all selected impact categories. However, to achieve the goal of 

decision -ma king (selecting environmentally - friendly building material s), a multiplicity 

of individual impact scores is rarely a good basis. For this reason the possibility is 

offered of presenting the environmental profile of a building element via an 

aggregated score. Given that current European standards do not propose any specific 

aggregation method, the MMG derived a weighting system by means of monetary 

valuation. Under this structure the absolute value of each impact indicator is multiplied 

by a monetisation factor (e.g. X kg CO 2 equiv. times Y ú/kg CO2 equiv.). These 

monetised figures express the value of the environmental damage that is not factored 

into the price of the building materials, but which is passed on to society through, for 

example, sickness and damage to biodiversity. These environmental  costs can then be 

compared with the respective financial costs. When any impact aggregation approach 

is applied, it is recommended to use matching impact methods for the different impact 

categories, so as to avoid gaps and duplication. The MMG project opt ed ï with respect 

to determining the aggregate score ï for the recent ReCiPe methods.  

 

Figure 5: Development of MMG methodology (Debacker et al., 2012) 

Structure of the points system  

The structure used in the MMG points system is to define environmental impact 

categories and then to aggregate the points to give an overall total via the application 
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of monetised weightings to the impact category scores. This structure can be said to 

be akin to a standard AHP model using impact cat egory weightings. It is a fully 

quantified approach and thus follows an objective logic. The only subjectivity arises 

due to how the monetised values ascribed to the environmental impacts are 

determined but this method applies a consistent and detached met hodology for 

assessing these and hence does not carry risk from policy bias more closely related to 

the specific decision being assessed.  

Method evaluation  

The part of MMG which is of interest for this research is the developed aggregation or 

weighting met hod  used to compare the magnitude of impacts across the different 

environmental impact criteria . The researchers opted for the use of a monet isa tion or 

ñexternal costing ò methodology to derive the weightings. The developers contend that 

this  method  offers significant added value compared with other weighting methods, 

such as the panel method, the distance - to - target method and damage methods 

(Allacker 2010, van den Dobbelsteen 2004). As explained in Allacker and De Nocker 

(2012), t he objective of monet ary va luation in the research i s to express, in monetary 

terms, how the welfare of current and  future generations is affected by the 

environmental impacts  caused by activities in the building sector. This valuation 

concerns the  overall environmental impact, whic h was defined as the damage imposed  

on human health, ecosystems, and resources. These environmental  costs (also 

referred to as ñexternal costsò or ñshadow costsò) arise when the activities of one 

group of people have an  impact on others, and when the first  group fails to fully 

account for these impacts (European Commission 2008). The costs are passed on to 

society as a whole (e.g., health impacts from air pollution) or to future generations 

(e.g., global warming).  

Effectiveness 

The method is effective for the indicators which can be reliably measured but not so 

much for those which are difficult to measure or whose impacts are challenging to 

quantify. In principle the MMG is an effective instrument from a technical 

methodological  perspective and creates an internally consistent framework for making 

assessments across environmental impacts. As with any such method it involves 

addressing challenges in the derivation of consensual weightings between the impact 

categories and in estab lishing the magnitude of some of the impacts; however, the act 

of using a separate and consistent methodology for doing this is less subject to bias 

and policy interference than more subjective panel methods. On the other hand the 

large number of impact ca tegories might be considered to be too onerous for 

implementation in a practical Ecodesign - type regulatory scheme, especially when 

dealing with complex products for which the derivation of specific functional units may 

already be demanding, and thus an arg ument could be made that the number of 

impact parameters to be considered should be reduced if the mechanism is to be 

considered for application in this context.  

Accuracy 

The accuracy is good for readily measureable impact parameters and less so for those 

that are less readily measured or established. The relative neutrality of the weighting 

system applied increases the methods accuracy by comparison with panel -based 

weighting methods.  

Reproducibility 

This should be reasonable when the impact parameters are  readily measureable with 

an acceptable degree of accuracy.  
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Enforceability 

The MMG should be reasonably enforceable from a technical perspective when the 

impact parameters are readily measureable with an acceptable degree of accuracy. 

The large number of i mpact parameters will make verification of test results and 

documentation more challenging th an for schemes that require fewer  parameters to 

be assessed.  

Transparency 

The method is transparent and is  fully documented in a publicly  accessible manner.  

Ease and readiness 

MMG appears to be straightforward to apply except for the need to assess a relatively 

large number of impact parameters.  The method is existent and ready to use. It does 

not require extensive training to be able to use.  

Capacity to be implemented 

A priori the LCA methods used within the MMG are consistent with the legally 

enshrined methodological aspects of the Ecodesign regulations and fit within the 

Ecodesign and Energy Labelling procedural and decision making process. It is broadly 

compatib le with the MEErP and Ecoreport tool approaches, which constitute slightly 

simplified implementations of a full LCA approach. The application of environmental 

impact criteria aggregator functions based on monetised weightings is not precluded 

within the Ec odesign Directive and were such a system to be developed and agreed 

upon could greatly facilitate a standardised and unambiguous approach to the 

establishment of priorities and thresholds within Ecodesign; however, this would 

require agreement at the EU le vel on the methods to be used to determine monetised 

impact values and extensive research effort to establish such values. Neither of these 

are likely to be trivial exercises.  

4. 7 Methodology to integrate cost effectiveness in determining the 
performance o f a technology in the framework of Strategic Ecological 
Support (STRES)  

Method description and reference  

This project has been performed by Vercalsteren et al. (2013) under the authority of 

Flanders Innovation & Entrepreneurship. The objective of the proje ct was to develop a 

methodology to calcula te the environmental and energy - relat ed benefits of company  

investment s. The intention  is to incorporate this newly developed method in to  a pre -

existing framework for the evaluat ion of requests for subsidies for  environmentally 

friendly investment s. Moreover the methodology is intended to  assist in defining the 

extent  (magnitude)  of the subsidy  to  be granted.  Subsidies will be granted based on 

the óEco classô in which a product is classified. There are four different Eco classes  

ranging from A to D.  If a company wants to apply for the subsidies, they have to fill in 

information on the investment and the process inputs for both a standard technology 

and the envir onmentally friendly technology.  

The information that a company has to submit regarding the investment is the total 

investment cost and a breakdown of th e cost into the following categorie s for both the 

standard technology and the environmentally friendly technology : office machines and 

computers, motors and mechanical driving gear, electromoto rs, electric generators 

and transformers, accumulator, electric batteries and other electric equipment, 

machines for general use, vehicles, iron and steel, glass, plastic, ceramic products, 

products from concrete, natural stone and other non -metal products, metal 



 
 

European Commission ï Points System Task 2 final report ï State -of - the -art methods  
 

46  
 

construction, general architectural and civil engineering works, technical advice, 

architect and engineers, technical tests and analysis.   

Based on input output LCA modelling of each of these  categories points are awarded  

for  both the standard technology and  for the environmentally friendly technology.  

The information that a company has to submit regarding the process inputs (for both  

the  standard technology and environmentally friendly techn ology) are: material 

inputs, water inputs, energy inputs, emissions, waste and difference in the 

transport ation  distance of raw materials.  

The environmental impact of both the standard technology and the environmentally 

friendly technology is calculated , based on the information provided, for the 

production and in -use life cycle phases . The ReCiPe endpoin t method is used in this 

process, for which the  endpoint indicators  are Human Health, Ecosystems and 

Resources  (see the discussion below for and explanati on of Midpoint and Endpoint 

indicators) . To achieve this points are awarded based on their impacts for each 

endpoint indicator category  and are combined into an overall score using a panel 

weighting method .  

In a successive step the environmental benefit i s calculated as the  difference in points 

between the standard technology and the environmentally friendly technology.  

Subsidies are granted based on the cost effectiveness. The cost effectiveness of an 

investment is calculated by dividing the achieved env ironmental benefit by the 

additional cost (both compared to a standard technology).  

Midpoint and endpoint indicators  

Environmental indicators exist at two levels, namely at the ñmidpoint levelò and 

ñendpoint levelò. 

A wide range of midpoint indicators exist of which some examples are climate change, 

radiation, ozone layer depletion, acidification, etc. Midpoint indicators are leading 

indicators of end -point indicators which concern the final impacts that may be 

attributed to the mind -point indicators. E ndpoint indicators are typically established to 

facilitate easier interpretation of the importance of midpoint indicators but their values 

are more uncertain than is the case for midpoint indicators.  

For example, endpoint indicators are created in the ReCi Pe method from Goedkoop et 

al. (2008) (Figure 6). ReCiPe uses an ñenvironmental mechanismò as the basis for the 

modelling, which can be seen as a series of effects that collectively create a certain 

level of damage to, for instance, human health or ecosyst ems. For instance, for 

climate change we know that a number of substances increase radiative forcing, which 

means heat is prevented from being radiated from the earth to space. As a result, 

more energy is trapped near the earthôs surface, and temperature increases. As a 

result of this effect we can expect changes in habitats for living organisms, and as a 

result of this species may become extinct (Figure 7).  

From this example it  is clear that each successive environmental indicator is 

dependent on the prece ding one and thus as uncertainty and error propagate through 

the derivation of successive indicators the longer one makes the environmental 

mechanism the higher the uncertainties become. Radiative forcing is a physical 

parameter that can be relatively easi ly measured in a laboratory. The resulting 

temperature increase is less easy to determine, as there are many parallel positive 

and negative feedbacks. Our understanding of the expected change in habitat is also 

incomplete, etc. ( http://www.lcia - recipe.net/project -definition )  

 

http://www.lcia-recipe.net/project-definition
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Figure 6: Relationship between LCI parameters (left), midpoint indicator (middle) and endpoint 
indicator in ReCiPe (Goedkoop et al., 2008). 

 

Figure 7: Example of a harmonised midpoint-endpoint model for climate change, linking to human 
health and ecosystem damage (Goedkoop et al., 2008). 
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Structure of the points system  

The structure used in the STRES points system is to define cost effectiveness from 

environmental po int of view of an investment compared to a standard technology. It is 

a fully quantified approach and thus follows an objective logic. Subjectivity arises due 

to how the endpoint indicators are determined in the ReCiPe method  and the panel 

weighting given for aggregated points -scores across the endpoint indicator categories . 

 

In general the value of the points awarded is derived from a calculation that aims to 

ensure that each ReCiPe point is equivalent to the societal value of avoiding 2 euro 

worth of dama ge point. This uses a monetisation methodology similar to that 

explained for the MMG methodology in section 4.6.  

Method evaluation  

Effectiveness 

The method is based on life cycle assessment and the same problem with 

effective ness occurs as in the life cycl e assessment methods  described previously . The 

method is effective  for the indicators which can be reliably measured but not so much 

for those which are difficult to measure or whose impacts are challenging to quantify.  

Accuracy 

The accuracy is good for r eadily measureable impact parameters and less so for those 

that are less readily measured or established. The combination of panel -based and 

monetisation based weighting systems will produce slightly less subjective results by 

comparison with purely panel -based weighting methods.  

Reproducibility 

It is very likely that the cost effectiveness will be different when calculated by different 

companies for the same investment. The reason for this  is that a lot of input data 

need  to be gathered. Moreover they have to be assigned to a certain category. Some 

people  will do a lot of effort to figure out which percentage is to be assigned to which 

category, others will aggregate more or choose a broader, more general category.  

Enforceability 

STRES should be reasonably enforceable from a technical perspective when the impact 

parameters are readily measureable with an acceptable degree of accuracy. However, 

the large number of impact parameters and potential for variability in how  accurately 

companies will attribute costs per component will make verification of test results and 

documentation more challenging than for schemes that require fewer  parameters to 

be assessed.  

Transparency 

The method is transparent in principle and is bei ng fully documented in a publicly  

accessible manner.  

Ease and readiness 

STRES appears to be less straightforward to apply that some methods due to the need 

to attribute costs to a large number of sub -components and to assess a relatively 

large number of i mpact parameters. The method is existent and ready to use.  

Capacity to be implemented 

A priori the LCA methods used within STRES are consistent with the legally enshrined 

methodological aspects of the Ecodesign regulations and fit within the Ecodesign and  

Energy Labelling procedural and decision making process. It is broadly compatible with 
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the MEErP and Ecoreport tool approaches, which constitute slightly simplified 

implementations of a full LCA approach. The application of environmental impact 

criteria a ggregator functions based on panel -method or monetised weightings is not 

precluded within the Ecodesign Directive; however, this would require agreement at 

the EU level on the methods and weighting to be used and this would not be a trivial 

exercise.  

4. 8 Environmental impact assessment via a  h ybrid IO - LCA 
methodology  

Method description and reference  

In a hybrid life cycle assessment  of any given economic activity or good , 

environmental impact data concerning a manufacturing or economic process are 

combined with Input Output (IO) data  on economic and environmental impact flows . 

Input -output economic activity databases describe the sale and purchase relationships 

between economic sectors (agriculture, industry, services) within an economy . Within 

IO environmental impact models these  economic value flows are  link ed to the 

environmental impact flows resulting from these economic activities. Monetary units 

such as Euros or dollars are then used to express the environmental flow s per 

economic sector  i.e. monetary flows are used as a proxy for environmental impact 

flows .  

Contrary to LCA databases, such IO -databases are developed top -down and give a 

complete picture of all environmental impacts (all inputs) throughout the complete 

supply chain at the macro level . The system boundary is defined by the economy 

which can be a nation al economy or an economy comprised of several  countries 

together, like the EU. Input Output analysis includes not only the physical production 

but also the services delivered. Servic es from, for instance, insurance agencies or 

consultancies can be easily expressed in monetary units , which makes it less difficult 

to assess the environmental impact with IO analysis  compared to LCA approaches for 

these sectors . IO methodology does not su ffer from ñtruncation errorsò as all previous 

steps in the chain are automatically included based on monetary relationshi ps. The 

basic assumption is one of homogeneity meaning that emissions (or other 

environmental impacts) per monetary unit within one sec tor are considered to be the 

same  for all actors within the sector .  

Nonetheless, the IO methodology is im perfect as it suffers from data quality and 

limitation issues , such as the fact that detailed IO tables are only assembled typically 

once every 5 years , and not all the emissions or impact data that are usually included 

in LCA are available. More critically the IO methodology assumes that environmental 

impacts within the same sector can be distributed simply on the basis of costs  i.e. that 

they are direc tly proportional to the value of economic activity by actor within any 

given sector, which is almost the antithesis of the Ecodesign philosophy .  

The IO methodology can be used in combination with LCA in the so -called hybrid 

approach  as now described . In a hybrid LCA - IO methodology , IO data are used to fill 

data gaps which are present in LCA databases. When emphasis is placed on services 

and less on actual production, it can be worth while  to include Input Output databases 

in the analyses.  This is illustrated with an example from Leijting et al. (2013), see 

Figure . This  shows a comparison of 1 m² of a domestic solar panel using data from a 

LCA database  (Ecoinvent v 2.2, left bar) and IO data (US IO database 2002, right 

bar). The dataset in the LCA database has 1 m² as its unit s, whereas the dataset in 

the IO database has 1 dollar as its unit. For the IO dataset, the market price of 1m² of 

solar panel wa s estimated in order to make the comparison. The chosen economic 

sector óSemiconductor and related device manufacturingô includes the manufacturing 
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of solar cells and devices next to that of other products such as manufacturing of 

diodes, fuel cells, LEDs etc.  

Figure  shows that a more generic IO approach can deliver similar results ( i.e. the 

results are of the same order  of magnitude) compared to a much more time 

cons uming and data intensive LCA approach.  

 

Figure 8: Comparison of 1 m² of solar panel using data from a LCA database (left bar) and an IO 
database (right bar), Impact Assessment method ReCiPe endpoint H(A). 

 

Structure of the points system  

The hybrid LCA - IO methodology of environmental impact assessment is not a points 

system but otherwise is constructed and behaves in a similar manner to a standard 

LCA assessment as might be used in accordance with ISO 14040 and ISO 14044. This 

means that i t could be incorporated within a multi - criteria environmental impact points 

system and used to more rapidly derive impact parameters when full LCA data is 

either missing or is too time consuming to assess.  

Method evaluation  

Generally the same remarks appl y here as were reported for the ISO 14040 and ISO 

14044 standard methodologies.  

4. 9 BREEAM  

Method description and reference  

The Building Research Establishment Environmental Assessment Method (BREEAM) 

was introduced by BRE in 1990 in the UK. The rationale  behind the introduction of the 

methodology was to allow a holistic building sustainability assessment of a broad 

variety of criteria related to the performance of the building.  

Detailed information about the m ethod can be found in the technical manual:  

http://www.breeam.com/BREEAMInt2016SchemeDocument/  
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Table 3 shows the environmental sections that are used to determine the 

sustainability assessment. For each environmental section, a weight ing factor for the 

different building types is given.  

The weighting and ranking exercise is done by an expert panel. The weightings may 

be ada pted to local conditions. This  adaptation has to be reviewed and approved by 

BREEAM. 

Table 3: Example of BREEAM section weightings for common project types (BREEAM Technical 
Manual 2016) 

 

 

Within those sections a range of criteria is defined for which the building in question 

may be awarded credits. For most criteria, one or two indicators can be achieved. 

Credits are always discrete numbers; fractions of credits do not exist. Therefore for 

most criteria, the compliance is a discrete (Yes/No) choice of compliance. This 

compliance is either the presence of a technology, concept or practice or the 

quantitative fulfilm ent of a threshold value.  

The e nergy performance of the building is the most influential single indicator, being 

awarded up to 15 credits and thus contributing to a maximum of ~5 % of the overall 

result. The evaluation  of the energy use is done by a  propri etary metric taking into 

account a variety of impact factors such as:  

a)  Building floor area (m 2)  

b)  Notional buildin g energy demand (MJ/m 2)  

c)  Actual building energy demand (MJ/m 2)  

d)  Notional building  primary energy consumption (kWh /m 2)  

e)  Actual building  Primary energy consumption  (kWh/m 2)  

f)  Notional building emission rate (kgCO 2/m 2)  

g)  Actual building emission rate (kgCO 2/m 2).  

http://www.breeam.com/BREEAMInt2013SchemeDocument/content/06_energy/ene_01_reduction_of_co2_emissions.htm#Notional_building
http://www.breeam.com/BREEAMInt2013SchemeDocument/content/06_energy/ene_01_reduction_of_co2_emissions.htm#Notional_building
http://www.breeam.com/BREEAMInt2013SchemeDocument/content/06_energy/ene_01_reduction_of_co2_emissions.htm#Primary_energy_consumption
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These impact factors have to be calculated with accredited building software. The 

resulting indicator, the ñEnergy Performance Ratio for International New Constructions 

(EPRINC)ò, is then calculated with a proprietary tool. The outcome of this tool is 

mapped to a discrete credit scale .  

Alternatively a checklist approach by which up to 10 credits can be awarded.  

Other criteria with a discrete scale are:  

¶ The accessibility index, which is evaluated with a proprietary tool.  

¶ The life cycle impacts  

Both criteria are also evaluated with a proprietary tool.  

Table 4 shows an example of a BREEAM rating for  a specific building. For each section, 

the credits achiev ed are related to the credits available resulting in a relative 

performance within this section. In combination with the weighting factor, the section 

score can be calculated. The sum of all section scores gives the relative performance 

of the building.  

Table 4: Example of the BREEAM rating overview (BREEAM Technical Manual 2016) 

 

 

The overall rating of a building is given on a 6 -level rating ranging from ñPassò to 

ñOutstandingò as pass grades and unclassified as fail-grade. This relative performance 

is m apped to this rating according to the values in T able  5. 



 
 

European Commission ï Points System Task 2 final report ï State -of - the -art methods  
 

53  
 

Table 5: The six BREEAM building environmental performance classes and associated scoring 
thresholds (BREEAM Technical Manual 2016) 

 

For each rating, minimum requirements for individual criteria can be defined. This 

ensures that a poor performance in crucial criteria cannot be compensated with an 

excellent performance in other criteria. Therefore it is ensured, that certain minimum 

crit eria are fulfilled, which are regarded as mandatory for a BREEAM certified 

buildings.  

A certain set of criteria is even mandatory for the pass grade, and is therefore 

mandatory to get certified at all. Those criteria are:  

¶ All national health and safety le gislation and regulations for construction sites 

are considered and implemented  

¶ All fluorescent and compact fluorescent lamps are fitted with high frequency 

ballasts.  

¶ Materials containing asbestos are prohibited from being specified and used 

within the bui lding  

¶ All water systems in the building are designed in compliance with the measures 

outlined in the relevant national health and safety best practice guides or 

regulations to minimise the risk of microbial c ontamination, e.g. legionella  

¶ All timber and tim ber -based products used on the project are legally harvested 

and traded timber.  

An outstanding rating requires at least 10 of the 15 credits available in the energy use 

criterion.  

For each indicator, evidence is required to demonstrate compliance. This ev idence 

may be presented in form of a report, filled checklists etc .  

In the example shown in Table 6 all minimum criteria for the ñvery goodò rating are 

achieved; therefore, this rating can be awarded.  
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Table 6: Example of check of minimum standards (BREEAM Technical Manual 2016) 

 

Structure of the points system  

The structure used in the BREEAM points system is to define impact categories, apply 

scoring up a maximum value within each of these and then to aggregate the points to 

give an overall total  via the application of weightings to the impact category scores . 

This structure can be said to be akin to a standard AHP model  using impact category 

weightings, although  the application of bounded maximum points per category is akin 

to a second layer to a  standard  AHP impact category weighting system. Like many 

AHP models it  combines qualitative (yes/no) and quantitative impact categories 

(where the score is derived on a linear scale and either calculation software based on 

quantified physical simulation is used or metered data is used and ranked via a 

normalisation process). The method applie d to derive the maximum scores and 

weightings per impact category is proprietary to the BRE and is not explained to the 

end users.  

Method evaluation  

The BREEAM method ology represents an effective and largely transparent 

methodology to assess the sustainability performance of a building. Through the 

inclusion of  a broad range of sustainability indicators covering the whole lifecycle of 

the building, a holistic assessmen t is enabled.  

Effectiveness 

The methodology uses a very straightforward approach to integrate the broad range of 

impact criteria into one overall rating. In principle the  setting of minimum 

requi rements for crucial indicators ensures a balanced assessment  is attained, 

although expert judgement is clearly been required to determine which indicators are 

deemed to be crucial and which are not .  

Accuracy 

For most criteria discrete choices are the basis for credit assignment. Discrete choices 

lack the ability to represent the potential range of criteria achievement.  

Nevertheless, when the broad number of criteria  is considered, this issue  is of lower 

impor tance for the overall result.  

Reproducibility 

The use of  a discrete choice approach for the credit assignment allows an easy 

reproduction for most of the criteria. Some of the criteria require the use of 

proprietary tools relying on rather detailed buildi ng information. In principle, the 

reproducibility for those criteria should be high; although the use of detailed input 

data could  lea d to differing assumptions for the calculation.  
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Enforceability 

BREEAM ratings are required by some local authorities as we ll as private sector 

companies in the UK. In the public sector a variety of institutions require a minimum 

BREEAM rating for all new buildings.  In practice the energy performance rating 

process used in BREEAM is aligned with that used in mandatory building  energy 

performance requirements such as building codes and energy performance 

certificates, and thus takes advantage of the same compliance infrastructure and 

market surveillance mechanism as have been developed for these. From a technical 

level the enfor ceability of BREEAM specifications are roughly the same as for building 

code requirements.  

No formal legal requirements f or BREEAM ratings appear to be  in place  although BRE 

reserves the right to remove licences to BREEAM users that breach their usage 

guid elines.  

Transparency 

The method to be applied is very transparent as the guide is publicly  available and the 

assessment can be followed step by step.  

Nevertheless for some criteria, the use of proprietary tools is inevitable. Especially for 

the energy us e, a proprietary indicator is used, which is incompatible to common 

metrics.  

The assessment of a broad range of indicators can make an interpretation of t he 

results more difficult than for  single indicator based assessment s. 

The rationale behind the sectio n weightings and the selection of those criteria where it 

is mandatory to pass are not in the public domain and hence are not transparent.   

Ease and readiness 

The methodology has been used for more than 20 years, and is commonly used on the 

market.  The wid e acceptance and international adoption of the scheme suggests that 

it is sufficiently straightforward to implement.  

Capacity to be implemented 

A priori the impact assessment methods used within BREEAM are not inconsistent with 

the legally enshrined method ological aspects of the Ecodesign regulations and could 

be adapted to fit within the Ecodesign and Energy Labelling procedural and decision 

making process. It could be applied in a way that is broadly compatible with the MEErP 

and Ecoreport tool approaches , which constitute slightly simplified implementations of 

a full LCA approach. The BREEAM approach entails the application of implicit 

environmental impact criteria aggregator functions based on panel weightings of which 

criteria should be assessed and the  scoring that they can attain. This approach is not 

precluded within the Ecodesign Directive and were such a system to be developed and 

agreed upon could facilitate a standardised and unambiguous approach to the 

establishment of priorities and thresholds w ithin Ecodesign; however, this would 

require agreement at the EU level on the weightings to be applied and without the use 

of a less subjective approach than the panel method agreement on weightings may be 

very difficult to attain.  

4. 10 LEED  

Method descri ption and reference  

The rating system Leadership in Energy and Environmental Design (LEED) has been 

developed by the US non -profit U.S. Green Building Council in 1994.  



 
 

European Commission ï Points System Task 2 final report ï State -of - the -art methods  
 

56  
 

 

The general principles of the system are comparable to the BREEAM system, 

nevertheless  some methodological differences exist.  

 

Whereas the BREEAM system uses points to calculate a relative target achievement, 

LEED is a ñpureò points system. Therefore no weighting factors between the different 

categories exist, but the weighting is made impl icitly  by the allocation of points to the 

different criteria.  

 

The LEED system has evolved over time, the most recent update LEED v4 was 

introduced in 2013. From November 2016, the use of LEED v4 is mandatory.  

 

Within LEED, buildings can qualify for four l evels of certification :   

¶ Certified: 40ς49 points 

¶ Silver: 50ς59 points 

¶ Gold: 60ς79 points 

¶ Platinum: 80 points and above. 
 

As is the case for the BREEAM system, LEED has mandatory prerequisites to ensure a 

balanced fulfilment of the criteria. Those prerequisites are mandatory for all 

certification levels.  

 

The overlap of the criteria used in both systems is rather large. Differences exist in the 

concrete implementation of the indicators.  

Structure of the points system  

The structure used in the LEED points system is to define impact categories, apply 

scoring up a maximum value within each of these and then to aggregate the points to 

give an overall total. In general this structure can be said to be akin to a standard AHP 

model; except the application of bounded maximum points per category is akin to an 

AHP impact category weighting system. The method used to derive weightings per 

impact category appears to be proprietary and is not explained to the end users.  

Method evaluation  

In general t he evaluatio n comments that apply to the BREEAM method also apply to 

LEED because its features are so similar. Differences arise because to some extent, 

the methodology is more complex due to its broader scope and the need for a full LCA 

of the materials used. Also it  doesnôt use weighting between impact categories and 

hence might be deemed to be slightly less accurate as a result.  

On the other hand, the holistic approach goes beyond the BREEAM and LEED 

approaches and hence could be considered to be more thorough and accurate.  

The flip side of this is that it will be more demanding to implement as more factors are 

accounted for and require calculation. In consequence the reproducibility and capacity 

to implement scores given by the team are one point lower than for BR EEAM.  

Again the system used to derive the weighting factors is not explained and is 

proprietary.  
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4. 11 DGNB System  

Method description and reference  

The rating system of the German Society for Sustainable Building (Deutsche 

Gesellschaft für nachhaltiges Bauen DGN B) is the youngest of the building rating 

systems  described in this report .  

The current version of the system  is the result of a revision in 2015. The general 

principle of the methodology is comparable to the BREEAM and LEED approach. 

Nevertheless , some differences exist.  

The DGNB system has been designed as a sustainability assessment system. This is 

clearly reflected in the indicators and their weighting as shown in the table below.  

Compared to the other schemes, energy issues play a minor role i n the assessment. 

Their major impact is on criterion ENV1.1, which considers life cycle impacts of the 

building with a relative relevance of ~8% and ENV2.1, which considers primary energy 

use  with a relative relevance of 5. 6%.  

Economic criteria, which are  not relevant in BREEAM and LEED, contribute with more 

that 20% to the overall result. As life cycle costs are considered, energy costs are also 

relevant in this category.  

The system is a point system, where credits are assigned for the individual criteri a. 

The credits are weighted and aggregated to achieve a final score.  

Structure of the points system  

The structure applied in the DGNB points system (Table 7) is to define impact 

categories, apply scoring up a maximum value within each of these and then to  

aggregate the points to give an overall total via the application of weightings to the 

impact category scores. This structure can be said to be akin to a standard AHP model 

using impact category weightings, although the application of bounded maximum 

poin ts per category is akin to a second layer to a standard AHP impact category 

weighting system. The method applied to derive the maximum scores and weightings 

per impact category is proprietary to the scheme developers and is not explained to 

the end users.  
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Table 7: The impact criteria and weightings applied in the DGNB building environmental rating 
system 

 




































































