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PREFACE 
 
The fo l lowing repor t  presents  the main f ind ings of  the research pro ject :  How the PEF method 
can be integrated into the Ecodesign Di rect ive .  The pro ject  was conducted f rom October  2020 
unt i l  December  2021 and was f inanced by the Danish Env ironmenta l  Protect ion Agency.  The 
content  of  th is  publ icat ion re f lec ts  the pos i t ion of  the authors  and does not  necessar i ly  
represent  the of f ic ia l  v iews of  the Danish Env ironmenta l  Protect ion Agency.   
 
The authors  would l ike to  thank a l l  in terv iewees for  the i r  va luable ins ights .  P lease note that  
the conc lus ions ref lec t  the pos i t ion of  the authors  and not  necessar i ly  the v iews of  the 
in terv iewees.  
 
Anja  Mar ie Bundgaard,  Rikke Dorothea Huulgaard and Arne Remmen,  Depar tment  o f  P lanning,  
Aalborg Univers i ty .  
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ABSTRACT 
 
The Ecodesign Di rect ive is  ass igned a prominent  ro le  in the susta inable product  po l icy  
f ramework as a po l icy  ins t rument  prompt ing susta inable product  des ign.  Consequent ly ,  the 
Ecodes ign Di rect ive is  under  rev is ion as wi th in the upcoming Susta inable Products  In i t ia t ive 
(SPI) ,  to expand i ts  scope and ensure that  is  del ivers  on c i rcu lar  des ign.   
 
Concurrent ly ,  the Product  Env ironmenta l  Footpr in t  (PEF) method f ina l ised i ts  p i lot  phase and 
entered the t rans i t ion phase.  In the t rans i t ion phase i ts  po l icy  appl icat ion is  to be spec i f ied.  
The PEF method is  a s tandard ised l i fecyc le  assessment  (LCA) method,  which should improve 
the comparabi l i ty  o f  LCAs by decreas ing the f lex ib i l i ty  in  the methodolog ica l  cho ices.  Bes ide 
the PEF method,  product  spec i f ic  category ru les ca l led (PEFCR) are developed for  severa l  
product  groups.  The Ecodesign Di rect ive a lso takes a l i fecyc le  perspect ive and uses a 
s impl i f ied LCA method.  Consequent ly ,  the PEF method could potent ia l ly  p lay a ro le in  the 
Ecodesign Di rect ive.  Therefore,  the purpose of  th is  s tudy is  to  examine:    
 

  Which aspects  of  the Product  Env i ronmenta l  Footpr in t  (PEF)  can be expected to be 
implemented in to the MEErP methodology in  the future e .g. ,  shor t ,  medium,  and long 
term and how can th is  suppor t  mater ia l  ef f ic iency aspects? 

 
The s tudy is  conducted based on a l i terature rev iew and exper t  in terv iews.  Fur thermore,  two 
case s tud ies were conducted of  the PEFCRs and preparatory  s tud ies for  bat ter ies  and 
photovol ta ic  modules,  inver ters ,  and systems a long wi th the Regulat ion concern ing Bat ter ies 
and Waste Bat ter ies.  
 
The s tudy showed that  on the shor t - term,  e lements f rom the PEF method wi l l  be implemented 
in to  MEErP,  spec i f ica l ly  in  the EcoRepor t  Tool ,  as  par t  of  the ongoing MEErP rev is ion.  The 
e lements are the impact  categor ies,  a  s impl i f ied vers ion of  the Ci rcu lar  Footpr in t  Formular  
(CFF) and the Envi ronmenta l  Footpr in t  (EF) datasets .  However ,  the current  MEErP rev is ion 
wi l l  in  pr inc ip le  not  fur ther  a l ign the ecodesign preparatory  s tud ies and the PEFCR. 
 
In  the medium term,  the PEF method and PEFCRs can be used as the methodolog ica l  bas is  for  
the informat ion requi rements  on the GER and GWP product  dec larat ion for  PV modules,  
inver ters ,  and systems and carbon footpr int  in  the Bat tery  Regulat ion.  On the longer  term,  
these informat ion requi rements  could  extend to  per formances c lasses and threshold 
requi rements .  Fur thermore,  the impact  categor ies may be expanded f rom energy and CO2 
emiss ions to  a lso cover  resources and water  consumpt ion.  F ina l ly ,  o ther  product  groups may 
a lso be coved by informat ion,  threshold and per formance c lass requi rements to the 
env i ronmenta l  footpr int  or  eco log ical  prof i le  of  the product .  Thus,  i t  w i l l  be based on a spec i f ic  
eva luat ion of  the product  or  product  group in  quest ion.   
 
There are some l imi tat ions to the use of  the PEF method in MEErP and i ts  use as a 
methodolog ica l  bas is  for  a  more systemat ic  inc lus ion of  env i ronmenta l  footpr in t  or  eco log ica l  
prof i le  in the des ign opt ion.  These are:  
 

  L imi ted over lap between the product  groups covered by PEFCRs and the Ecodesign 
Di rect ive  

  No gu ide l ine on how to use the impact  categor ies f rom the PEF method in  the 
ecodesign process  
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  Potent ia l ly  h igh cost  assoc ia ted wi th  conduct ing LCA stud ies  

  In te l lec tua l  proper ty  r ights  o f  the EF datasets  

  The PEF method and PEFCRs are not  developed for  th is  spec i f ic  po l icy  appl icat ion.   
 
The int roduct ion of  the s impl i f ied CFF and the recyc l ing data in to the EcoRepor t  Tool  wi l l  
improve i ts  ab i l i ty  to model  recyc l ing and the potent ia l  o f fset t ing for  recyc l ing.  Fur thermore,  
the int roduct ion of  the PEF impact  categor ies on “ resource use”  could  a lso s t rengthen the 
focus on mater ia l  e f f ic iency aspects  in  the EcoRepor t  Tool  and MEErP.  However ,  the 
in t roduct ion of  e lements  f rom the PEF methods wi l l  not  d i rect ly  suppor t  other  c i rcular  economy 
aspects ,  such as repai rab i l i ty ,  durabi l i ty  and upgradabi l i ty .  The current  MEErP rev is ion wi l l  
in t roduce a new method to ca lcu late and model  durabi l i ty  inc lud ing a lso upgrade and repai r  
opt ions.  However ,  th is  method s tems f rom the 4555x ser ies  of  s tandards,  and the repai r  index 
repor t  developed by Jo in t  Research Centre.  
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DANSK RESUME 
 
Ecodesign Di rekt ivet  er  bet roet  en prominent  ro l le i  EU's  bæredygt ige produktpo l i t ik  som et  
redskab der  kan f remme bæredygt igt  produktdes ign.  Der for  er  d i rekt ivet  p. t .  under  rev is ion,  for  
a t  udv ide anvendelsesområdet  og s ikre at  det  kan levere på c i rku lært  des ign.  Direkt ivet  v i l  
b l ive rev ideret  som en de l  a f  in i t ia t ivet  vedrørende bæredygt ige produkter  (Susta inable 
Products  In i t ia t ive (SPI) ) .  
 
S ide løbende med rev is ionen af  Ecodesign Di rekt ivet  er  p i lo t fasen for  metodeudvik l ingen for  
produkters  mi l jømæssige fodaf t ryk  (PEF) afs lut tet  og nu undersøges anvendelsesmul ighederne 
for  PEF i  en reguler ingsmæssig kontekst .   PEF-metoden er  en s tandard iseret  
l ivscyk lusvurder ingsmetode (LCA),  som har  t i l  hens ig t  at  forbedre sammenl ign ingsgrundlaget  
for  LCA’er  ved at  reducere f leks ib i l i te ten i  de metod iske va lg i  udføre lsen af  LCA’en.  Foruden 
PEF-metoden,  er  der  udv ik le t  produktspec i f ikke kategor i regler  for  forske l l ige produktgrupper ,  
de såkaldte  PEFCR. Ecodesign Di rekt ivet  tager  også et  l ivscyk lusor ienteret  perspekt iv  og 
anvender  en s impl i f iceret  LCA-metode.  Det  er  så ledes mul ig t  at  PEF også kan sp i l le  en ro l le i  
Ecodesign Di rekt ivet .  Formålet  med det te  pro jek t  er  der for  a t  undersøge:  
 

  Hv i lke aspekter  af  produkters  mi l jømæssige fodaf t ryk  (PEF)  kan forventes at  b l ive 
implementeret  i  MEErP metoden i  f remt iden,  f .eks.  på kor t ,  mel lem og lang s ig t ,  og 
hvordan kan det te  understø t te mater ia le  e f fekt iv i te tsaspekter? 

 
Det te undersøges gennem l i t tera turs tud ier  og eksper t in terv iews.  Derudover  gennemføres 
casestud ier  a f  PEFCR og de forberedende s tud ier  for  bat ter ier  og so lce l lemoduler ,  inver tere 
og systemer,  samt af  Forordn ingen om bat ter ier  og udt jente bat ter ier .  
 
Undersøgelserne v is te a t  på kor t  s ig t ,  og som en de l  af  den igangværende rev is ion af  MEErP,  
v i l  e lementer  f ra PEF-metoden b l ive implementeret  i  MEErP,  he l t  konkret  i  EcoRepor t  Tool .  
D isse e lementer  er  be lastn ingskategor ierne,  en s impl i f iceret  udgave af  Ci rcu lar  Footpr int  
Formular  (CFF) ,  og PEF datasættene.  Dog v i l  den igangværende MEErP rev is ion ikke 
yder l igere samstemme de forberedende s tud ier  t i l  Ecodesign Di rekt ivet  og PEFCR’erne.   
 
På mel lemlang s ig t  kan PEF-metoden og PEFCR’erne bruges som det  metod iske grundlag t i l  a t  
sæt te  informat ionskrav t i l  GER og GWP i  mi l jøvaredek larat ioner  for  solce l lemoduler ,  inver tere 
og systemer,  samt  t i l  k l imaaf t rykket  (carbon footpr in t )  i  Bat ter i forordn ingen.  På længere s igt  
kan d isse informat ionskrav udv ides t i l  v i rkn ingsgrad-k lass i f icer ing og grænseværdikrav.  
Derudover  kan be lastn ingskategor ierne b l ive udv idet  f ra  energ i  og CO2 emiss ioner  t i l  også at  
ink ludere ressourcer  og vandforbrug.  S lu t te l ig t  kan yder l igere produktgrupper  også b l ive 
omfat tet  af  in format ionskrav,  grænseværdikrav og v i rkn ingsgrad-k lass i f icer ing i  forho ld  t i l  det  
mi l jømæssige fodaf t ryk  e l ler  produktets  mi l jømæssige prof i l .  Det  v i l  der for  være baseret  på en 
spec i f ik  evaluer ing af  det  pågældende produkt  e l ler  produktgruppe.  
 
Der  er  dog begrænsninger  i  brugen af  PEF-metoden i  MEErP i  brugen af  PEF-metoden som 
metodisk grundlag for  en mere systemat isk  ink lus ion af  det  mi l jømæssige fodaf t ryk  e l ler  
produktets  mi l jømæssige prof i l  i  des ign løsningerne.  Disse er :  
 

  Begrænset  over lap mel lem produktgrupper  omfat tet  a f  PEFCR og Ecodesign Di rekt ivet  

  Ingen ve j ledning t i l  hvordan be lastn ingskategor ierne f ra  PEF-metoden bør  benyt tes  i  
ecodesignprocessen 
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  Potent ie l t  hø je  omkostninger  t i lknyt te t  udarbejde lsen af  LCA-stud ier  

  Immater ie l le ret t igheder  knyt te t  t i l  EF datasættene 

  PEF-metoden og PEFCR er  ikke udv ik le t  med henbl ik  på denne spec i f ikke anvendelse 
 
Lancer ingen af  det  s impl i f icerede CFF og genanvendelsesdata i  EcoRepor t  Tool  v i l  forbedre 
værktø jets  mul igheder  for  a t  model lere genanvendelse og den potent ie l le  o f fset t ing i  forho ld t i l  
genanvendelse.  Derudover  kunne int rodukt ionen af  PEF belastn ingskategor ierne vedrørende 
ressourceforbrug s tyrke fokusset  på mater ia leef fekt iv i te tsaspekter  i  EcoRepor t  Tool  og 
MEErP.  Dog v i l  in t rodukt ionen af  e lementer  f ra  PEF-metoden ikke understø t te andre 
c i rku lærøkonomiske aspekter  som reparat ionsevne,  ho ldbarhed og opgraderbarhed d i rekte.  
Den igangværende MEErP rev is ion lancerer  en ny metode t i l  a t  beregne og model lere 
ho ldbarhed,  herunder  også opgrader ings-  og reparat ionsmul igheder .  Denne metode s tammer 
dog f ra 4555x-s tandardser ien og reparat ions indeksrappor ten f ra  Jo in t  Research Centre.  
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ABBREVIATIONS 
 
BAT:  Best  Avai lab le  Technology 
 
BoM: Bi l l  o f  Mater ia l  
 
CFF:   C i rcu lar  Footpr int  Formular  
 
EF:  Env i ronmenta l  Footpr in t  
 
EV:  E lect r ica l  Vehic le  
 
GER:   Gross Energy Requi rements  
 
GPP:  Green Publ ic  Procurement  
 
GWP:  Global  Warming Potent ia l   
 
LCA:   L i fe  Cyc le  Assessment  
 
LCI :  L i fe  Cyc le  Inventory  
 
LLCC: Least  L i fe Cyc le  Costs  
 
MEErP:   Methodology for  ecodes ign of  energy-re lated Products  
 
OEF:   Organisat ional  Env i ronmenta l  Footpr in t  
 
SPI :   Susta inable Products  In i t ia t ive 
 
PEF:   Product  Env i ronmenta l  Footpr in t  
 
PEFCR:  Product  Env i ronmenta l  Footpr in t  Category Rules 
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1 INTRODUCTION AND OBJECTIVES 
 
In  the sustainable product  po l icy  f ramework,  descr ibed in the European Ci rcu lar  Economy 
Act ion Plan f rom 2020,  the Ecodesign Di rect ive is  ass igned an impor tant  ro le  in des ign ing 
more susta inable products  and de l iver ing on susta inabi l i ty  (European Commiss ion 2020b) .  By 
end of  March 2022,  the new the Susta inable Products  In i t ia t ive wi l l  be publ ished,  a lso 
af fect ing the Ecodesign Di rect ive.  Fur thermore,  i t  is  the in tent ion that  the Ecodesign Di rect ive 
in  the future should  cover  the broadest  poss ib le range of  products  (European Commiss ion 
2020b) .  As a s tar t ing po in t ,  pr ior i ty  has been g iven to product  groups such as e lect ron ics ,  ICT,  
text i les ,  furn i ture,  and h igh impact  in termediary  products  (European Commiss ion 2020b) .  Unt i l  
the rev ised Ecodesign Di rect ive s teps in to force,  there wi l l  be a t rans i t iona l  per iod covered by 
the Ecodesign work ing p lan 2020-2024.  This  research pro ject  pr imar i ly  takes outset  in the 
Ecodesign Di rect ive and the t rans i t iona l  per iod.   
 
PEF was in i t ia ted in  2008 and up unt i l  now focus has been to develop and test  the methods.  
However ,  w i th  the f ina l isat ion of  the p i lo t  phase in  2018 and t rans i t ion phase in 2021,  the tool  
has entered a new phase,  where i ts  po l icy  ro le is  to  be def ined.  One of  the ideas for  the PEFs 
ro le  in  the product  po l icy  mix  is  descr ibed in F igure 1.  Where,  PEF can work as a too l  to 
ident i fy  benchmarks or  average per formance on the market .  As par t  of  the susta inable product  
po l icy  f ramework,  the Commiss ion a lso wants  to  empower consumers an¬¬¬¬d publ ic  buyers 
by ensur ing that  they have t rustwor thy and re levant  informat ion on products  a t  the po in t  of  
sa le  (European Commiss ion 2020b) .  Here,  the Commiss ion wants  the Product  and 
Organisat ion Env ironmenta l  Footpr in t  methods to  p lay a ro le  in  ensur ing t rustwor thy and 
re levant  in format ion (European Commiss ion 2020b) .  More spec i f ica l ly ,  the integrat ion of  the 
PEF wi l l  be tested in re la t ion to  the EU Ecolabel  and to  substant iate  env i ronmenta l  c la ims 
(European Commiss ion 2020b) .  
 

 
Figure 1: Illustration of the envisioned synergies between in the Sustainable Product Initiatives (EEB 2020: 6) 

 
L ike PEF,  the Ecodesign Di rect ive takes a l i fe  cyc le  approach and inc ludes l i fe  cyc le 
assessment  methods in i ts  preparatory  s tudy.  Therefore,  there is  a  spec i f ic  potent ia l  to fur ther  



THE INTEGRATION OF THE PEF METHOD IN THE ECODESIGN DIRECTIVE 
 

 
 

11

in tegrate the PEF methodology in  the Ecodesign Di rect ive espec ia l ly  in  re la t ion the 
Methodology for  ecodesign of  energy-re lated products  (MEErP)  and the EcoRepor t  Tool .  The 
MEErP methodology is  a lso cur rent ly  under  rev is ion and one of  the aspects  examined is  how 
PEF can be in tegrated in to  MEErP and more speci f ica l ly  the EcoRepor t  Tool .  Th is  research 
pro ject  therefore examines:  
 

  Which aspects  of  the Product  Env i ronmenta l  Footpr in t  (PEF)  can be expected to be 
implemented in to the MEErP methodology in  the future e .g. ,  shor t ,  medium,  and long 
term and how can th is  suppor t  mater ia l  ef f ic iency aspects?  

 
Sub-quest ions:   
 

  Cons iderat ions regard ing def in i t ion of  the base case – is  there in format ion in the PEF 
which can be used d i rect ly  to def ine the base case?  

  Which a l terat ion to  the EcoRepor t  Tool  can be expected? 
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2 METHODOLOGY 
 
Th is  research pro ject  was conducted as a desktop s tudy inc lud ing l i terature rev iews and 
severa l  exper t  in terv iews.  The deta i ls  of  the appl ied methods are e laborated in the fo l lowing.   

2.1 LITERATURE REVIEW  

To int roduce the PEF methodology (Chapter  3) ,  an overa l l  rev iew of  the process of  develop ing 
the PEF method and the apper ta in ing documents was carr ied out .  Th is  rev iew pr imar i ly  
inc luded of f ic ia l  documents and webpages f rom the European Commiss ion as wel l  as  peer  
rev iewed ar t ic les  on the chal lenges re la ted to  PEF method.   
 
In  Chapter  4 ,  we in t roduce the Ecodesign Di rect ive,  the MEErP and the EcoRepor t  Tool .  The 
pr imary l i tera ture rev iewed are of f ic ia l  European Commiss ion documents,  the repor ts  on the 
update of  the MEErP and the EcoRepor t  Tool ,  and an in-depth rev iew is  conducted on two 
repor ts  analys ing improvement  potent ia ls  o f  the EcoRepor t  Tool  concern ing inc lud ing aspects  
o f  c i rcu lar  economy and Implement ing e lements f rom the PEF Method.  
 
To analyse the over lap between the product  scope in  the ecodesign regulat ions and the 
Product  Env i ronmenta l  Footpr in t  Category Rules (PEFCRs) in Chapter  5 ,  a  deta i led l i tera ture 
rev iew is  conducted on the PEFCRs developed in  the p i lo t  and t rans i t ion phase,  the Ecodesign 
Di rect ive,  work ing p lans and preparatory  s tud ies of  the Ecodes ign Di rect ive,  and f ina l ly  the 
Susta inable Products  In i t ia t ive concern ing the poss ib le  expansion of  the scope of  the 
Ecodesign Di rect ive.  Based on th is  analys is ,  two product  groups were ident i f ied as 
over lapping in  scope.  Hence,  a case s tudy of  the bat ter ies and photovol ta ic  panels  was 
conducted (Chapter  6) .  Fur thermore,  two prev ious Danish s tud ies were rev iewed look ing in to 
the ro le  of  PEF in MEErP and the EcoRepor t  Tool  (Wesnæs and Hansen 2021;  Wesnæs,  
Hansen,  and Gydesen 2019) .   

2.2 INTERVIEWS  

To qual i fy  the l i terature rev iews and espec ia l ly  for  the analys is  o f  the oppor tun i t ies and 
barr iers  o f  apply ing the PEF method in  the Ecodesign Di rect ive and MEErP and the analys is  of  
whether  the implementat ion of  PEF e lements  in to  MEErP can suppor t  mater ia l  ef f ic iency 
aspects ,  in terv iews wi th f ive key exper ts  invo lved in  the current  rev is ion o f  the MEErP was 
conducted.  The deta i ls  concern ing the in terv iews are l is ted in  Table 1.   
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Table 1: Overview of interviews conducted for this research project.  

Interv iewee Organisat ion Date Durat ion Themes 

Ecodesign 
representat ive 

DG GROW, 
c i rcu lar  
Economy Team 

28 May 
2021 

60 
minutes 

In t roductory  in terv iew 
d iscuss ing the MEErP rev is ion 
and the potent ia l  ro le of  PEF 

Three 
representat ives 
f rom the 
MEErP rev is ion 
team 

Jo in t  Research 
Centre 

30 
November  
2021 

60 
minutes 

Revis ion of  the MEErP 
Revis ion of  the EcoRepor t  
Tool  
The Role o f  PEF in the 
Ecodesign Di rect ive,  MEErP 
and the EcoRepor t  Tool  
Barr iers  and oppor tun i t ies  o f  
us ing PEF as par t  o f  MEErP 
Poss ib le  interact ions of  the 
MEErP and PEF wi th  other  
product  po l ic ies 

PEF 
Representat ive 

DG GROW, 
po l icy  of f icer  

16 
December  
2021 

60 
minutes 

Same as above p lus:  
The ro le  of  PEF in SPI  
Ci rcu lar  economy and mater ia l  
e f f ic iency aspects  in the PEF 
method 
Envi ronmenta l  Footpr in t  (EF) 
datasets  
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3 INTRODUCTION TO THE PRODUCT 
ENVIRONMENTAL FOOTPRINT METHODOLOGY 

3.1 THE DEVELOPMENT OF THE ENVIRONMENTAL FOOTPRINT INITIATIVE 

The tentat ive beginn ing of  PEF was in  2008,  when the Counci l  inv i ted the European 
Commiss ion to examine how to in t roduce carbon footpr int ing of  products  in  ex is t ing leg is la t ion 
such as the Ecolabel  and Energy Label  (Counci l  o f  the European Union 2008) .  S ince,  the 
ob ject ive of  the env ironmenta l  footpr in t  was spec i f ied in the Sing le  Market  act  as be ing 
(European Commiss ion 2010,  16) :  
 

Proposal  No 10:  Before 2012,  the Commiss ion wi l l  look in to  the feas ib i l i ty  o f  an in i t ia t ive on 

the Ecolog ica l  Footpr int  o f  Products  to  address the issue of  the env ironmenta l  impact  o f  

products ,  inc lud ing carbon emiss ions.  The in i t ia t ive wi l l  exp lore poss ib i l i t ies  for  estab l ish ing a 

common European methodology to assess and label  them.  

In  the Counci l ’s  conc lus ions on susta inable mater ia ls  management  and susta inable product ion 
and consumpt ion,  the European Counci l  inv i ted the Commiss ion to  (Union 2010,  4) :  
 

"develop a common methodology on the quant i ta t ive assessment  o f  env i ronmenta l  impacts  of  

products ,  throughout  the i r  l i fe -cyc le ,  in order  to  suppor t  the assessment  and label l ing of  

products"   

In  the Resource Ef f ic iency Roadmap f rom 2011,  the future ro le  o f  the env i ronmental  footpr int  
is  fur ther  s t rengthened and expla ined (European Commiss ion 2011) .  The roadmap spec i f ies  
that  a  common methodolog ica l  approach should be estab l ished enabl ing the pr ivate sector  and 
Member  States to assess,  d isp lay,  and benchmark a product ,  serv ice,  or  company’s  
env i ronmenta l  per formance (European Commission 2011) .  The methodology should be based 
on a comprehensive assessment  of  the env i ronmenta l  impacts  cover ing the ent i re l i fe  cyc le  of  
the product  (European Commiss ion 2011) .  The methodology should ensure a bet ter  
understanding of  consumer behav iour  and bet ter  informat ion on the env i ronmenta l  footpr int  o f  
products .  Thereby,  prevent ing mis leading c la ims and ref in ing the ecolabel l ing schemes 
(European Commiss ion 2011) .  

3.1.1  THE FIRST PEF RECOMMENDATION AND GUIDELINES 

From 2011 to  2013,  the PEF method was developed in  para l le l  w i th the Organisat ion 
Env i ronmenta l  Footpr in t  (OEF).  In 2013,  The European Commiss ion publ ished the 
communicat ion Bui ld ing the Sing le Market  for  Green Products  (European Commiss ion 2013b)  
a long wi th the recommendat ion on the use of  common methods to measure and communicate 
the l i fe  cyc le  env i ronmenta l  per formances of  products and organisat ions  (European 
Commiss ion 2013a) .  These two documents fur ther  spec i f ied the PEF and OEF method.  One of  
the main goals  o f  PEF was to  increase the comparabi l i ty  o f  the PEF resu l t  between products  
wi th in  the same product  groups (Bach et  a l .  2018a) .  Th is  increased comparabi l i ty  would be 
achieved by reduc ing the f lex ib i l i ty  o f  the methodolog ica l  cho ices taken when conduct ing the 
PEF (Bach et  a l .  2018a) .  Th is  is  a lso d i f ferent  f rom the approach in the ISO14040/44 
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standard,  which of fers  a  h igher  degree of  f lex ib i l i ty  (Bach et  a l .  2018a) .  Bes ides prov id ing a 
less f lex ib le LCA approach in  the PEF guide,  the PEF method prov ides addi t ional  spec i f icat ion 
in  the Product  Env ironmenta l  Footpr in t  Category Rules (PEFCRs) increas ing comparabi l i ty  by 
decreas ing f lex ib i l i ty  (Bach et  a l .  2018a) .  
 
The recommendat ions a lso spec i f ied potent ia l  f ie lds o f  appl icat ion of  the PEF and OEF in 
Annex 1 (Table 2)  (European Commiss ion 2013a) .  As documented in Table 2 ,  the use of  the 
PEF method in  connect ion wi th the Ecodesign Di rect ive was not  inc luded in  the f i rs t  ideas for  
the potent ia l  appl icat ion of  the PEF methods or  resu l ts  (European Commiss ion 2013a) .  
Instead,  focus was on vo luntary  schemes such as eco labels  and env i ronmenta l  c la ims 
(European Commiss ion 2013a) .  Annex 2 of  the recommendat ion conta ins the PEF guide.  The 
PEF guide prov ides the technica l  guidance on how to conduct  a  PEF s tudy,  cover ing aspects  
such as the ro le  o f  the PEFCRs,  the goal  and scope of  the PEF study,  resource use and 
emiss ions prof i les ,  the impact  assessment ,  in terpretat ion of  the resu l ts  and the repor t ing of  
the resu l ts  (European Commiss ion 2013a) .   
 
Table 2: Overview of the potential application of the PEF method and its result (European Commission 2013a: Annex 
1) 

Potential  appl icat ion of  PEF and i ts resul ts 

Opt imisat ion o f  the processes in  the product  l i fe  cyc le 

Suppor t ing a des ign that  can min imise the env ironmenta l  impact  of  
a  product  in a  l i fe  cyc le  perspect ive 

Communicat ion of  the env i ronmental  per formance of  the products  in  
a  l i fe  cyc le  perspect ive through vo luntary  schemes or  ind iv idual  
companies 

Ensure robustness and completeness of  env i ronmenta l  c la ims 

Ident i f icat ion of  the s ign i f icant  env i ronmenta l  impact  when set t ing 
eco label  cr i ter ia  

Prov id ing incent ive based on l i fe  cyc le  per formance 

3.1.2  THE PEF PILOT PHASE 

In  the per iod f rom 2013 to 2018,  the PEF p i lo t  phase was conducted.  The purpose of  the p i lot  
phase was to  test  the PEF method and develop PEFCRs for  a se lect ion of  product  (European 
Commiss ion 2021b) .  Fur thermore,  d i f ferent  ver i f icat ion approaches and communicat ion 
vehic les should be tested (European Commiss ion 2021b) .  Dur ing th is  per iod,  24 product  
categor ies were se lected for  the development  o f  PEFCRs.  They were se lected based on 
d ivers i ty  o f  the product  categor ies and the avai lab i l i ty  o f  secondary l i fe  cyc le  data o f  a good 
qual i ty  (Bach et  a l .  2018a) .  By the end of  2021,  19 of  the se lected product  categor ies had 
f ina l ised PEFCRs.  The PEFCRs are developed based on the PEFCR guide,  which has a lso 
been updated severa l  t imes.   
 
Dur ing the pi lo t  phase,  severa l  technica l  aspects  concern ing the env ironmenta l  footpr in t  
method were updated,  such as:  
 

  The appl icat ion of  the mater ia l i ty  pr inc ip le  ( to  act  where i t  mat ters)  was implemented 
(European Commiss ion 2021a) .  

  The representat ive product  was def ined corresponding to  the env i ronmenta l  footpr int  
prof i le  of  the average product  on the market  (European Commiss ion 2021a) .  
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  Agreement  on how to  model  c l imate change,  e lec t r ic i ty ,  t ranspor t ,  in f rast ructure and 
equipment ,  packaging,  end-of - l i fe ,  and agr icu l ture (European Commiss ion 2021a) .  

  The int roduct ion of  normal isat ion and weight ing (European Commiss ion 2021a) .  

  A gu ide l ine on how b iodivers i ty  should be inc luded as addi t ional  in format ion (European 
Commiss ion 2021a) .  

  Improvement  of  cer ta in  impact  assessment  methods (European Commiss ion 2021a) .  

  Character isat ion factors  based on REACH (European Commiss ion 2021a) .  

  Development  of  a  gu ide on Envi ronmenta l  compl iant  datasets  (European Commiss ion 
2021a) .  

3.1.3 THE TRANSITIONAL PHASE 

From the complet ion of  the p i lot  phase and unt i l  the poss ib le  adopt ion of  po l ic ies 
implement ing the PEF method,  a  t rans i t ion phase was p lanned (European Commiss ion 2021c) .  
Th is  phase ran f rom 2018 unt i l  2021 (European Commiss ion 2021c) .  The purpose of  the 
t rans i t iona l  phase was to  moni tor  the implementat ion of  the f ina l ised PEFCRs f rom the p i lo t  
phase and to  develop new PEFCRs (European Commiss ion 2021c) .  The new product  
categor ies covered are appare l ,  cut  f lowers and pot ted p lants ,  f lex ib le packaging,  synthet ic  
tur f  and mar ine f ish (European Commiss ion 2021c) .  Fur thermore,  se lected methodolog ica l  
aspects  re lated to  the PEF method and the PEFCR guide should be updated dur ing th is  per iod 
(European Commiss ion 2021c) .  Dur ing the t rans i t iona l  phase,  the European Commiss ion are of  
course a lso explor ing how the potent ia l  po l icy  implementat ion of  the PEF method could look.   

3.1.4 THE SECOND ENVIRONMENTAL FOOTPRINT RECOMMENDATION FROM 2021 

In  December  2021,  the second env ironmenta l  footpr in t  recommendat ion was publ ished 
(European Commiss ion 2021a) .  The purpose of  the update was to in tegrate  the technica l  
developments ach ieved dur ing the pi lo t  phase (European Commiss ion 2021a) .  Espec ia l ly ,  in  
re la t ion to the development  o f  the PEFCRs (European Commiss ion 2021a) .  The 
recommendat ion spec i f ies  how the PEF and OEF method should be used in  member  s ta tes 
po l ic ies,  by companies and other  pr ivate organisat ions and the f inanc ia l  communi ty  (European 
Commiss ion 2021a) .  Fur thermore,  the communicat ion spec i f ies  three spec i f ic  uses of  the 
Env i ronmenta l  footpr in t  method in EU po l ic ies and leg is la t ion namely  the Taxonomy 
Regulat ion,  the Susta inable Bat ter ies  In i t ia t ive,  and the Green Consumpt ion Pledge (European 
Commiss ion 2021a) .  The second communicat ion a lso inc ludes four  annexes.  Annex 1 and 
annex 2 compr ise the updated the PEF an PEFCR guide l ines.  Whereas annex 3 and 4 
compr ise the updated OEF and the OEFCRs guide l ines.  

3.2 CHALLENGES RELATED TO THE PEF METHOD 

Severa l  chal lenges have been h igh l ighted re lated to the PEF method by the sc ient i f ic  
communi ty .  Th is  sect ion prov ides a shor t  overv iew of  a  se lect ion of  these chal lenges.  

3.2.1 THE GOALS AND POLICY APPLICATION OF PEF 

An ear ly  cr i t ique of  the PEF in i t ia t ive was the miss ing goals  and intended pol icy  
implementat ion (Lehmann,  Bach,  and F inkbeiner  2016) .  However ,  The European Commiss ion 
kept  th is  quest ion de l iberate ly  open and s t ressed that  i t  cou ld  on ly  be spec i f ied af ter  the p i lot  
phase was completed (Lehmann,  Bach,  and F inkbeiner  2016) .  However ,  espec ia l ly  for  the 
PEFCRs i t  is  d i f f icu l t  to c lear ly  def ine spec i f ic ru les before a spec i f ic  purpose is  estab l ished 
(Lehmann,  Bach,  and F inkbeiner  2016) .  I t  is  a lso d i f ferent  f rom the current  LCA pract ice,  
where the scope of  an LCA study is  determined based on the goal  o f  the s tudy and i ts  
appl icat ion (Lehmann,  Bach,  and F inkbeiner  2016) .  These miss ing goals  prov ide s ign i f icant  
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r isks in terms of  the appl icab i l i ty  and meaningfu lness of  the f ina l  PEFCRs (Lehmann,  Bach,  
and F inkbeiner  2016) .  The miss ing a im and appl icat ion a lso make the choice of  communicat ion 
vehic le  unc lear  for  the resu l ts  o f  the PEFCRs.   
 
Wi th the f ina l isat ion of  the p i lot  phase and the publ icat ions of  amongst  other  the Roadmap 
Towards an EU Product  Pol icy  Framework cont r ibut ing to  the Ci rcu lar  Economy  and the 
second c i rcu lar  economy act ion p lan,  the po l icy  purpose of  the PEF In i t ia t ive has been fur ther  
def ined.  The quest ion then remains i f  a l l  developed PEFCRs are f i t  for  th is  purpose or  
rev is ions are needed in the nearest  future.  

3.2.2 DEFINITION OF FUNCTIONAL UNIT  

A point  of  cr i t ique of  the PEFCRs is  the def in i t ion of  the scope and funct ional  un i t ,  as  not  a l l  
funct ional  un i ts  def ined in  the PEFCRs fo l low the recommendat ions spec i f ied in the PEF 
guide l ine (Pedersen and Remmen 2022;  Lehmann,  Bach,  and F inkbeiner  2016;  Bach et  a l .  
2018b) .  The PEF guide l ine requi res that  the funct ional  un i t  should be def ined by ask ing the 
four  fo l lowing quest ions:  what ,  how much,  how wel l  and how long (Pedersen and Remmen 
2022) .  However ,  severa l  o f  the PEFCRs do not  inc lude the per formance and qual i ty  o f  the 
products  in the i r  funct ional  un i ts  (Pedersen and Remmen 2022;  Bach et  a l .  2018b) .  Hence,  
they are not  answer ing the two quest ions “how wel l ”  and “how long” .  These quest ions are 
impor tant ,  when compar ing d i f ferent  products ,  that  per formance and qual i ty  is  covered by the 
funct ional  un i t  (Pedersen and Remmen 2022) .  

3.2.3 DATA REQUIREMENTS 

Another  potent ia l  cha l lenge is  the requi rements in  the PEF guide l ine to the data qual i ty  
(Gols te i jn  et  a l .  2018) .  Here,  the PEF guide l ines requests  that  a l l  known inputs  and outputs  
f rom the processes (energy,  water ,  land,  products ,  co-products  and waste)  is  based on 
company spec i f ic  data (Pedersen and Remmen 2022) .  Prev ious ly ,  no cut -of f  c r i ter ia  were 
a l lowed,  which s ign i f icant ly  increased the work load for  co l lec t ing data (Pedersen and Remmen 
2022) .  Th is  has however  changed and in  the updated PEF guide l ine a cut -of f  o f  3% or  less is  
a l lowed (Pedersen and Remmen 2022) .  St i l l ,  a  cons iderable  work load is  expected for  data 
co l lec t ion (Pedersen and Remmen 2022) .  The use of  secondary data is  a l lowed for  processes 
outs ide the cont ro l  o f  the company (Pedersen and Remmen 2022) .   

3.2.4 END-OF-LIFE MODELLING 

The end-of - l i fe  model l ing in  the PEF guide l ines has a lso been a po in t  of  c r i t ic ism in the 
sc ient i f ic  l i te ra ture throughout  the years  resu l t ing in  d i f ferent  ca lcu la t ions models  (Wade et  a l .  
2018;  Mengare l l i  e t  a l .  2016;  Lehmann,  Bach,  and F inkbeiner  2016;  Schr i jvers ,  Loubet ,  and 
Sonnemann 2016;  A l lacker  et  a l .  2017;  Hohentha l  e t  a l .  2019) .   
 
The PEF-method f rom 2013,  int roduced a s tandard ised method for  a l locat ion of  burdens and 
benef i ts  in the end-of - l i fe  s tage -  the so ca l l  End-of -L i fe  Recyc l ing formular .  The standard ised 
method should he lp  increase comparabi l i ty  o f  d i f ferent  product  systems.  However ,  the End-of -
L i fe  formular  was cr i t ic ised for  leading to inadequate resu l ts  and not  be ing in  a l ignment  wi th 
the waste f ramework d i rect ive as the formular  d id  not  cons ider  that  mater ia ls  could be 
recyc led more than once (Lehmann,  Bach,  and F inkbeiner  2016) .  Fur thermore,  the formular  
favoured inc inerat ion over  reuse and recyc l ing as reuse and recyc l ing of  mater ia ls  are 
cred i ted wi th  50% and inc inerat ion is  cred i ted wi th  100% (Lehmann,  Bach,  and F inkbeiner  
2016) .  
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Consequent ly ,  the end-of - l i fe  formular  was rep laced wi th in the Circu lar  Footpr int  Formular  
(CFF)  towards the end of  the p i lot  phase (Bach et  a l .  2018a) .   F igure 2 prov ides an overv iew 
of  the e lements  inc luded in  the CFF.  The CFF def ines the ru les for  a l locat ing the 
env i ronmenta l  burdens and benef i ts  o f  recyc l ing (par t /product  reuse) ,  recyc led content ,  energy 
recovery  and d isposal .  Fur thermore,  the CFF takes into  cons iderat ion the qual i ty  degradat ion 
assoc ia ted wi th  recyc l ing.  However ,  as  you can see f rom F igure 2 ,  the term Ci rcular  Footpr int  
Formular  is  a  b i t  mis leading as the formular  mere ly  covers aspects  re lated to  recyc l ing (or  
par t /  product  reuse) ,  recyc led content ,  energy recovery  and d isposal .  Hence,  aspects  such as 
maintenance,  repai r ,  durab i l i ty ,  refurb ishment ,  and remanufactur ing,  t rad i t iona l ly  re la ted to  
c i rcu lar i ty ,  are not  d i rect ly  covered by the formular .   
 
The new formular  has so lved some of  the former  prob lems such as the pr ior i ty  to inc inerat ion 
over  recyc l ing and i t  enables a more real is t ic  model l ing of  the end-of - l i fe  (Pedersen and 
Remmen 2022) .  St i l l ,  the CFF prov ides some chal lenges (Pedersen and Remmen 2022) .  For  
ins tance,  the CFF does not  take in to  cons iderat ion that  some mater ia ls  are recyc led mul t ip le  
t imes whereas others  are on ly  recyc led once (Pedersen and Remmen 2022;  Bach et  a l .  
2018b) .  Hence,  the mater ia ls  get  the same cred i t  no mat ter  how many t imes they are recyc led 
(Pedersen and Remmen 2022;  Bach et  a l .  2018b) .  Fur thermore,  the defau l t  data prov ided for  
the qual i ty  o f  the recyc led mater ia ls  is  not  accurate enough to t ru ly  ref lec t  the d i f ferences in 
the mater ia ls ’  ab i l i ty  to be recyc led (Pedersen and Remmen 2022;  Bach et  a l .  2018b) .  The 
CFF a lso only  a l lows to  cred i t  80% of  the recyc led mater ia l  to go to the product ion system,  
whereas the ISO 14044 a l lows to  cred i t  100% (Pedersen and Remmen 2022;  Bach et  a l .  
2018b) .  
 

 
Figure 2: Overview of the elements in the Circular Footprint Formular. The parameters are described in Figure 3. (Wolf 
et al. 2019: 5) 
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Figure 3: The parameters describing the calculations in Figure 2. (European Commission 2018c, 113) 

 

A:  al locat ion   factor  of  burdens  and  credits  between  suppl ier  and  user  of  recycled  

mater ia ls .    

B:  al locat ion   factor  of  energy  recovery  processes:   i t  appl ies  both  to  burdens  and  credits .    

Qsin:  qual i ty  of  the   ingoing  secondary  mater ia l ,   i .e .  the  qual i ty  of  the  recyc led  mater ia l  at  

the  point  of  subst itut ion.    

Qsout:  qual i ty  of   the  outgoing  secondary  mater ia l ,   i .e .  the  qual i ty  of  the  recyc lable  

mater ia l  at  the  point  of  subst itut ion.    

Qp:  qual ity  of   the  pr imary  mater ia l ,   i .e .  qual i ty  of  the  virg in  mater ia l .    

R1:   i t   i s   the  proport ion  of  mater ia l   in   the   input   to  the  product ion  that  has  been  recyc led  

f rom  a  previous  system.    

R2:   i t   i s   the  proport ion  of   the  mater ia l   in  the  product  that  wil l  be  recyc led   (or  reused)   in  

a  subsequent  R2  shal l   therefore  take   into  account   the   ineff ic ienc ies   in   the  col lect ion  and  

recyc l ing   (or  reuse)  processes.  R2  shal l  be  measured  at   the  output  of   the  recyc l ing  plant.    

R3:   i t   i s   the  proport ion  of   the  mater ia l   in  the  product  that   i s  used   for  energy  recovery  at  

EoL.    

Erecycled   (Erec) :  spec if ic  emiss ions  and  resources  consumed   (per   funct ional  unit)  ar is ing  

f rom  the  recyc l ing  process  of   the  recyc led   ( reused)  mater ia l ,   inc luding  col lect ion,  sort ing  

and   transportat ion  process.    

Erecycl ingEoL   (ErecEoL) :  speci f ic  emiss ions  and  resources  consumed   (per   funct ional  unit)  

ar is ing   f rom   the  recyc l ing  process  at  EoL,   inc luding  col lect ion,  sort ing  and  transportat ion  

process .    

Ev:  speci f ic  emiss ions  and  resources  consumed   (per   funct ional  unit)  ar is ing   f rom  the  

acquis it ion  and  preprocess ing  of  virg in  mater ia l .    

E*v:  spec if ic  emiss ions  and  resources  consumed   (per   funct ional  unit)  ar is ing   f rom  the  

acquis it ion  and  preprocess ing  of  virg in  mater ia l  assumed  to  be  subst i tuted  by  recyclable  

mater ia ls .    

EER:  spec i f ic  emiss ions  and  resources  consumed   (per   funct ional  unit)  ar is ing   f rom  the  

energy  recovery  process   (e .g .   inc inerat ion  with  energy  recovery,   landf i l l  with  energy  

recovery ,   . . . ) .    

ESE,heat  and  ESE,elec:  spec if ic  emiss ions  and  resources  consumed   (per   funct ional  unit)  

that  would  have  ar isen   f rom  the  spec if ic  subst ituted  energy  source,  heat  and  electr ic ity  

respect ive ly.    

ED:  spec i f ic  emiss ions  and  resources  consumed   (per   funct ional  unit)  ar is ing   f rom  disposal  

of  waste  mater ia l  at  the  EoL  of   the  analysed  product,  without  energy  recovery .    

XER,heat  and  XER,elec:  the  eff ic iency  of  the  energy  recovery  process   for  both  heat  and  

electr ic i ty .    

LHV:  Lower  Heat ing  Value  of  the  mater ia l   in   the  product  that   i s  used   for  energy  recovery.  
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3.2.5 THE IMPACT ASSESSMENT  

The PEF Guidel ine spec i f ies  a set  of  impact  assessment  methods which should be used.  In 
to ta l ,  16 impact  categor ies are now inc luded in the most  recent  PEF method,  cover ing 
(European Commiss ion 2021a) :  
 

  C l imate change,  ozone deple t ion,  human tox ic i ty  (cancer) ,  human tox ic i ty  (non-cancer) ,  
par t icu late  mat ter ,  ion is ing rad iat ion (human heal th) ,  photochemica l  format ion (human 
heal th) ,  ac id i f icat ion,  eut rophicat ion ( ter rest r ia l ) ,  eut rophicat ion ( f reshwater) ,  
eut rophicat ion (mar ine) ,  ecotox ic i ty  ( f reshwater) ,  land use,  water  use,  resource use 
(minera ls  and meta ls)  and resource use ( foss i ls ) .  

 
Prov id ing requi rements  to  the spec i f ic  impact  assessment  methods to apply  for  the PEF 
stud ies wi l l  increase the cons is tency across d i f ferent  PEF stud ies.  However ,  a  cr i t ique in  the 
sc ient i f ic  publ icat ions is  that  the impact  assessment  methods have been se lected wi thout  
proper  considerat ion for  the i r  matur i ty  leve l  embedding (F inkbeiner  2013a)  a  uncer ta in ty  in  the 
resu l t  for  some impact  categor ies (S ix  et  a l .  2017) .  Thus,  the impact  assessment  method’s  
matur i ty  leve ls  are cons idered in  the weight ing system and are a lso under  update.     

3.2.6 NORMALISATION AND WEIGHTING 

Normal isat ion is  a means to  ease the compar ison of  the resu l t  by  d iv id ing the resul t  in to  
someth ing that  is  re la tab le ,  which is  ca l led a normal isat ion factor  (Kørnøv et  a l .  2007) .  In the 
PEF method,  normal isat ion is  mandatory ,  and global  impact  per  person is  used as the 
normal isat ion factor  (European Commiss ion 2021a) .  The normal isat ion method prov ides some 
chal lenges,  and i t  has been suggested that  the method is  not  suf f ic ient ly  mature (Pedersen 
and Remmen 2022;  Oja la  e t  a l .  2016) .  One of  the chal lenges is  that  the resu l ts  are normal ised 
to  the g lobal  impact  per  person (Pedersen and Remmen 2022) .  Hence,  i f  the loca l  emiss ions 
are re lat ive ly  low compared to  the g lobal  emiss ion;  the impact  is  less re levant  af ter  
normal isat ion (Pedersen and Remmen 2022;  Bach et  a l .  2018b) .  Th is  impl ies  that  the spec i f ic  
emiss ion of  a  product  system is  cons idered more re levant  when the overa l l  emiss ions in  the 
re ference reg ion is  low and less impor tant  in a  reg ion where the background emiss ions are 
a l ready h igh (Bach et  a l .  2018b) .  The chal lenge is  that  i t  is  not  necessar i ly  a lways t rue 
(Pedersen and Remmen 2022;  Bach et  a l .  2018b) .  
 
Weight ing is  an eva luat ion of  the re la t ive impor tance or  ser iousness of  each impact  category 
(Kørnøv et  a l .  2007,  231) .   Dur ing th is  s tep,  the normal ised resu l ts  are mul t ip l ied wi th  a set  of  
weight ing factors  making i t  poss ib le to aggregate the resu l ts  of  the impact  categor ies in to one 
s ing le  score (European Commiss ion 2021a) .  These weight ing factors  re f lec t  the re la t ive 
impor tance of  the impact  categor ies cons idered in  the PEF method (European Commiss ion 
2021a)  and the robustness of  the ind icators .  An overv iew of  the weight ing factors  is  prov ided 
in  Table 3 .  Weight ing is  a lso a mandatory  s tep in  a  PEF study (European Commiss ion 2021a) .  
However ,  in  the ISO 14044,  both normal isat ion and weight ing are opt ional .  The idea of  the 
weight ing is  that  i t  should  suppor t  the in terpretat ion and the communicat ion of  the resu l ts  
(European Commiss ion 2021a) .  However ,  the weight ing s teps a lso g ive r ise to  severa l  
chal lenges.  Prev ious ly ,  weight ing has been cons idered more a po l i t ica l  issue than a sc ient i f ic  
issue ( though i t  a lso covers  sc ient i f ic  aspects  such as robustness) ,  and consequent ly ,  i t  
should not  be par t  of  a sc ient i f ic  assessment  method (Pedersen and Remmen 2022;  Bach et  
a l .  2018b) .  Fur thermore,  there is  a  r isk  that  weight ing could resu l t  in  burden sh i f t ing,  as focus 
wi l l  be on those impact  categor ies wi th  the h ighest  weight ing factor  at  the expense of  the 
others  (Pedersen and Remmen 2022;  Lehmann,  Bach,  and F inkbeiner  2016) .  F ina l ly ,  there is  
a lso an impl ic i t  weight ing of  the impact  categor ies,  as some impact  categor ies are represented 
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wi th  more than one ind icator  l ike for  ins tance eut rophicat ion,  which is  represented by three 
ind icators  (Pedersen and Remmen 2022;  Bach et  a l .  2018b) ,  thus th is  is  a lso cons idered in the 
weight ing factors .  
 
Table 3: Overview of weighting factors from the PEF method (Sala, Cerutti, and Pant 2018, 5) 

Impact  category Weighting factors 
( incl . )  robustness 

 Sca le  to  100 

Cl imate change 21.06 

Ozone deplet ion  6 .31 

Human tox ic i ty ,  cancer  e f fects   2 .13 

Human tox ic i ty ,  non-cancer  ef fects   1 .84 

Par t icu la te mat ter   8 .96 

Ion iz ing radia t ion,  human heal th  5 .01 

Photochemica l  ozone format ion,  
human heal th   

4 .78 

Ac id i f icat ion 6.20 

Eut rophicat ion,  ter rest r ia l  3 .71 

Eut rophicat ion,  f reshwater  2 .80 

Eut rophicat ion,  mar ine 2.96 

Ecotox ic i ty  f reshwater  1 .92 

Land use 7.94 

Water  use 8.51 

Resource use -  minera ls  and meta ls  7 .55 

Resource use,  foss i ls  8 .32 

3.2.7 THE COST OF MAKING A PEF STUDY 

Another  chal lenge is  the cost  assoc ia ted wi th  conduct ing a PEF study.  Genera l ly ,  the cost  of  
conduct ing an LCA can be h igh (up to  50.000 $ per  product )  depending on the complex i ty  
(Bus inessenergy.com 2022a) .  Here,  the largest  costs  are of ten l inked to  the data co l lec t ion 
and the ca lcu la t ions (Bus inessenergy.com 2022b) .  A s tudy has suggested that  PEF can reduce 
the cost  assoc ia ted wi th an LCA wi th  30-50% (Galato la and Pant  2014) ,  whereas another  s tudy 
have suggested that  the cost  wi l l  double (F inkbeiner  2013b) .  Hence,  current ly  there is  no 
consensus in  the sc ient i f ic  communi ty  on whether  or  not  the PEF method wi l l  decrease or  
increase the cost  o f  LCAs.  However ,  h igh cost can be especia l ly  prob lemat ic  for  SMEs,  where 
the resources for  th is  type of  work are l imi ted.  
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4 INTRODUCTION TO THE ECODESIGN 
DIRECTIVE AND MEERP 

4.1 ECODESIGN DIRECTIVE 

The Ecodesign Di rect ive adopted in 2005 sets  up a f ramework for  estab l ish ing ecodesign 
requi rements for  energy-us ing products .  In 2009,  the d i rect ive was rev ised,  and the scope was 
expanded to inc lude energy-re lated products .  The a im of  the Di rect ive is  to  ensure the f ree 
movement  of  such products  wi th in  the in terna l  market  (European Commiss ion 2009a) ,  and i t  
cont r ibutes to  susta inable development  by increas ing energy ef f ic iency and the level  o f  
protect ion of  the env i ronment ,  whi le  a t  the same t ime increas ing the secur i ty  of  the energy 
supply  (European Commiss ion 2009a) .  
 
The product  spec i f ic  ecodesign requi rements  are setup in regulat ions,  the so-ca l led 
implement ing measures,  or  in  vo luntary  agreements.  The product  groups covered by the 
implement ing measures are la id  down in  the work ing p lans.  Ar t ic le  15(2)  of  the Ecodesign 
Di rect ive 2009/125/EC prescr ibes the cr i ter ia,  which the products  must  fu l f i l  to  be e l ig ib le  to 
be covered by ecodesign requi rements .  The cr i ter ia  are (European Commiss ion 2009a) :  
 

a)  the product  sha l l  represent  a s ign i f icant  vo lume of  sa les and t rade,  ind icat ive ly  more 
than 200 000 un i ts  a year  wi th in  the Communi ty  accord ing to  the most  recent ly  
ava i lab le  f igures;   

b)  the product  shal l ,  cons ider ing the quant i t ies  p laced on the market  and/or  put  into  
serv ice,  have a s ign i f icant  env i ronmenta l  impact  wi th in the Communi ty ,  as spec i f ied in  
the Communi ty  s t rateg ic  pr ior i t ies  as set  out  in  Decis ion No 1600/2002/EC;  and 

c)  the product  sha l l  present  s ign i f icant  potent ia l  for  improvement  in terms of  i ts  
env i ronmenta l  impact  wi thout  enta i l ing excess ive costs ,  tak ing in to account  in 
par t icu lar :  

i .  the absence of  o ther  re levant  Communi ty  leg is lat ion or  fa i lure of  market  forces 
to  address the issue proper ly ;  and 

i i .  a  wide d ispar i ty  in the env i ronmenta l  per formance of  products  ava i lable  on the 
market  wi th equiva lent  funct ional i ty .  

 
To suppor t  the analys is  o f  whether  a  product  group is  e l ig ib le  for  ecodes ign requi rements ,  an 
under ly ing methodology for  the Ecodesign of  Energy-us ing Products  (MEEuP) was developed.  
This  method was,  wi th the expansion of  the scope of  the Ecodesign Di rect ive,  rev ised to an 
under ly ing methodology for  the Ecodesign of  Energy-re la ted Products  (MEErP) .  I t  is  based on 
th is  methodology that  the work ing p lans and later  preparatory  s tud ies are prepared.   

4.2 MEERP AND THE ECOREPORT TOOL 

This  sect ion wi l l  prov ide a shor t  in t roduct ion to  the MEErP and the apper ta in ing EcoRepor t  
Tool .  Th is  is  fo l lowed by a rev iew of  two ex is t ing s tud ies examin ing the ro le  o f  PEF in  re la t ion 
to  MEErP and the Ecodesign Di rect ive.  F ina l ly ,  an overv iew is  prov ided of  the ongoing rev is ion 
of  MEErP cover ing the tasks f ina l ised by December  2021.   
 
The preparatory  s tud ies are typ ica l ly  conducted by a consul tant .  The ecodesign preparatory  
s tud ies prov ide analyses and informat ion on the product  group under  cons iderat ion for  
ecodesign requi rements.  The s tudy covers economic,  env i ronmenta l ,  consumer and technica l  
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aspects  re levant  for  the se lected product  group and cons is ts  of  seven tasks ( for  more deta i ls  
see Table 4) .  
 
Table 4: Overview of the seven tasks in MEErP  

Task 1:  Scope Def in i t ions,  s tandards and leg is la t ion test  and ca lcu la t ion methods 

Task 2:  Markets  Volumes,  pr ices,  market  t rends 

Task 3 User  Product  demand s ide – consumer  behaviour  and i ts  l ink  to  product  
des ign 

Task 4 
Technolog ies 

Product  supply  s ide,  ( inc ludes both BAT and BNAT) technica l  analys is  
o f  cur rent  products  on the EU-market  

Task 5 Base case  Def ines the base case and the LCA and LCC 

Task 6 Des ign 
opt ions 

Ident i f ies  des ign opt ions,  the i r  monetary  consequences us ing L i fe 
Cyc le  Cost  for  the consumer,  the i r  env i ronmenta l  costs  and benef i ts  
and p inpoint ing the so lut ion wi th  the Least  L i fe  Cyc le  Costs  (LLCC) 
and the Best  Avai lab le  Technology (BAT).   

Task 7:  
Scenar ios 

Scenar ios inc lud ing po l icy ,  scenar ios,  impacts  and sens i t iv i ty  analys is .  
Based on the prev ious s ix  tasks recommendat ions for  ecodesign 
regulat ion is  made.  

 
To assess the env i ronmenta l  aspects ,  MEErP has i ts  own LCA too l  ca l led the EcoRepor t  Tool .  
The EcoRepor t  Tool  is  a s impl i f ied excel  LCA too l .  However ,  the EcoRepor t  Tool  and the data 
used in  the EcoRepor t  Tool  are outdated and in  need of  a rev is ion (Wesnæs,  Hansen,  and 
Gydesen 2019) .  Espec ia l ly ,  in  re la t ion to the assessment  o f  aspects  cent ra l  to c i rcu lar  
economy,  such as resource use,  recyc lab i l i ty ,  recyc led content ,  the EcoRepor t  Tool  has 
def ic ienc ies (Wesnæs,  Hansen,  and Gydesen 2019) .  Fur thermore,  the EcoRepor t  Tool  has 
prev ious ly  been cr i t ic ised for  favour ing energy consumpt ion in  the use phase,  and thereby 
resu l t ing in  a  focus on energy ef f ic iency requi rements in  ex is t ing implement ing measures 
(Bundgaard,  Mosgaard,  and Remmen 2017) .  
 
The outcome of  the preparatory  s tudy is  a  work ing paper .  The work ing paper  cons is ts  of  a set  
o f  recommendat ions for  the ecodes ign requi rements ,  which is  sent  to the Consul tat ion Forum 
for  d iscuss ion.  
 
In  2013,  MEErP and the EcoRepor t  Tool  were updated (BIO Inte l l igence Serv ice 2013b;  
2013a) .  The purpose of  th is  update was to  improve the too l ’s  ab i l i ty  to inc lude mater ia l  
e f f ic iency aspects  (BIO Inte l l igence Serv ice 2013b;  2013a) .  The update resu l ted,  amongst  
o ther  th ings,  in the implementat ion of  a recyc lab i l i ty  benef i t  ra t io,  data on recyc led content ,  
l i fe t ime model l ing and a cr i t ica l  raw mater ia ls  index in to the EcoRepor t  Tool  (BIO In te l l igence 
Serv ice 2013b;  2013a) .  Due to data const ra in ts ,  on ly  data for  p last ic  was inc luded for  the 
recyc lab i l i ty  benef i t  ra t io  and on ly data on paper ,  PVC,  PET,  and HDPE was inc luded for  the 
recyc led content  (BIO In te l l igence Serv ice 2013b;  2013a) .  L i fe t ime was a l ready coved by the 
EcoRepor t  Tool  before the update.  However ,  the update made i t  poss ib le  to ca lcu late  per  year  
o f  use and not  on ly  for  the whole l i fespan (BIO In te l l igence Serv ice 2013b;  2013a) .  Genera l ly ,  
the 2013 update d id not  make any s ign i f icant  changes to MEErP,  and i t  can be quest ioned i f  
a l tera t ions were enough to fu l ly  suppor t  the mater ia l  ef f ic iency agenda (Bundgaard,  Remmen,  
and Zacho 2015) .  
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4.3 PREVIOUS STUDIES ON THE USE OF PEF IN THE MEERP 

Two recent  Danish s tudies have examined the potent ia l  use of  PEF in  MEErP,  namely  Wesnæs 
et  a l .  (2019;  2021) .  The f i rs t  s tudy f rom 2019 is  an in i t ia l  analys is  o f  the EcoRepor t  Tool .  The 
s tudy prov ides suggest ions on how to  improve the EcoRepor t  Tool  and an analys is  o f  the 
advantages and d isadvantages of  implement ing e lements f rom the PEF method into the 
EcoRepor t  Tool  (Wesnæs,  Hansen,  and Gydesen 2019) .The second s tudy f rom 2021 analyses 
the poss ib i l i t ies  for  implement ing c i rcu lar  economy aspects  in to  the EcoRepor t  Tool  focus ing 
on reuse,  recyc l ing,  repai r ,  and l i fe t ime extens ion (Wesnæs and Hansen 2021)  .The s tudy 
prov ides an analys is  of  c i rcu lar  economy aspects  inc luded in  the current  EcoRepor t  Tool  and 
se lected c i rcu lar  economy aspects  f rom the PEF method.  Calcu la t ions are made for  household 
re f r igerators  us ing the EcoRepor t  Tool  and the PEF method to ident i fy  s ign i f icant  d i f ferences.  
The two s tud ies prov ide severa l  conc lus ions and recommendat ions for  the update of  MEErP 
and the EcoRepor t  Tool  and a shor t  rev iew is  prov ided here.   

4.3.1 PARALLEL STRUCTURE BETWEEN PEFCR AND THE PREPARATORY STUDY 

The s tudy f rom 2019 prov ides an analys is  o f  the over laps between the ecodesign regulat ions 
and the PEFCR (Wesnæs,  Hansen,  and Gydesen 2019) .  At  the t ime of  the s tudy,  there were 
on ly  two product  groups wi th a  c lear  over lap,  namely  rechargeable bat ter ies and photovol ta ic  
(Wesnæs,  Hansen,  and Gydesen 2019) .  Fur thermore,  i t  is  unc lear  i f  a bet ter  over lap between 
PEFCRs and the ecodesign regulat ions can be expected in  the fu ture (Wesnæs,  Hansen,  and 
Gydesen 2019) .   
 
The s tudy a lso po in ts  out  that  i t  would be ideal  i f  the methods and resul ts  used in the PEF 
method,  the PEFCRs and the ecodesign regulat ions could be coord inated to some extent  
(Wesnæs,  Hansen,  and Gydesen 2019) .  I t  would increase the cred ib i l i ty  of  the PEF in i t ia t ive 
and the ecodesign regulat ions i f  the resu l ts  and requi rements are not  d iverg ing (Wesnæs,  
Hansen,  and Gydesen 2019) .  However ,  the s tudy a lso po in ts  out  that  i t  might  be d i f f icu l t  to  
fu l ly  coord inate the two in i t ia t ives,  due to the complex i ty  of  the two processes (Wesnæs,  
Hansen,  and Gydesen 2019) .  A para l le l  s t ructure is  therefore suggested,  where the PEFCR 
and the ecodesign preparatory  s tudy is  running wi th in the same t imeframe and involv ing the 
same stakeholders  and consul tants  (Wesnæs,  Hansen,  and Gydesen 2019) .  

4.3.2 ALIGNMENT OF THE PRODUCT CATEGORY AND THE FUNCTIONAL UNIT IN 
PEFCR AND THE BASE CASE IN MEERP 

The s tudy f rom (2019)  a lso prov ides a compar ison of  the def in i t ions of  the product  categor ies 
in  PEFCRs and the base cases in MEErP for  the two product  groups rechargeable bat ter ies 
and photovol ta ic  modules.  The s tudy conc ludes that  the def in i t ions of  the product  categor ies 
in  the PEFCRs and the base cases in  the ecodesign preparatory  s tud ies are re lated.  
Therefore,  the coord inat ion of  the product  categor ies and the base cases would not  const i tute  
a  s ign i f icant  barr ier  for  the coord inat ion of  the two schemes.   
 
The s tudy f rom 2019 a lso conc ludes that  the EcoRepor t  Tool  cou ld  benef i t  f rom apply ing a 
more systemat ic  use of  the concept  funct ional  un i t  l ike  in the PEFCRs (Wesnæs,  Hansen,  and 
Gydesen 2019) .  Fur thermore,  the funct ional  un i t  o f  the PEFCRs and the preparatory  s tud ies 
could a lso be coord inated (Wesnæs,  Hansen,  and Gydesen 2019) .  St i l l ,  there are some 
chal lenges when i t  comes to  a fu l l  coord inat ion of  the funct ional  un i ts  in  the PEFCRs and the 
preparatory  s tud ies (Wesnæs,  Hansen,  and Gydesen 2019) .  One of  these chal lenges re lates to 
the need to d i f ferent iate between d i f ferent  technolog ies wi th in  the f ramework of  the Ecodes ign 
Di rect ive.  Two very  d i f ferent  products  can prov ide the same funct ion (and thereby same 
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funct ional  un i t )  but  be based on very  d i f ferent  technolog ies (Wesnæs,  Hansen,  and Gydesen 
2019) .  I t  prov ides some chal lenges wi th in  the Ecodesign Di rect ive,  as  i t  is  spec i f ied that  
(European Commiss ion 2009,  Ar t ic le  15 paragraph 4(d-e) ) :  
 

 “ (d) :  there shal l  be no s ign i f icant  negat ive impact  on indust ry ’s  compet i t iveness and (e)  in 

pr inc ip le ,  the set t ing of  an ecodesign requi rement  shal l  not  have the consequence of  imposing 

propr ie tary  technology on manufacturers” .   

 
Th is  impl ies that  the funct ional  un i t  cannot  a lways be used in  a l l  tasks of  the preparatory  
s tud ies,  as  i t  is  necessary  to d i f ferent ia te between d i f ferent  technolog ies (Wesnæs,  Hansen,  
and Gydesen 2019) .  

4.3.3 UPDATE OF ASPECTS RELATED TO CIRCULAR ECONOMY IN THE 
ECOREPORT TOOL  

The s tudy f rom 2021 conc ludes that  for  the ecodesign regulat ions to move towards a wider  
in tegrat ion of  c i rcu lar  economy aspects ,  the EcoRepor t  Tool  needs to focus on aspects  such 
as recyc led content ,  reuse,  repai r ,  maintenance,  extended l i fet ime,  product ion of  spare par ts ,  
d ismant l ing and recovery of  waste (Wesnæs and Hansen 2021) .  The s tudy suggests  that  the 
EcoRepor t  Tool  should inc lude guidance on aspects  re lated to c i rcu lar  economy (Wesnæs and 
Hansen 2021) .  I t  cou ld be in  the form of  a l is t  o f  quest ion and ca lcu lat ions cover ing aspects  
such as:  (1)  the future expected improvement in energy consumpt ion,  (2)  the expected 
l i fe t ime,  (3)  i f  the expected l i fe t ime is  decreas ing,  (4)  the expec ted development  of  CO2 
emiss ions and (5)  economic cons iderat ions of  the par ts  (Wesnæs and Hansen 2021) .  
 
Model l ing of  Pr imary and Secondary Mater ials as Input for  Product ion 
In  the current  vers ion of  the EcoRepor t  Tool ,  the share of  pr imary and secondary mater ia ls  in 
the input  for  product ion for  each mater ia l  is  not  c lear ly  descr ibed (Wesnæs and Hansen 2021) .  
I t  is  therefore recommended that  a c lear  descr ip t ion of  the method for  the appl ied share of  
pr imary and secondary mater ia ls  is  prov ided in the EcoRepor t  Tool  (Wesnæs and Hansen 
2021) .  Fur thermore,  i t  is  recommended that  the data for  the share of  the use of  pr imary and 
secondary mater ia ls  is  examined and updated where needed (Wesnæs and Hansen 2021) .  
 
Model l ing of  Recycl ing and Incinerat ion 
The number  o f  recyc led mater ia ls  in  the current  EcoRepor t  Tool  is  a lso l imi ted,  and i t  is  not  
poss ib le  to  apply  the actua l  share of  pr imary and secondary mater ia ls  (Wesnæs and Hansen 
2021) .  Both s tud ies therefore recommend that ,  the PEF method for  recyc l ing should be 
incorporated in to the EcoRepor t  Tool  (Wesnæs,  Hansen,  and Gydesen 2019;  Wesnæs and 
Hansen 2021) .  More spec i f ica l ly ,  the s tudy f rom 2021 recommends,  that  the EcoRepor t  Tool  
appl ies  the same approach for  ca lcu la t ing credi ts  for  recyc l ing as the PEF method to ensure 
a l ignment  of  the resu l ts  (Wesnæs and Hansen 2021) .  Therefore,  the CFF and defaul t  data for  
recyc l ing should be incorporated in to  the EcoRepor t  Tool  (Wesnæs and Hansen 2021) .  
However ,  to reduce complex i ty,  i t  is  recommended not  to use the qual i ty  factors  (Q)  and the 
downcyc l ing factors  (k)  f rom the CFF (Wesnæs and Hansen 2021) .  The s tudy a lso 
recommends us ing the a l locat ion factor  (A)  f rom the CFF to  ass ign the burdens and cred i ts  
between the user  and suppl ier  o f  recyc led mater ia ls  (Wesnæs and Hansen 2021) .  The s tudy 
f rom 2021 conc ludes that  the recyc l ing ra tes in the EcoRepor t  Tool  are not  updated and are 
unreal is t ica l ly  h igh (Wesnæs and Hansen 2021) .  The s tudy therefore recommends us ing the 
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recyc l ing rates f rom the PEF method and the data f rom the background repor ts  f rom the EU 
l is t  o f  Cr i t ica l  Raw Mater ia ls  (Wesnæs and Hansen 2021) .  Fur thermore,  i t  should  be eas ier  for  
the pract i t ioners  to  make changes to  the recyc l ing ra tes in the EcoRepor t  Tool  (Wesnæs and 
Hansen 2021) .  The s tudy f rom 2021 a lso recommends that  the data for  waste inc inerat ion and 
avoided heat  and e lect r ic i ty  product ions f rom the PEF method is  incorporated into the 
EcoRepor t  Tool  (Wesnæs and Hansen 2021) .   
 
Model l ing of  L i fet ime and Lifet ime Extensions 
The s tudy f rom 2021 conc ludes that  there is  a lack of  data cover ing aspects  such as l i fe t ime,  
l i fe t ime extens ion,  repair ,  spare par ts ,  maintenance,  reuse and the impact  o f  maintenance and 
repai r  on product  l i fe t ime (Wesnæs and Hansen 2021) .  The repor t  therefore recommends that  
more s tud ies are issued on these top ics  (Wesnæs and Hansen 2021) .  The l i fe t ime in  the 
EcoRepor t  Tool  is  based on an average l i fet ime of  the product ion not  vary ing over  the years  
(Wesnæs and Hansen 2021) .  I t  is  therefore recommended that  the EcoRepor t  Tool  inc ludes 
the poss ib i l i ty  to model  d i f ferent  l i fe t imes (Wesnæs and Hansen 2021) .  Hereunder ,  a lso the 
poss ib i l i ty  to  model  potent ia l ly  decreas ing l i fe t imes of  energy-re lated products  (Wesnæs and 
Hansen 2021) .  Fur thermore,  i t  should be poss ib le  in  the EcoRepor t  Tool  to model  d i f ferent  
scenar ios wi th  dynamic sa les,  s tock,  and ef f ic iency improvements (Wesnæs and Hansen 
2021) .  
 
The s tudy f rom 2021 a lso recommends that  the EcoRepor t  Tool  should be ab le  to  ca lcu la te  i f  
l i fe t ime extens ion wi l l  resu l t  in  an env i ronmental  improvement  tak ing in to  cons iderat ion the 
t rade-of f  between increas ing energy ef f ic iency of  a new product  and the benef i ts  o f  pro longing 
the l i fe t ime (Wesnæs and Hansen 2021) .  The ca lcu la t ion should inc lude aspects  such as the 
fu ture improvement  in  energy ef f ic iency,  the CO2 intens i ty  o f  the e lect r ic i ty  supply ,  the 
expected l i fe t ime of  the product  (cur rent ly  and in  the future)  and the ef fects  on sa les and 
s tock (Wesnæs and Hansen 2021) .     
 
Model l ing of  Maintenance,  Repair  and Spare Parts 
The s tudy f rom 2021 recommends that  is  should be poss ib le to  bet ter  model  maintenance by 
inc lud ing chemica ls  and aux i l ia ry  products  used for  maintenance dur ing the use phase 
(Wesnæs and Hansen 2021) .  In the current  vers ion of  the EcoRepor t  Tool ,  there are two ways 
to  model  impacts  re lated to repai r  and the use of  spare par t  (Wesnæs and Hansen 2021) .  I t  
can be model led e i ther  as a defau l t  fac tor  set  to  1% of  the b i l l  o f  mater ia ls  or  as an increased 
recyc l ing rate  (Wesnæs and Hansen 2021) .  Current ly ,  there is  a  lack of  data when i t  comes to  
the model l ing of  repai r  and spare par ts .  Th is  is  a lso the case for  the PEF method (Wesnæs 
and Hansen 2021) .  Therefore,  the s tudy f rom 2021 recommends keeping the model l ing opt ion 
of  1% of  the b i l l  o f  mater ia ls ,  as i t  might  be suf f ic ient  in most  cases (Wesnæs and Hansen 
2021) .  However ,  i t  should a lso be poss ib le  to  ad just  the repai r  fac tor  in  the EcoRepor t  Tool  
and inser t  spec i f ic  mater ia ls  used for  repai r  a long wi th and ad justab le  l i fe t ime due to  the 
repai r  act ions (Wesnæs and Hansen 2021) .   
 
Model l ing of  Resource Consumption 
In  the current  vers ion of  the EcoRepor t  Tool ,  resource consumpt ion is  repor ted as an amount  
o f  each mater ia l  in  grams and data for  recyc led mater ia l  is  based on an average recyc l ing rate  
(Wesnæs and Hansen 2021) .  Th is  approach does not  create any incent ive for  us ing recyc led 
mater ia ls  in the product ion of  new product  (Wesnæs and Hansen 2021) .  Fur thermore,  the 
cr i t ica l i ty  of  these mater ia ls  is  not  considered (Wesnæs and Hansen 2021) .  As resource 
consumpt ion is  cha l lenging to assess,  i t  is  recommended to  fo l low the development  of  the PEF 
method,  when i t  comes to  resource consumpt ion (Wesnæs and Hansen 2021) .  
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4.3.4 ENVIRONMENTAL FOOTPRINT (EF)  DATASETS IN THE ECOREPORT TOOL 

The s tudy f rom 2021 conc ludes that  the data in  the EcoRepor t  Tool  is  ra ther  robust ,  when i t  
comes to energy and c l imate (Wesnæs and Hansen 2021) .  However ,  when i t  comes to  c i rcu lar  
economy and mater ia l  ef f ic iency,  the EcoRepor t  Tool  needs to be fur ther  developed (Wesnæs 
and Hansen 2021) .  Espec ia l ly ,  more data for  recyc led mater ia ls  is  needed as on ly  p last ic  is  
covered (Wesnæs,  Hansen,  and Gydesen 2019) .  Both s tud ies therefore recommend updat ing 
the datasets  in  the EcoRepor t  Tools  and base i t  on the EF datasets  (Wesnæs,  Hansen,  and 
Gydesen 2019;  Wesnæs and Hansen 2021) .  The reason for  us ing the EF dataset  is  that  i t  is  
newer ,  more updated and of  a  h igher  qual i ty .  Fur thermore,  i t  w i l l  increase cons is tency of  the 
resu l ts  f rom the two in i t ia t ives (Wesnæs and Hansen 2021) .   

4.3.5 IMPACT CATEGORIES FROM THE PEF METHOD IN THE ECOREPORT TOOL 

Both s tud ies conc lude that  the impact  categor ies and methods in  the current  vers ion of  the 
EcoRepor t  Tool  are outdated and need updat ing (Wesnæs and Hansen 2021;  Wesnæs,  
Hansen,  and Gydesen 2019) .  The s tud ies recommend us ing the impact  categor ies f rom the 
PEF method in  the EcoRepor t  Tool  (Wesnæs,  Hansen,  and Gydesen 2019;  Wesnæs and 
Hansen 2021) .  The s tudy f rom 2021 recommends the poss ib le  use of  a l l  impact  categor ies wi th  
the except ions of  those re la ted to tox ic i ty .  Tox ic i ty  is  exc luded as i t  is  too complex to  inc lude 
in  a  s impl i f ied too l  such as the EcoRepor t  Tool.  The s tudy especia l ly  s t resses c l imate change 
and resource use (minera ls  and meta ls)  and land-use as impor tant  impact  categor ies to 
inc lude f rom the PEF method.   

4.3.6 ADDITIONAL RECOMMENDATIONS 

The s tudy f rom 2019 recommends that  the EcoRepor t  Tool  is  updated to  implement  the 
normal isat ion factors  and weight ing factors  f rom the PEF method (Wesnæs,  Hansen,  and 
Gydesen 2019) .  Fur thermore,  a  more deta i led gu ide should be developed on how to 
understand the normal ised and weighted resul ts  f rom the EcoRepor t  Tool  (Wesnæs,  Hansen,  
and Gydesen 2019) .  The s tudy f rom 2019 a lso recommends that  i t  should be poss ib le  for  the 
pract i t ioner  to  inc lude user  spec i f ic  inputs  on manufactur ing processes and t ranspor t  in  the 
EcoRepor t  Tool  (Wesnæs,  Hansen,  and Gydesen 2019) .  Both s tud ies recommend that  the 
EcoRepor t  Tool  in the fu ture should be ab le  to model  d i f ferent  scenar ios d i rect ly  and not  on ly  
be used as a hotspot  analys is  (Wesnæs,  Hansen,  and Gydesen 2019;  Wesnæs and Hansen 
2021) .  The s tudy f rom 2021 a lso recommends that  the EcoRepor t  Tool  should inc lude a 
dynamic model  for  CO2 emiss ions cons ider ing the decreas ing CO2 f rom e lect r ic i ty  
consumpt ion (Wesnæs and Hansen 2021) .  Due to the complex i ty  and the immatur i ty  o f  the 
impact  methods for  tox ic i ty ,  the s tudy f rom 2021 does not  recommend extending the 
EcoRepor t  Tool  to  cover  chemica ls  or  impact  categor ies re la ted to  tox ic i ty  (Wesnæs and 
Hansen 2021) .    

4.4 CURRENT MEERP REVISION PROCESS 

4.4.1 INTRODUCTION 

In  2020,  a MEErP rev is ion was in i t ia ted by the Commiss ion and the rev is ion process should be 
completed in  Q2 2022.  The main a im of  the rev is ion process is  (Caldas et  a l .  2021) :  
 

  To update assessment  methods and data used in  the d i f ferent  MEErP tasks.  

  To improve MEErP’s  capabi l i t ies  to tack le  mater ia l  ef f ic iency aspects .  

  To suggest  changes to  MEErP,  so i t  can tack le broader  env i ronmenta l  aspects  by us ing 
e.g .  env i ronmenta l  footpr in t  and/  or  eco log ica l  prof i le .  
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The update cons is ts  o f  f ive tasks (Caldas et  a l .  2021) :  

  Task 1 is  an update of  the EcoRepor t  Tool .   

  Task 2 is  to inc lude more systemat ic  the env ironmenta l  footpr int /  eco log ica l  prof i le  
aspects  and the mater ia l  e f f ic iency aspects  both in  the des ign opt ions and in  the LLCC 
curve.   

  Task 3 is  to inc lude more systemat ic  soc ie ta l  l i fe  cyc le  costs  in MEErP 

  Task 4 is  an update of  task 7 of  MEErP to inc lude more ref ined eva luat ions of  the 
economic impacts .   

  Task 5 covers  other  updates such as energy pr ices,  esca lat ions rate  etc .  and 
in tegrat ions of  a  s tandard for  future rev iew studies and how spec i f ic  product  groups 
can bu i ld  on EU Ecolabel  and the EU GPP cr i ter ia .   

 
Only  task 1 and task 2 of  the MEErP rev is ion s tudy is  re levant  for  the scope of  th is  research 
pro ject ,  and therefore the fo l lowing sect ion wi l l  main ly  focus on these two tasks,  based on the 
current  level  o f  advancement  o f  the MEErP rev is ion s tudy.  

4.4.2 TASK 1:  PROPOSED CHANGES TO THE ECOREPORT TOOL 

Impact  Categories 
The impact  categor ies in  the current  EcoRepor t  Tool  are compr ised of  a  combinat ion of  
inventory  f lows and more complex impact  assessments categor ies (as ind icated in Table 5)  
(Caldas et  a l .  2021) .  Th is  is  not  in l ine wi th most  LCA approaches,  where a character isat ion 
factor  typ ica l ly  is  used to  go f rom the l i fe  cyc le inventory  to  the impact  potent ia l  (Caldas et  a l .  
2021) .  To a l ign the EcoRepor t  Tool  wi th the LCA methodology,  i t  is  proposed to rep lace the 
impact  categor ies in the current  EcoRepor t  Tool wi th the impact  categor ies f rom the PEF 
method (Caldas et  a l .  2021) .  
 
Table 5: Overview of the impact categories covered in the existing EcoReport Tool and the proposed impact categories 
in the MEErP revision (Caldas et al. 2021). 

Current  impact  categories 
covered by the EcoReport  Tool  

Unit  New proposed impact  
categories in the MEErP 
revision 

Unit  

Tota l  Energy (GER) (MJ)  MJ Cl imate change tota l  Kg CO2 
eq 

Of  which is  e lect r ic i ty  MJ Ozone deplet ion Kg CFC-
11 eq 

Process water  l t r  Human tox ic i ty  (cancer)  CTUh 

Water  for  cool ing l t r  Human tox ic i ty  (non-cancer)  CTUh 

Non-hazardous waste/  landf i l l  g  Par t icu la te mat ter  Disease 
inc idence 

Hazardous waste/  inc inerated g Ion is ing radia t ion kBq U235 
eq 

Greenhouse gases in  GWP100 Kg CO2 
eq.  

Photochemica l  ozone Kg 
NMVOC 
eq 

Ac id i f icat ion  Kg SO2 
eq.  

Ac id i f icat ion Mol  H+eq 

Volat i le  Organic  Compounds (VOC) g Eut rophicat ion ter rest  Mol  N eq 
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Pers is tent  Organic  Compounds 
(VOC) 

Ng i -Teq Eut rophicat ion f reshwater  kg 
P eq 

Kg P eq 

Heavy Meta ls  Mg Ni  eq.  Eut rophicat ion mar ine Kg N eq 

PAHs Mg Ni  eq.  Land use po ints  

Par t icu la te Mat ter  (PM, dust )  g  Water  use M3 water  
eq of  
depr ived 
water  

  Resource use minera l  Kg Sb eq 

  Resource use foss i ls  MJ 

 
End-of- l i fe Model l ing and the Circular Footprint  Formula (CFF) 
The MEErP rev is ion a lso inc ludes an update of  the EcoRepor t  Tool  to improve i ts  ab i l i ty  to 
model  end-of - l i fe  scenar ios (Caldas et  a l .  2021) .  A s imi lar  update was made in  2013 
in t roduc ing the CRM calcu la tor ,  recyc lab i l i ty  benef i t  rates for  p last ic ,  new datasets  for  
recyc led mater ia l  and cred i ts  for  end-of - l i fe  recyc l ing (Fraunhofer  IZM 2014) .  However ,  there 
is  a need to  ca lcu late  recyc lab i l i ty  benef i ts  rates for  o ther  mater ia ls  bes ide p last ic  and the 
datasets  in the current  EcoRepor t  Tool  need more deta i led and cons istent  data on recyc lab i l i ty  
(Caldas et  a l .  2021) .   
 
To create cons is tency in  the ca lcu la t ion of  the recyc lab i l i ty  o f  mater ia l ,  i t  is  suggested to  
implement  a s impl i f ied vers ion of  the CFF f rom the PEF method in  the EcoRepor t  Tool  (Caldas 
et  a l .  2021) .  Fur thermore,  the CFF defau l t  fac tors  are int roduced in  the EcoRepor t  Tool  on 
nat ional  recyc lab i l i ty  ra tes and a l locat ion factors .  The s impl i f ied CFF suggested for  the 
EcoRepor t  Tool  is  (Caldas et  a l .  2021:  9) :    
 

1 𝑅 𝐸 𝑅 𝐴𝐸 1 𝐴 𝐸 1 𝐴 𝑅 𝐸 𝐸  

 
Where,  R1 is  the propor t ion of  mater ia l  in  the input  to  the product ion that  has been recyc led 
f rom a prev ious system (Zampor i  and Pant  2019) .  Ev is  the spec i f ic  emiss ions and resources 
consumed f rom the acquis i t ion and pre-process ing of  v i rg in mater ia l  (Zampor i  and Pant  2019) .  
A is  an a l locat ion factor  sh i f t ing the burdens and cred i ts  between the suppl ier  and user  o f  the 
recyc led mater ia l  (Zampor i  and Pant  2019) .  Erecyc led is  the spec i f ic  emiss ion and resources 
consumed f rom the recyc l ing process of  the recyc led mater ia l  (Zampor i  and Pant  2019) .  R2  is  
the propor t ion of  the mater ia l  in  the product  that  wi l l  be recyc led in  a subsequent  system 
(Zampor i  and Pant  2019) .  
 
The main s impl i f icat ion of  the CFF l ies  in the assumpt ion that  the qual i ty  rat io between the 
qual i ty  of  the ingoing secondary mater ia l  (Qs i n )  and the qual i ty  o f  the pr imary mater ia l  (Q p)  is  
1 ,  and that  the qual i ty  ra t io  of  the outgo ing secondary mater ia l  (Qso u t )  and the qual i ty  o f  the 
pr imary mater ia l  is  1 .  Fur thermore,  on ly  the mater ia l  par t  of  the CFF is  inc luded.  
 
Update of  the Datasets  
Severa l  chal lenges are emphasised in  prev ious s tud ies on the d i f f icu l t ies  and l imi ta t ions of  the 
l i fe  cyc le inventory data ava i lab le  in  the EcoRepor t  Tool ,  such as d iscrepancy between 
emiss ions data f rom the var ious database sources and lack ing documentat ion of  the database 
sources (Caldas et  a l .  2021) .  Fur thermore,  most  o f  the datasets  are outdated (Caldas et  a l .  
2021) .  I t  is  therefore suggested to rep lace the prev ious datasets wi th  EF 3.0 datasets  (Caldas 
et  a l .  2021) .   Th is  wi l l  ensure cons is tency,  robustness,  and representat iveness of  the data,  as  
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al l  datasets  are developed accord ing to the same ru les and are representat ive for  the 
European Union (Caldas et  a l .  2021) .   
 
Further Improvements of  the Model l ing 
The t ransparency and the leve l  of  deta i l  of  the EcoRepor t  Tool  wi l l  a lso be improved in  the 
current  rev is ion of  MEErP (Caldas et  a l .  2021) .  The idea is  to make i t  poss ib le  to  emphasise a 
spec i f ic  l i fe  cyc le s tage,  which might  be re levant  for  that  spec i f ic  product  groups (Caldas et  a l .  
2021) .  More spec i f ica l ly ,  i t  w i l l  be poss ib le  to make more user-speci f ic  changes to the 
ca lcu la t ion of  manufactur ing/assembly ,  packaging,  d is t r ibut ion,  use phase and maintenance 
and repai r  (Caldas et  a l .  2021) .  
 
Mater ial  Eff ic iency 
I t  is  one of  the ob ject ives of  the MEErP-update to  ensure that  the EcoRepor t  Tool  becomes an 
ef fect ive ins t rument  to ident i fy  env i ronmenta l  hotspots  in re la t ion to  mater ia l  ef f ic iency 
aspects  (Caldas et  a l .  2021) .  In the MEErP rev is ion f rom 2013,  mater ia l  e f f ic iency aspects  
were par t ly  addressed in t roduc ing a recyc lab i l i ty  benef i t  rate  for  p last ic  and the Cr i t ica l  Raw 
Mater ia ls  Index (Caldas et  a l .  2021) .   
 
The MEErP rev is ion suggests  that  durabi l i ty  is  model led as par t  of  task 2:  the economic and 
market  analys is  (Caldas et  a l .  2021) .  In task 2,  an in i t ia l  l i fe t ime of  the product  is  est imated 
based on the spec i f ic  character is t ic  of  the product  (Caldas et  a l .  2021) .  Th is  in i t ia l  l i fe t ime 
can a lso be re fer red to  as re l iab i l i ty  and runs unt i l  the occurrence of  the f i rs t  l imi t ing event  
(Technica l  Commit tee CEN-CENELEC/JTC 10 2020) .  Subsequent ly ,  a  f ina l  va lue for  durabi l i ty  
o f  the product  is  est imated by assess ing l i fe t ime extens ions due to repairab i l i ty  and 
upgradabi l i ty  (Caldas et  a l .  2021) .  The ca lcu lat ions are based on a d iscrete scor ing system 
and the spec i f ic  va lues for  the scor ing leve ls  are ca lcu lated us ing a Weibul l  longev i ty  mode 
(Caldas et  a l .  2021) .  The resu l ts  wi l l  be l inked back to  the EcoRepor t  Tool  (Caldas et  a l .  
2021) .  However ,  the deta i ls  on how durabi l i ty  and re l iab i l i ty  is  implemented in the EcoRepor t  
Tool  is  not  yet  ava i lab le  (Caldas et  a l .  2021) .  I t  w i l l  a lso be poss ib le to  model  repai rab i l i ty  in  
the updated EcoRepor t  Tool  (Caldas et  a l .  2021) .  Here,  i t  w i l l  be poss ib le  for  the user  to  ta i lor  
the model  accord ing to the energy and mater ia l  inputs  needed for  repai rab i l i ty  (Caldas et  a l .  
2021) .  Recyc led content  and recyc lab i l i ty  are model led by us ing the CFF as descr ibed in  
sect ion 5.2.2  (Caldas et  a l .  2021) .   
 
Model l ing of  Annual  Sales 
In  the current  rev is ion of  MEErP,  i t  is  recommended to exchange the constant  sa les f igures 
f rom year  to year  wi th  a dynamic s tock model  for  annual  sa les in  the EcoRepor t  Tool  (Caldas 
et  a l .  2021) .  A dynamic s tock model  wi l l  make i t  poss ib le to est imate the economic impact  o f  
the ecodesign requi rements,  by a lso inc lud ing the potent ia l  impact  on sa les,  to est imate the 
to ta l  s tock of  products  and the env i ronmenta l  impact  f rom product ion and use (Caldas et  a l .  
2021) .  In the model l ing of  the annual  sa les the l i fe t ime is  model led through the 3 parameter  
Weibu l l  d is t r ibut ion (Caldas et  a l .  2021) .  
 
Cri t ical  Raw Materia ls 
As ment ioned,  the MEErP rev is ions f rom 2011 and 2013 in t roduced a Cr i t ica l  Raw Mater ia l  
Index into the EcoRepor t  Tool .  However ,  the Cr i t ica l  Raw Mater ia l  Index has on ly  been used in 
very  few preparatory  s tud ies to date.  Consequent ly ,  the Cr i t ica l  Raw Mater ia l  Index has not  
had a rea l  impact  or  resu l ted in spec i f ic  ecodesign requi rements  s ince i ts  int roduct ion in 2011-
2013.  The current  rev is ion of  MEErP therefore suggests  rep lac ing the Cr i t ica l  Raw Mater ia l  
Index wi th a new step-by-s tep approach.  The s tep-by-s tep approach should be based on a 
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sequent ia l  screening of  Cr i t ica l  Raw Mater ia l  in  the product  under  s tudy and take outset  in the 
2020 cr i t ica l i ty  assessment  and the fu ture 3-year ly  update.  The approach inc ludes three s teps:  
 

(1)  Shor t l is t  the Cr i t ica l  Raw Mater ia l  potent ia l ly  in the products  
(2)  Col lec t ,  when poss ib le,  data on Bi l l  o f  Mater ia l  (BoM) of  the shor t l is ted Cr i t ica l  Raw 

Mater ia ls  
(3)  Select  a  poss ib le  s t ra tegy (dec larat ion of  Cr i t ica l  Raw Mater ia ls ,  ex tend product  

l i fe t ime or  improve recyc lab i l i ty  and/  or  the use of  recyc led mater ia ls)  

 

4.4.3 TASK 2:  MORE SYSTEMATIC INCLUSION OF MATERIAL EFFICIENCY 
ASPECTS AND OF ENVIRONMENTAL FOOTPRINT/  ECOLOGICAL PROFILE ASPECTS IN 
THE DESIGN OPTIONS AND IN THE LLCC CURVE 

In  the MEErP rev is ion,  a  more systemat ic  inc lus ion of  mater ia l  ef f ic iency aspects  covers  a  new 
method to ca lcu la te  the expected l i fe t ime (durabi l i ty ) ,  the in t roduct ion of  CFF and a new 
approach to  assess cr i t ica l  raw mater ia ls .  The fo l lowing sect ion wi l l  e laborate on the new 
approach to  model  durab i l i ty  and the adopt ion of  the CFF in  the EcoRepor t  Tool .  Task 2 a lso 
covers  a  more systemat ic  inc lus ion of  env i ronmenta l  footpr in t  or  eco logica l  prof i le  in  the 
des ign opt ions.  However ,  th is  inc lus ion was not  coved in the draf t  rappor t  ava i lab le  by the 
t ime th is  research pro ject  f in ished.   
 
Estimation of  the Expected Li fet ime or Durabi l i ty 
The MEErP rev is ion inc ludes a new ca lcu la t ion method for  the expected l i fe t ime (or  durab i l i ty )  
o f  the product .  The ca lcu la t ion of  the expected l i fe t ime (L t )  inc ludes the in i t ia l  l i fe t ime 
expectat ion (L0)  ( re l iab i l i ty )  p lus the l i fe t ime increase due to  repai rab i l i ty  (∆LR)  and 
upgradabi l i ty  (∆LU) :  
 

𝐿 𝐿 1 ∆𝐿 1 ∆𝐿  
 

The ca lcu la t ion of  L0 ,  LR and LU re lays on the methods out l ine in the EN 4555x fami ly  of  

s tandards (Caldas et  a l .  2021) .  When fo l lowing th is  procedure,  the product  is  model led as an 
assembly  o f  c r i t ica l  components  that  can be repai red and upgraded (Caldas et  a l .  2021) .  I f  any 
of  these cr i t ica l  components  fa i l ,  i t  w i l l  resu l t  in  the fa i lure o f  the product  (Caldas et  a l .  2021) .  
For  s impl i f icat ion,  i t  is  assumed that  each cr i t ica l  component  wi l l  on ly  be repai red or  upgraded 
once (Caldas et  a l .  2021) .  When,  determin ing the l i fe t ime extens ion due to repai r  and 
upgrade,  a four- leve l  scor ing system for  repai rab i l i ty  and upgradabi l i ty  is  used (Caldas et  a l .  
2021) .  The scor ing system sets  four  d iscrete  leve ls  for  re l iab i l i t y ,  repai rab i l i ty  and 
upgradabi l i ty  and l inks i t  to spec i f ic  des ign opt ions (Table 6)  (Caldas et  a l .  2021) .  The scor ing 
system is  fur ther  exp la ined in  Cordel la  e t  a l .  (2019) .  The expected l i fe t ime should be used to  
ca lcu la te both the L i fe Cyc le  Costs  (LCC) and the l i fe t ime normal ised env i ronmenta l  impacts  
(Caldas et  a l .  2021) .  
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Table 6: Overview of design features for the four levels (Caldas et al. 2021, 21) 

Level  1 Potent ia l ly  easy and qu ick  d isassembly  (no spec ia l  too ls  needed)  
Avai lab i l i ty  o f  spare par ts  
Comprehensib le  repai r  in fo  to  consumers 
Diagnost ics  comprehensib le  to consumers  
Publ ic  ava i lab i l i ty  o f  sof tware updates 
Data t ransfer  and de let ion funct ion 
Password reset   
Set t ings restorat ion funct ion  

Level  2 Poss ib i l i ty  of  d isassembly  wi th  profess ional  too ls   
Avai lab i l i ty  o f  spare par ts   
Repai r  in fo and d iagnost ic  too ls  to  independent  repai rers  
Sof tware updates 
Data t ransfer  and de let ion funct ion 
Password reset   
Set t ings restorat ion funct ion  

Level  3 Poss ib i l i ty  of  d isassembly  wi th  propr ie tary  too ls   
Avai lab i l i ty  o f  spare par ts  
Repai r  in fo and d iagnost ic  too ls  on ly  to  author ised/of f ic ia l  repai rers  
Sof tware updates,   
Data t ransfer  and de let ion funct ion 
Password reset  
Set t ings restorat ion funct ion  

Level  4 The product  cannot  be repai red and must  be rep laced in  case of  
fa i lure   

 
 
Other Mater ia l  Eff ic iency Parameters 
Beside durabi l i ty ,  a new method to  model  recyclab i l i ty  and recyc led content  is  proposed in  the 
current  MEErP rev is ion (Caldas et  a l .  2021) .  Namely ,  a s impl i f ied vers ion of  the CFF f rom the 
PEF method (Caldas et  a l .  2021) .  The CFF is  implemented through the EcoRepor t  Tool  
(Caldas et  a l .  2021) .  Defau l t  parameters  wi l l  be def ined in  the database for  each mater ia l  and 
in t roduced in  the Bi l l  o f  Mater ia l  (Caldas et  a l .  2021) .  The defau l t  CFF parameters  are based 
on average va lues f rom the PEF method (Caldas et  a l .  2021) .  However ,  i t  w i l l  a lso be poss ib le 
to  apply  user  spec i f ic  va lues and a d iscrete  s tep scor ing system for  recyc lab i l i ty  is  a lso 
in t roduced (Caldas et  a l .  2021) .    

4.5 SUB-CONCLUSIONS 

The rev iew in  sect ion 4.3  o f  the two s tud ies Wesnæs et  a l .  (2019)  and Wesnæs and Hansen 
(2021)  prov ided severa l  recommendat ions for  the update of  MEErP more genera l ly  and the 
EcoRepor t  Tool  spec i f ica l ly .  An overv iew of  these recommendat ions is  prov ided in Table 7  
a long wi th an ind icat ion of  whether  the recommendat ions are cons idered in  the current  MEErP 
rev is ion.   
 
As ind icated in  Table 7,  Wesnæs et  a l .  (2019)  prov ides some recommendat ions on more 
coord inat ion of  the ecodesign preparatory  s tudy and the PEFCRs.  I t  inc ludes the proposal  
about  a para l le l  s t ructure between the preparatory  s tudy and the PEFCRs,  and an a l ignment  of  
product  categor ies and funct ional  un i ts  in  PEFCRs wi th  the base cases in MEErP.  However ,  
th is  broader  coord inat ion is  not  cons idered in the current  rev is ion of  MEErP.  Wesnæs and 
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Hansen (2021)  a lso suggest  that  fur ther  s tud ies on l i fe t ime,  l i fe t ime extens ion,  repai r ,  spare 
par ts ,  maintenance,  reuse and the impact  o f  maintenance and repai r  on product  l i fe t ime is  
needed.  However ,  the current  rev is ion re l ies  on ex is t ing s tud ies cover ing these top ics  such 
the EN4555x ser ies o f  s tandards and the scor ing system for  repai r  and upgrade developed by 
JRC (Cordel la ,  A l f ier i ,  and Sanfe l ix  2019) .  
 
Many of  the recommendat ions f rom Wesnæs et  a l .  (2019)  and Wesnæs and Hansen (2021)  on 
the update of  the EcoRepor t  Tool  are cons idered in  the current  MEErP rev is ion such as:  the 
use of  PEF datasets ,  the PEF impact  categor ies,  the PEF method for  ca lcu la t ing recyc l ing and 
benef i ts  f rom recyc l ing ( the CFF)  a long wi th the poss ib i l i ty  to  bet ter  model  maintenance,  
repai r  and spare par ts ,  manufactur ing processes and t ranspor t  in  the EcoRepor t  Tool .   
 
Thus,  there are some d i f ferences in the recommendat ions made in  the two s tud ies and the 
current  rev is ion of  MEErP.  Wesnæs and Hansen suggested to a lso inc lude inc inerat ion in the 
CFF.  However ,  waste inc inerat ion and landf i l l  has been removed f rom the CFF in  the current  
MEErP update.  Fur thermore,  a l l  impact  categor ies f rom the PEF method wi l l  be implemented 
in to  EcoRepor t  Tool  in  the current  MEErP rev is ion.  However ,  Wesnæs and Hansen (2021)  
recommended to not  inc lude the impact  categor ies re la ted to  tox ic i ty .  Fur thermore,  i t  is  s t i l l  
unc lear  how durabi l i ty  wi l l  be model led in  the EcoRepor t  Tool .  F ina l ly ,  normal isat ion and 
weight ing wi l l  not  be inc luded f rom the PEF method.  
 
Table 7: Overview of recommendations provided in Wesnæs et al. (2019) and Wesnæs and Hansen (2021) and the 
changes in the current MEErP revision. Red indicates that it is not covered in the MEErP update, yellow indicates that 
it is partly covered in the MEErP update and green indicates that it is covered in the MEErP update. 

Recommendations from two previous 
studies 

MEErP update 2020-20221 

Recommendations to  MEErP tasks 

Para l le l  s t ructure between PS and PEFCR  Not  covered 

Al ignment  of  product  categor ies and 
funct ional  un i ts  in  PEFCR wi th base cases 
in  MEErP 

Not  covered 

More s tud ies on l i fe t ime,  l i fe t ime 
extens ion,  repai r ,  spare par ts ,  
maintenance,  reuse and the impact  o f  
maintenance and repair  on product  
l i fe t ime 

Not  covered in  the current  rev is ion.  However ,  a  
new model  for  ca lcu la t ing durabi l i ty  (cover ing 
maintenance,  reuse and repai r )  is  implement  
based on ex is t ing s tud ies and s tandards.   

Recommendations to  the EcoReport  Tool  

Use the EF datasets  in the EcoRepor t  
Tool  

Covered 

Use the Impact  categor ies f rom PEF 
(exc lud ing tox ic i ty )  

Covered (however  a l l  16 impact  categor ies 
have been inc luded)  

A c learer  descr ipt ion of  the method 
appl ied for  the share of  pr imary and 
secondary mater ia l  used in  the product ion 
in  the EcoRepor t  Tool  a long wi th an 
examinat ion and update of  data 

Covered:  As the data wi l l  be rep laced by the 
PEF data  

 
 
1 To be conf i rmed (MEErP rev iew s tudy s t i l l  on-going) .  



THE INTEGRATION OF THE PEF METHOD IN THE ECODESIGN DIRECTIVE 
 

 
 

34

Incorporate the PEF model l ing of  
recyc l ing and waste inc inerat ion ( the CFF) 
inc lud ing a l locat ion factors  and defau l t  
data but  exc lud ing the qual i ty  factors  and 
downcyc l ing fac tors  

Par t ly  covered:  A s impl i f ied vers ion of  the CFF 
is  incorporated into  the EcoRepor t  Tool  wi th  
the a l locat ion factors  and defau l t  data (but  
energy recovery  and d isposal  in  landf i l l  w i l l  not  
be inc luded 

Inc lude recyc l ing rates f rom PEF and data 
f rom the background repor ts  f rom EUs l is t  
o f  c r i t ica l  mater ia ls  

Covered as data f rom PEF wi l l  be incorporated 
in to  the EcoRepor t  Tool  and cr i t ica l  mater ia ls  
wi l l  be handled accord ing to the new cr i t ica l  
mater ia l  approach inc lud ing a s tep-by-s tep 
approach tak ing outset  in  EUs l is t  o f  cr i t ica l  
mater ia ls  

Poss ib i l i ty  to  make changes to the 
recyc l ing rates in  the EcoRepor t  Tool  

Covered  

The poss ib i l i ty  to bet ter  model  d i f ferent  
l i fe t imes in  the EcoRepor t  Tool  

Par t ly  covered:  A new model  for  ca lcu la t ing the 
durabi l i ty  o f  the products  is  int roduced 
inc lud ing upgrade and repai r .  However ,  the 
actua l  implementat ion of  durab i l i ty  in  the 
EcoRepor t  Tool  is  not  dec ided yet .  

The poss ib i l i ty  to model  d i f ferent  
scenar ios in the EcoRepor t  Tool  wi th  
dynamic sa les,  s tock,  and ef f ic iency 
improvements  

Par t ly  covered:  A dynamic model  for  sa les and 
s tock wi l l  be inc luded.   

The poss ib i l i ty  to bet ter  model  
maintenance,  repai r  and spare par ts ,  
manufactur ing processes,  and t ranspor t  in  
the EcoRepor t  Tool  

Covered:  I t  w i l l  be poss ib le  to model  i t  
separate ly  and cons is tent ly  and to  add energy 
and mater ia ls  consumed dur ing the processes 

Normal isat ions factors  and weight ing f rom 
the PEF method  

Not  covered 

Deta i led gu ide for  how to  in terpret  the 
normal ised and weighted resu l ts  

Not  covered 

Inc lude the oppor tun i ty  to  create 
scenar ios d i rect ly  in the EcoRepor t  Tool  

Par t ly  covered.  Feas ib le  to some extent  (as  
model ing d i f ferent  scenar ios is  poss ib le  wi th  
d i f ferent  spreadsheets) .  The too l  is  however  
too s impl i f ied to model  d i f ferent  scenar ios in 
para l le l .  

Inc lude a dynamic model l ing for  CO2 
emiss ions cons ider ing the decreas ing CO2 
f rom e lect r ic i ty  consumpt ion  
 

Covered as PEF data is  now used 
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5 OVERLAP BETWEEN THE PRODUCT SCOPE IN 
THE ECODESIGN REGULATIONS AND THE 
PEFCRS 
A precondi t ion for  us ing product  spec i f ic  e lements  f rom the PEF method in  MEErP and in  the 
ecodesign regulat ions more spec i f ica l ly  is  that  the product  groups covered by the ecodesign 
regulat ions and the PEFCRs are over lapping.   
 
By the end of  2021,  there are no over laps between adopted implement ing measures under  the 
Ecodesign Di rect ive and f ina l ised PEFCRs.  Current ly ,  19 PEFCRs are f ina l ised as par t  of  the 
p i lo t  phase and f ive new PEFCRs are to  be developed dur ing the t rans i t ion phase.  Out  o f  the 
19 f ina l ised PEFCRs,  s ix  were covered by the current  scope of  the Ecodesign Di rect ive 
(cover ing energy-re lated products)  inc lud ing rechargeable bat ter ies ,  hot  and co ld-water  supply  
p ipes wi th in the bu i ld ing,  IT-equipment  (s torage) ,  photovol ta ic  e lect r ic i ty  product ion,  thermal  
insu l ta t ion and un in ter rupt ib le  power  supply  (see Table 8) .  None of  the new PEFCRs to be 
developed dur ing the t rans i t ion phase are wi th in the current  scope of  the Ecodesign Di rect ive.  
 
For  the s ix  PEFCRs,  wi th in  the scope of  the Ecodesign Di rect ive,  on ly  four  were inc luded in  
the work ing p lan of  the Ecodesign Di rect ive resu l t ing in the development  of  preparatory  
s tud ies.  The product  categor ies covered are rechargeable bat ter ies ,  photovo l ta ic  e lect r ic i ty  
product ion,  thermal  insul ta t ion and un in ter rupt ib le  power  supply .  For  thermal  insu lat ion i t  was 
dec ided not  to  proceed wi th  spec i f ic  ecodesign regulat ion in  2014.  Main ly ,  because the energy 
sav ing potent ia l  in  the use phase outweighs the energy consumpt ion in  the product ion phase,  
and because i t  would over lap wi th  ex is t ing regulat ion.  I t  was a lso dec ided not  to go wi th 
ecodesign regulat ion for  rechargeable bat ter ies .  Ins tead,  rechargeable bat ter ies  wi l l  be 
covered by the Bat tery  Regulat ion.  One of  the arguments for  not  go ing forward wi th  ecodesign 
regulat ion on bat ter ies was that  t ranspor t  is  not  covered by the Ecodesign Di rect ive.  Thereby,  
i t  was not  poss ib le  to  cover  bat ter ies  for  e-mobi l i ty  wi th in the scope of  the Ecodesign 
Di rect ive.  For  un in ter rupt ib le  power  supply  ecodesign regulat ions has l ikewise been 
abandoned.  However ,  ecodesign regulat ion for  photovol ta ic  e lect r ic i ty  product ion is  s t i l l  
ongoing.   
 
Wi th the EU’s  Susta inable  Products  In i t ia t ive f rom the second act ion p lan on c i rcu lar  economy,  
a  poss ib le expansion of  the scope of  the Ecodesign Di rect ive is  proposed to a lso cover  
products  such as text i les ,  furn i ture and h igh impact  intermediary  products  (such as s tee l ,  
cement  and chemica ls)  (European Commiss ion 2020a) .  Depending on how the more prec ise 
def in i t ion wi l l  be of  text i les ,  furn i ture,  and h igh impact  in termediary  products ,  there is  a  
potent ia l ly  larger  number  of  PEFCRs which wi l l  now be wi th in  the scope of  the Ecodesign 
Di rect ive as i l lus t rated in  tab le 8 .  
 
  



THE INTEGRATION OF THE PEF METHOD IN THE ECODESIGN DIRECTIVE 
 

 
 

36

Table 8: Overlap between the PEFCR and the Ecodesign Directive (European Commission 2021c; 2021b). Green 
indicates that there is an overlap, yellow indicated that there might be an overlap and red indicated that there is no 
overlap.  

 PEF product  
groups 

Within the 
scope of  the 
Ecodesign 
Direct ive 
(energy-related 
products)  

Covered by the 
working plans 
and/  or 
preparatory 
study 

Covered by 
the potentia l  
extension of  
the 
Ecodesign 
Direct ive 

PEFCR 
developed 
under  the p i lo t  
phase 

Rechargeable 
Bat ter ies 

Covered  Ecodesign 
regulat ion under  
development  

 

Decorat ive pa in ts     

Hot  and co ld-water  
supply  p ipes wi th in  
the bu i ld ing 

 Covers on ly  
showerheads and 
taps 

 

Household l iqu id  
laundry detergents  

   

In termediate  paper  
product  

   

IT  equipment  – 
s torage 

   

Leather     

Meta l  sheets     

Photovol ta ic  
e lect r ic i ty  
product ion 

 Ecodesign 
regulat ion under  
development  

 

Thermal  insu l ta t ion  Ecodesign 
regulat ion 
re jected/  
postponed 

 

T-sh i r ts     

Unin ter rupt ib le  
power  supply  

 PS completed in  
2014 no 
regulat ion 
developed 

 

Beer     

Dai ry     

Feed for  food-
producing animals  

   

Packed water     

Pasta    

Pet  food (cats  & 
dogs)  

   

Wine    

PEFCR under  
development  
dur ing the 

Appare l     

Cut  f lowers and 
pot ted p lants  

   

F lex ib le  packaging    
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t rans i t ion 
phase 

Synthet ic  tur f     

Mar ine f ish    

5.1 SUB-CONCLUSIONS 

I t  can therefore be conc luded that  the poss ib i l i ty  to use product -spec i f ic  data and ru les f rom 
the PEFCRs in  MEErP and the ecodesign process in general  is  l imi ted on the shor t  and 
medium t imeframe due to  the very  l imi ted over laps in  the product  groups covered.  Two 
except ions are photovol ta ic  e lec t r ic i ty  product ion,  and then there are a lso a potent ia l  over lap 
between the Bat tery  Regulat ion and the PEF method.  The fo l lowing chapter  wi l l  therefore look 
more spec i f ica l ly  on how PEFCR has been used for  these two product  categor ies.  
Fur thermore,  for  the a l ready over lapping product  groups,  the scopes,  and def in i t ions in  the 
PEFCR and the preparatory  s tud ies s t i l l  d i f fer ,  making i t  more d i f f icu l t  to  fu l ly  take advantage 
of  the data and ru les developed in  the PEFCR in  the MEErP s tud ies and Ecodesign 
Regulat ion.  
 
Based on the in i t ia l  conc lus ions two recommendat ions can be made to bet ter  ut i l i se PEF and 
the PEFCR in  MEErP and the Ecodesign Regulat ions:  

  Create a larger  over lap between the product  groups covered by the ecodesign 
regulat ion and the PEFCRs.  Though i t  is  impor tant  to under l ine that  the process and 
cr i ter ia  for  se lect ing products  for  PEFCRs and for  Ecodesign Regulat ion d i f fer .   

  To un i fy  the scope and product  def in i t ions appl ied by the PEFCRs and the ecodesign 
regulat ions.   
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6 CASE STUDY OF PHOTOVOLTAICS AND 
BATTERIES 
In  Chapter  5 ,  two product  groups were ident i f ied as over lapping between the PEFCRs and 
ecodesign preparatory  s tud ies.  In  th is  chapter ,  we invest igate the speci f ics  of  the preparatory  
s tud ies to ident i fy  i f  and how the PEFCR have been appl ied in  the preparatory  s tud ies.  
Fur thermore,  we wi l l  invest igate the proposal  for  regulat ion concern ing bat ter ies  and waste 
bat ter ies ,  as  i t  has rep laced the proposed ecodesign regulat ion.  

6.1 PHOTOVOLTAIC MODULES, INVERTERS AND SYSTEMS 

Solar  panels  and inver ters  are inc luded in  the 2016-2019 work ing p lan of  the Ecodesign 
Di rect ive.  The preparatory  s tudy was conducted by the Jo in t  Research Centre  in the per iod 
2017-2020 (Dodd et  a l .  2020) .  The p i lo t  phase for  the PEF method took p lace f rom 2014 to 
2017,  a lso cover ing the s tudy on photovol ta ic  e lect r ic i ty  generat ion.  Th is  s tudy could serve as 
input  to  the preparatory  s tudy of  the photovol ta ic  modules,  inver ters ,  and systems accord ing 
to  the Ecodesign Di rect ive (DG Envi ronment  -  European Commiss ion n.d. ) .   In  the fo l lowing,  
we wi l l  focus on th is  preparatory  s tudy and the aspects  here,  which re la te  to  the PEF method.   
 
The preparatory  s tudy on photovol ta ic  modules,  inver ters  and systems inc ludes analyses of  
seven d i f ferent  po l icy  opt ions (Dodd et  a l .  2020) :  
 

(1)  Bus iness as usual  scenar io  
(2)  Ecodesign requi rements on modules and inver ters  
(3)  Energy label l ing requi rements  for  res ident ia l  PV systems 
(4)  Ecolabel  cr i ter ia set  
(5)  Green publ ic  procurement  cr i ter ia 
(6)  Combined pol icy  opt ions 
(7)  Pol icy  opt ions us ing other  EU pol icy inst ruments  

In  po l icy  scenar io  2 ,  the preparatory  s tudy suggests  set t ing ef f ic iency and y ie ld  requi rements 
as wel l  as  per formance requi rements  on qual i ty ,  durab i l i ty ,  and c i rcu lar i ty  for  modules (Dodd 
et  a l .  2020) .  For  inver ters ,  the preparatory  s tudy suggests  set t ing per formance requi rements 
on ef f ic iency as wel l  as  qual i ty ,  durabi l i ty ,  and c i rcu lar i ty  (Dodd et  a l .  2020) .  In addi t ion to  
these ecodesign requi rements ,  the preparatory  s tudy suggests  a prov is ion of  l i fe  cyc le  data 
that  would estab l ish a s tandard ised bas is  for  the co l lec t ion,  analys is  and presentat ion of  
module and inver ter  l i fe  cyc le data and L i fe Cyc le  Assessment  (LCA) resul ts  in  the EU  (Dodd 
et  a l .  2020) .  Two impact  categor ies are recommended as focus,  namely  pr imary energy (GER) 
and Global  Warming Potent ia l  (GWP) (Dodd et  a l .  2020) .  Table 9 depic ts  the suggested 
ecodesign requi rements.   
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Table 9: Suggested ecodesign requirement with relation to PEF. (Dodd et al. 2020) 

Performance aspect  Detai led proposed requirement  

In format ion requi rement  

2.5.1 L i fe cyc le  GER and 
GWP product  dec larat ion  

At the la test  by [de layed year  o f  int roduct ion]  and for  a 
representat ive product  f rom each module ser ies p laced on the 
market ,  an Env i ronmenta l  Product  Dec larat ion (EPD) for ,  as  a 
min imum, l i fe  cyc le  pr imary energy (GER) and Global  Warming 
Potent ia l  (GWP) shal l  be developed and prov ided.  
For  fur ther  d iscuss ion:  opt ions are for  the EPD to  be in  
conformi ty  wi th  EN 15804 or  the PEFCR and to  have been 
reg is tered wi th  a Type I I I  Product  Category Rule operator .  

 
As ev ident  f rom Table 9,  the preparatory  s tudy spec i f ica l ly  notes that  the LCA should be in 
conformance wi th the s tandard for  EPD (EN 15804)  for  const ruct ion products  and serv ice,  
which is  deemed re levant  g iven most  photovol ta ic  appl icat ions are bu i ld ing at tached (Dodd et  
a l .  2020) .  Another  opt ion is  for  the LCA to  fol low the PEFCRs for  photovol ta ic  modules (Dodd 
et  a l .  2020) .   
 
To assess the feas ib i l i ty  and formulat ion of  these ecodesign requi rements  and to  inc lude the 
feedback f rom stakeholders ,  a  technica l  and legal  analys is  was conducted by the Jo in t  
Research Centre  of  the European Commiss ion (Jo in t  Research Cent re 2021) .  Th is  is  
especia l ly  impor tant ,  as  the d iscuss ion paper  notes,  due to  the novel ty  of  the proposed 
requi rements ,  as an aspect  that  has not  yet  been enacted wi th in  Ecodesign measures is  
in format ion regard ing the “eco log ical  prof i le ”  or  env i ronmenta l  footpr int ,  as  estab l ished in  
Ar t ic le  14(b)  and Annex I  of  the Ecodesign Di rect ive 2009/125/EC (Jo int  Research Centre  
2021) .  Regard ing the requi rement  on the l i fe  cyc le  GER and GWP product  dec larat ion,  the 
d iscuss ion paper  on ly  inc ludes an analys is  of  the PV modules,  whereas an analys is  of  
inver ters  is  miss ing.  The fo l lowing therefore on ly  regards PV modules.   
 
The d iscuss ion paper  conc ludes that  the Ecodesign Di rect ive  2009/125/EC does prov ide the 
legal  f ramework for  set t ing the proposed requirements on ca lcu la t ion and publ icat ion of  
env i ronmenta l  per formance in format ion v ia  Annex I  Par t  3 (Jo in t  Research Cent re 2021) .   
 
The d iscuss ion paper ,  Annex B:  Ecolog ica l  prof i le  o f  PV modules,  presents  a  pre l iminary  
sketch of  how the ca lcu la t ions of  the eco log ica l  prof i le  could  be organised.  Hence,  the 
proposed method is  subject  to fur ther  rev is ions and e laborat ions.  Annex B of  the d iscuss ion 
paper  c lear ly  s tates that  The harmonized ca lcu la t ion ru les shal l  bu i ld  on the la test  vers ion of  
the Commiss ion Product  Env i ronmenta l  Footpr in t  (PEF) method and re levant  Product  
Env i ronmenta l  Footpr in t  Category Rules (PEFCRs)  and ref lec t  the in ternat ional  agreements  
and technica l /sc ient i f ic  progress in  the area of  the l i fe  cyc le assessment  (Jo int  Research 
Centre  2021) .  However ,  some d i f ferences between the method descr ibed in  Annex B and the 
PEFCR for  PV modules have been ident i f ied.  These d i f ferences are presented in Table 10.   
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Table 10: Identified differences between the methods for the calculations of the ecological profile of PV modules 
proposed in Annex B of the discussion paper and the PEFCR for PV modules. 

 Proposed method in Annex B (Jo in t  
Research Centre  2021) 

PEFCR PV modules (European 
Commiss ion 2019)  

Funct ional  
un i t  (FU) 

The funct ional  un i t  is  fur ther  def ined 
as one kWh (k i lowat t -hour)  of  the tota l  
energy provided over  the serv ice l i fe  
by the PV modules,  measured in kWh 
DC. The tota l  energy is  obta ined f rom 
the y ie ld ca lcu la ted accord ing to 
Annex X.  

The FU is  1  kWh (k i lowat t  hour)  of  DC 
e lect r ic i ty  generated by a photovol ta ic  
module.  The key aspects  of  the FU 
being:  
What:  DC elect r ica l  energy measured 
in  kWh (prov ided power  t imes un i t  o f  
t ime)  at  the out le t  o f  the DC connector  
a t tached to  the junct ion box of  the PV 
module  
How much:  1 kWh of  DC e lect r ica l  
energy 
How wel l :  DC elect r ica l  energy at  the 
photovol ta ic  module at  a  g iven vo l tage 
leve l   
How long:  amount  of  DC e lect r ica l  
energy produced wi th the photovo l ta ic  
module of  a g iven maximum power  
output  dur ing the serv ice l i fe  o f  30 
years.  

Reference 
f low 

The re ference f low is  the amount  of  
product  needed to fu l f i l  the def ined 
funct ion and shal l  be measured in m2 
of  PV module per  kWh of  the tota l  
energy requi red by the appl icat ion 
over  i ts  serv ice l i fe .  

The re ference f low is  the amount  of  
product  ( i .e . ,  photovol ta ic  module)  
needed to  fu l f i l  the def ined funct ion 
and shal l  be expressed in  the 
maximum power  output  measured in  
kWp (k i lowat t  peak)  under  s tandard 
condi t ions.  

System 
boundary 

The fo l lowing l i fe  cyc le  s tages of  the 
PV modules shal l  be inc luded in  the 
system boundary:  

  Raw mater ia l  acquis i t ion and 
pre-process ing 

  Main product  product ion 
The fo l lowing processes shal l  be 
exc luded:  Manufactur ing of  equipment  
for  modules assembly  and recyc l ing,  
as there is  ev idence that  the i r  impacts  
can be cons idered as negl ig ib le .  
A l l  other  processes be longing to  the 
subsequent  l i fe  cyc le s tages,  such as 
t ranspor t  to the p lace of  ins ta l la t ion,  
assembly  o f  the system,  use and 
d isposal ,  d ismant l ing and recyc l ing in  
i ts  case,  of  the PV modules,  sha l l  be 
exc luded f rom the l i fe  cyc le  eco log ica l  
prof i le  ca lcula t ions.  

The l i fe  cyc le  s tages that  sha l l  be 
inc luded in  the system boundary are:  

  raw mater ia l  acquis i t ion and 
pre-process ing 

  product  d is t r ibut ion and 
s torage 

  product ion of  the main product  
  use s tage 
  end of  l i fe  s tage 
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PEF 
prof i le  

The resul ts  shal l  be prov ided as 
character ised resu l ts  (wi thout  
normal isat ion and weight ing)  

The fo l lowing in format ion shal l  be 
inc luded in  the PEF repor t :  

  fu l l  l i fe  cyc le  inventory  
  character ised resu l ts  in  

absolute  va lues,  for  a l l  impact  
categor ies ( inc lud ing tox ic i ty ;  
as a  tab le)  

  normal ised and weighted resu l t  
in  absolu te va lues,  for  a l l  
impact  categor ies ( inc lud ing 
tox ic i ty ;  as a tab le)  

  the aggregated s ing le score in 
absolute va lues.  

 
The d i f ference in  the descr ipt ion of  the funct ional  un i t  is  pr imar i ly  that  the descr ipt ion is  more 
deta i led for  the PEFCR, which may be because the methods descr ibed in  Annex B is  on ly  a  
pre l iminary  sketch for  now,  and the ment ioned Annex X is  not  yet  spec i f ied.  Speci f ica l ly ,  the 
PEFCR spec i fy  the serv ice l i fe t ime to  30 years and that  the funct ional  un i t  is  1 kWh of  DC 
e lect r ic i ty  generated by a photovol ta ic  module at  a g iven vo l tage leve l .  
 
Another  d i f ference is  the def in i t ion of  the re ference f low,  where Annex B spec i f ies  that  the 
re ference f low is  measured in  m2 of  PV module per  kWh of  the tota l  energy requi red by the 
appl icat ion over  i ts  serv ice l i fe ,  whereas the PEFCR speci f ies  i t  to  be expressed in  the 
maximum power output  measured in  kWp (k i lowat t  peak)  under  s tandard condi t ions.  
 
The perhaps largest  d i f ference between the two methods is  that  Annex B spec i f ies  that  the 
on ly  two l i fe cyc le  phases that  should be inc luded in  the ca lcu la t ions are the raw mater ia l  
acquis i t ion and pre-process ing as wel l  as  the main product  product ion,  whereas the PEFCR 
inc ludes a l l  l i fe  cyc le phases.  The reason for  the select ion of  two l i fe cyc le  phases in  Annex B 
is  that  these two phases by far  are responsib le  for  the largest  impact  on energy consumpt ion 
and greenhouse gas emiss ions,  which are the two impact  categor ies in  focus (Jo in t  Research 
Centre  2021)  
 
The f ina l  d i f ference l is ted in  Table 10 is  that  Annex B recommends that  the resu l ts  are 
prov ided as character ised resu l ts  (wi thout  normal isat ion and weight ing) ,  whereas the PEFCR 
recommends that  the resu l ts  are presented both as character ised resu l ts  in  absolute va lues,  
as normal ised and weighted resul ts  in  absolute va lues and as aggregated s ing le  score in  
absolu te  va lues.  Hence,  the PEFCR recommends to  a lso inc lude the normal ised and weighted 
resul ts  whereas Annex B does not .  The normal ised and weighted resu l ts  represents  a fur ther  
aggregat ion of  the character ised resu l ts .  However ,  they a lso makes the resu l ts  eas ier  to 
communicate to non LCA exper ts .  

6.2 BATTERIES 

6.2.1 PREPARATORY STUDY ON RECHARGEABLE ELECTROCHEMICAL BATTERIES 
WITH INTERNAL STORAGE 

In  the per iod September  2018 to September  2019,  a preparatory  s tudy was prepared by VITO,  
The F lemish Inst i tu te for  Technolog ica l  research,  The Fraunhofer  Inst i tute  for  Systems and 
Innovat ion Research and Viegand Maagøe focus ing on rechargeable e lect rochemica l  bat ter ies  
wi th  interna l  s torage (European Commiss ion n.d. ) .  The scope of  the preparatory  s tudy is  h igh 
energy rechargeable bat ter ies o f  h igh spec i f ic  energy wi th  so l id  l i th ium cathode chemist r ies  o f  
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e-mobi l i ty  and s tat ionary  energy s torage.  In March 2020,  a  fo l low up s tudy was publ ished,  
focus ing among other  th ings on the feas ib i l i ty  of  extending the scope to E lect r ic  Scooter ,  
B icyc les ,  Mopeds and Motorcyc les (European Commiss ion n.d. ) .   
 
The preparatory  s tudy on rechargeable bat ter ies  is  not  based in  the work ing p lans of  the 
Ecodesign Di rect ive,  as  other  preparatory  s tudies,  ins tead i t  is  rooted in  the St rateg ic  Act ion 
Plan for  Bat ter ies  f rom May 2018 (European Commiss ion 2018a) .  The a im of  the Act ion Plan is  
to  make Europe a g lobal  leader  in susta inable bat tery  product ion and use,  in the context  of  the 
c i rcu lar  economy  (European Commiss ion 2018b) .  Th is  inc ludes among other  th ings to 
(European Commiss ion 2018b) :  
 

  launch a s tudy on the key determin ing factors  for  the product ion of  safe and 
susta inable ( 'green' )  bat ter ies.  

  put  forward bat tery  susta inabi l i ty  'des ign and use '  requi rements  for  a l l  bat ter ies  to 
comply  wi th when p laced on the EU market  ( th is  compr ises an assessment  and 
su i tab i l i ty  of  d i f ferent  regula tory  ins t ruments  such as the Ecodesign Direct ive and the 
Energy Label l ing Regulat ion and the EU Bat ter ies  Di rect ive) .  

 
S ince the preparatory  s tudy on rechargeable bat ter ies was f in ished,  no work seems to have 
been conducted in estab l ish ing ecodesign requirements  in implement ing measures.  Ins tead,  
the preparatory  s tudy has served as background document  for  the proposal  for  a Regulat ion 
concern ing bat ter ies  and waste bat ter ies  (European Commiss ion 2020d) .  Table 11 features the 
po l icy  measures re la ted to the PEF methodology ,  which are proposed in  the preparatory  s tudy 
of  rechargeable bat ter ies.  
 
Table 11: Proposed policy measures related to PEF in the preparatory study of rechargeable batteries (Van Tichelen et 
al. 2019) 

Proposed 
pol icy 
measures -  
Requirement 
on carbon 
footprint  
information 

Carbon footpr in t  ca lcu lated accord ing to the Product  Env i ronmenta l  
Footpr in t  Category Rules (PEFCR) for  h igh spec i f ic  energy rechargeable 
bat ter ies  for  mobi le  appl icat ions.  The carbon footpr in t  is  therefore par t  o f  a  
l i fe  cyc le approach,  and the PEF,  among other  impact  categor ies,  def ines 
how to ca lcu la te  the GWP. The PEFCR has a lso def ined a representat ive 
product  ( the average product  so ld  in  EU),  for  d i f ferent  types of  bat ter ies ,  
inc lud ing EV.  I t  prov ides the ca lcu la t ions of  the corresponding benchmark,  
inc lud ing the Global  Warming Potent ia l  (GWP).  I t  a lso inc ludes LCI  data for  
l i th ium bat ter ies.   
A lso,  to  be prov ided are the ca lcu la ted Pr imary Energy (MJ)  and the share 
of  e lect r ic i ty  (MJ)  accord ing to the PEFCR and compat ib le wi th  the MEErP.  
When the PEFCR carbon footpr int  ca lcu la t ion is  not  based on the loca l  
e lect r ic i ty  mix ,  a  warranty  should be prov ided that  the low carbon e lect r ic i ty  
( i f  any)  has been suppl ied based on hour ly  net  meter ing.  Country  spec i f ic  
res idual  e lec t r ic i ty  gr id  mix  cou ld  be cons idered for  the product ion th is  
would encourage bat tery  manufacturers  to seek c lean (prov ided i t  is  
addi t iona l )  e lect r ic i ty  supply ,  thus put t ing pressure on member  s tates to 
increase thei r  investment  in renewable power  generat ion.  This  can be for  
done by insta l l ing a bat tery  ESS on the product ion p lant  i tse l f  to  cope wi th  
var iab le  supply  o f  renewables and preferab ly  second l i fe EV bat ter ies that  
re turn to p lant  before remanufactur ing.  A lso,  informat ion could  be prov ided 
more spec i f ic  on the share of  renewable energy used in the e lect r ic i ty  mix .  
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Carbon footpr in t  (gCO2eq/kWh) should be ca lcu la ted;  re lat ive to  the 
min imum funct ional  un i t  based on the product  warranty  and re la t ive to the 
spec i f ied average l i fet ime based on laboratory  tests  and the appl icab le  test  
cyc les f rom EN standards.  

Scope High energy rechargeable bat ter ies of  h igh spec i f ic  energy wi th  so l id  l i th ium 
cathode chemist r ies  of  e-mobi l i t y  and s tat ionary energy s torage.  

Timing Carbon footpr in t  in format ion requirements for  a l l  l i th ium ce l ls  should s tar t  
f rom 2021.  
Carbon footpr in t  in format ion for  packs and systems should s tar t  f rom 2022.  

Threshold I t  is  not  recommended to  put  a  min imum carbon footpr int  threshold  in the 
shor t  term,  because there are severa l  cha l lenges to  be addressed for  the 
carbon footpr in t  in format ion f i rs t .  
I t  is  recommended to  recons ider  the opt ion to set  a min imum threshold on 
carbon footpr in t  2  years  af ter  that  th is  in format ion is  made avai lab le  based 
on the in format ion prov ided by the manufacturers .  

 
F i rs t ,  i t  appears f rom Table 11 that  the proposed carbon footpr in t  should fo l low the PEFCR.  
Fur thermore,  in l ine wi th the approach appl ied in  prev ious implement ing measures a two- t ier  
approach is  recommended.  This  impl ies that  in  the shor t  term the requi rement  should focus on 
prov id ing carbon footpr in t  in format ion,  whi le set t ing min imum thresholds is  recommended to  
be appl ied two years af ter  the informat ion requi rement  is  in  force,  and the threshold should be 
based on the in format ion prov ided by the manufacturers .  

6.2.2 PROPOSAL FOR REGULATION CONCERNING BATTERIES AND WASTE 
BATTERIES 

Current ly ,  bat ter ies  are regula ted through Di rect ive 2006/66/EC (European Commiss ion 2006) .  
In  accordance wi th  Ar t ic le  23 of  th is  Di rect ive,  an eva luat ion repor t  on the implementat ion and 
the impact  on the env i ronment  and the funct ion ing of  the in terna l  market  of  Di rect ive 
2006/66/EC was publ ished in  Apr i l  2019 (European Commiss ion 2019a) .  The evaluat ion of  the 
Di rect ive focused pr imar i ly  on the co l lec t ion and recyc l ing of  waste bat ter ies and the 
management  of  hazardous substances in  bat ter ies (European Commiss ion 2019b) .  Whi le ,  i t  is  
conc luded that  the d i rect ive has del ivered pos i t ive resu l ts ,  l imi tat ions are a lso h ighl ighted,  
such as (European Commiss ion 2019b) :  
 

  The current  targets  for  co l lec t ing waste por tab le bat ter ies do not  promote a h igh leve l  
o f  co l lec t ion.  

  […]  the genera l  ob ject ive of  ach iev ing a h igh leve l  o f  mater ia l  recovery has not  been 
achieved.  Recyc l ing ef f ic ienc ies are def ined for  on ly  two substances:  lead and 
cadmium, ignor ing other  va luable  components  such as cobal t  and l i th ium.  In addi t ion,  
these def in i t ions are not  or iented towards increas ing mater ia l  recovery .  Therefore,  
current  recyc l ing requi rements are not  cons idered appropr ia te  to  promote a h igh leve l  
o f  recyc l ing and recovery f rom waste bat ter ies and accumulators .  

  Extended producer  responsib i l i ty  obl igat ions for  indust r ia l  bat ter ies  are not  wel l -
def ined.  There are no deta i led provis ions for  col lec t ion,  set t ing up nat ional  schemes 
and f inanc ing aspects  for  indust r ia l  bat ter ies 

  Whi le  the Direct ive encourages develop ing bat ter ies  wi th smal ler  quant i t ies  o f  
dangerous substances,  i t  does not  spec i fy  any cr i ter ia for  ident i fy ing the substances 
concerned or  the type of  management  measures that  cou ld  be adopted.  

  Repor t ing ob l igat ions are on ly  estab l ished when targets  are set .  The absence of  
quant i f ied targets  makes i t  very  d i f f icu l t  to assess Member  States '  per formance on 
these par t icu lar  aspects .  
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In December  2020,  the Commiss ion proposed a Regulat ion concern ing bat ter ies  and waste 
bat ter ies ,  which wi l l  repeal  Di rect ive 2006/66/EC (on bat ter ies)  and amend Regulat ion (EU)  No 
2019/1020 (on market  surve i l lance and compl iance of  products)  (European Commiss ion 
2020d) .  A l l  bat ter ies  are in  scope of  the Regulat ion,  except  for  bat ter ies  appl ied in equipment  
that  is  sent  in to  space and equipment  connected wi th the protect ion of  Member  States ’  
essent ia l  secur i ty  interests  (European Commiss ion 2020d) .  The proposal  was accompanied by 
an impact  assessment  repor t ,  in  which 13 po l icy  measures are eva luated (European 
Commiss ion 2020c) .  Table 12 features the po l icy  measures re lated to the PEF methodology,  
which are proposed in  the Regulat ion on bat ter ies and waste bat ter ies.  
 
Table 12: Proposed policy measures related to PEF in the Regulation on batteries and waste batteries (European 
Commission 2020d). The highlights are added to emphasise the topics regulated. 

Art ic le  7:          
Carbon footpr in t  o f  e lect r ic  vehic le  bat ter ies  and rechargeable indust r ia l  bat ter ies  
1 .  E lect r ic  vehic le  bat ter ies  and rechargeable indust r ia l  bat ter ies  wi th in terna l  s torage and a 

capaci ty  above 2 kWh shal l  be accompanied by technical  documentat ion  that  inc ludes,  
for  each bat tery  model  and batch per  manufactur ing p lant ,  a  carbon footpr in t  dec larat ion 
drawn up in accordance wi th  the de legated act  re fer red to in the second sub-paragraph 
and conta in ing,  at  least ,  the fo l lowing in format ion:  
a)  admin is t ra t ive in format ion about  the producer ;  
b)  in format ion about  the bat tery  for  which the dec larat ion appl ies;  
c)  in format ion about  the geographic  locat ion of  the bat tery  manufactur ing fac i l i ty ;   
d)  the to ta l  carbon footpr int  of  the bat tery ,  ca lcu la ted as kg of  carbon d iox ide 

equiva lent ;   
e)  the carbon footpr in t  of  the bat tery  d i f ferent iated per  l i fe  cyc le  s tage as descr ibed in 

po in t  4 o f  Annex I I ;   
f )  the independent  th i rd-par ty  ver i f icat ion s tatement ;   
g)  a  web l ink  to  get  access to  a publ ic  vers ion of  the s tudy suppor t ing the carbon 

footpr int  dec larat ion resu l ts .  
 
The carbon footpr int  dec larat ion requi rement  in  the f i rs t  subparagraph shal l  apply  as of  1 
Ju ly  2024 to e lect r ic  vehic le  bat ter ies and to rechargeable indust r ia l  bat ter ies .   
 
The Commiss ion shal l ,  no la ter  than 1 Ju ly  2023,  adopt :  
a)  a  de legated act  in accordance wi th  Ar t ic le  73 to supplement  th is  Regulat ion by 

estab l ish ing the methodology to ca lcu la te  the to ta l  carbon footpr int  o f  the bat tery  
re fer red to  in  po in t  (d) ,  in  accordance wi th the essent ia l  e lements set  out  in Annex I I ;  

b)  an implement ing act  estab l ish ing the format  for  the carbon footpr int  dec larat ion 
re fer red to  in  the f i rs t  subparagraph.  That implement ing act  sha l l  be adopted in  
accordance wi th  the examinat ion procedure refer red to  in Ar t ic le  74(3) .  

The Commiss ion shal l  be empowered to adopt  de legated acts  in accordance wi th  Ar t ic le  
73 to amend the in format ion requi rements  set  out  in the f i rs t  subparagraph.  
 

2 .  E lect r ic  vehic le  bat ter ies  and rechargeable indust r ia l  bat ter ies  wi th in terna l  s torage and 
a capaci ty  above 2 kWh shal l  bear  a conspicuous,  c lear ly  leg ib le ,  and indel ib le  label  
indicat ing the carbon footpr int  performance class  that  the ind iv idual  bat tery  
corresponds to.  
 
In  addi t ion to  the in format ion set  out  in paragraph 1,  the technica l  documentat ion 
shal l  demonst rate that  the carbon footpr in t  dec lared and the re la ted c lass i f icat ion in to  a 
carbon footpr in t  per formance c lass have been ca lcu la ted in  accordance wi th the 
methodology set  out  in  the de legated act  adopted by the Commiss ion pursuant  to the 
four th  subparagraph.   
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The carbon footpr int  per formance c lass requi rements  in  the f i rs t  subparagraph shal l  
apply  as of  1  January 2026 for  e lect r ic  vehic le  bat ter ies  and for  rechargeable indust r ia l  
bat ter ies .  
 
The Commiss ion shal l ,  no la ter  than 31 December  2024,  adopt   

a)  a  de legated act  in accordance wi th  Ar t ic le  73 to supplement  th is  Regulat ion by 
estab l ish ing the carbon footpr int  per formance c lasses re fer red to in  the f i rs t  
subparagraph.  In  prepar ing that  de legated act ,  the Commiss ion shal l  take in to 
account  the re levant  essent ia l  e lements set  out  in  Annex I I ;  

b)  an implement ing act  estab l ish ing the formats  for  the labe l l ing re fer red to  in the f i rs t  
subparagraph and the format  for  the dec larat ion on the carbon footpr int  per formance 
c lass refer red to in  the second subparagraph.  That  implement ing act  shal l  be adopted 
in  accordance wi th  the examinat ion procedure re fer red to in Ar t ic le 74(3) .  

 
3 .  E lect r ic  vehic le  bat ter ies  and rechargeable indust r ia l  bat ter ies  wi th in terna l  s torage and 

a capaci ty  above 2 kWh shal l ,  for  each bat tery  model  and batch per  manufactur ing p lant ,  
be accompanied by technical  documentat ion demonstrat ing that  the declared l i fe  
cycle carbon footprint  value,  is below the maximum threshold  es tabl ished in  the 
de legated act  adopted by the Commiss ion pursuant  to the th i rd  subparagraph.  
 
The requi rement  for  a maximum l i fe  cyc le  carbon footpr int  threshold in the f i rs t  
subparagraph shal l  apply  as of  1 July  2027 for  e lect r ic  vehic le  bat ter ies  and for  
rechargeable indust r ia l  bat ter ies .  
 
The Commiss ion shal l ,  no la ter  than 1 Ju ly  2026,  adopt  a  de legated act  in  accordance 
wi th  Ar t ic le 73 to supplement  th is  Regulat ion by determin ing the maximum l i fe  cyc le  
carbon footpr in t  threshold  re fer red to in  the f i rs t  subparagraph.  In prepar ing that  
de legated act ,  the Commiss ion shal l  take into account  the re levant  essent ia l  e lements  
set  out  in  Annex I I .  
 
The int roduct ion of  a  maximum l i fe cyc le carbon footpr int  threshold shal l  t r igger ,  i f  
necessary,  a  rec lass i f icat ion of  the carbon footpr in t  per formance c lasses of  the bat ter ies 
re fer red to  in  paragraph 2.  

 
As apparent  f rom Table 12,  Ar t ic le  7 the Bat tery  Regulat ion proposes a requi rement  on carbon 
footpr int  spec i f ica l ly  for  e lec t r ic  vehic le  bat ter ies  and rechargeable indust r ia l  bat ter ies.  The 
requi rement  is  d iv ided in  three s teps,  which suppor ts  a  gradual  s t r ic ter  requi rement .  The three 
s teps are:  
 

1 .  As of  1  Ju ly  2024,  the bat ter ies  in scope shal l  be accompanied by technica l  
documentat ion that  inc ludes a carbon footpr int  dec larat ion 

2.  As of  1  January 2026,  the bat ter ies  in  scope shal l  bear  a conspicuous,  c lear ly  leg ib le ,  
and indel ib le  label  ind icat ing the carbon footpr in t  per formance c lass that  the ind iv idual  
bat tery  corresponds to  

3 .  As of  1  Ju ly  2027,  the bat ter ies  in scope shal l  be accompanied by technica l  
documentat ion demonstra t ing that  the dec lared l i fe  cyc le carbon footpr int  va lue,  is  
be low the maximum threshold 

Ar t ic le  2 (18)  def ines carbon footpr in t  as the sum of  greenhouse gas (GHG) emiss ions and 
GHG removals  in a  product  system,  expressed as carbon d iox ide (CO2) equiva lents  and based 
on a PEF study us ing the s ing le  impact  category o f  c l imate change (European Commiss ion 
2020d) .   Hence,  c lear ly  re fer r ing to  the use of  the PEF methodology.   
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To suppor t  the requi rements,  the Commiss ion shal l  adopt  a  de legated act  estab l ish ing the 
methodology to  ca lcu la te  the tota l  carbon footpr in t ,  and an implement ing act  estab l ish ing the 
format  for  the carbon footpr in t  dec larat ion (European Commiss ion 2020d) .  Fur thermore,  the 
Commiss ion shal l  adopt  a  de legated act  estab l ish ing the carbon footpr in t  per formance c lasses 
and an implement ing act  es tab l ish ing the formats  for  the label l ing (European Commiss ion 
2020d) .  F ina l ly ,  the Commiss ion shal l  adopt  a  de legated act  determin ing the maximum l i fe 
cyc le carbon footpr int  threshold (European Commiss ion 2020d) .  
 
Annex I I  of  the proposal  to the Regulat ion for  bat ter ies  and waste bat ter ies  features the 
essent ia l  e lements  for  how to ca lcu la te  the carbon footpr in t .  The Annex spec i f ical ly  s tates that  
The harmonised ca lcu lat ion ru les refer red to in Ar t ic le  7 shal l  bu i ld  on the essent ia l  e lements  
inc luded in  th is  Annex,  be in  compl iance wi th the la test  vers ion of  the Commiss ion Product  
Env i ronmenta l  Footpr in t  (PEF)  method and re levant  Product  Env i ronmenta l  Footpr in t  Category 
Rules (PEFCRs)  and ref lec t  the internat ional  agreements and technica l /sc ient i f ic  progress in  
the area of  l i fe  cyc le assessment  (European Commiss ion 2020d) .  Compar ing the suggested 
method in Annex I I  to the PEFCR on High Spec i f ic  Energy Rechargeable Bat ter ies  for  Mobi le 
Appl icat ions (S ire t  et  a l .  2020) ,  i t  appears that  ca lcu la t ions of  funct ional  un i t  and reference 
f low are ident ica l .  As regards the system boundary,  th is  inc ludes a l l  l i fe  cyc le  s tages and the 
two methods are ident ica l  except  for  the except ion l is ted in  Table 13.  
 

Table 13: Exceptions to the system boundary listed in Annex II (European Commission 2020d) and in PEFCR (Siret et 
al. 2020). 

Exceptions l isted in Annex I I ,  and not  
mentioned in PEFCR 

Except ions l isted in PEFCR,  and not  
mentioned in Annex I I  

The use phase should be exc luded f rom the 
l i fe  cyc le carbon footpr in t  ca lcu la t ions,  as 
not  be ing under  the d i rect  in f luence of  
manufacturers  un less i t  is  demonstra ted that  
choices made by bat tery  manufacturers  a t  
the des ign s tage can make a non-negl ig ib le  
cont r ibut ion to th is  impact .  

Deta i led t ranspor t  operat ions descr ip t ion for  
raw mater ia ls ,  product  d is t r ibut ion or  end of  
l i fe :  as the impact  has been ca lcu lated as 
negl ig ib le ,  on ly  the defau l t  data prov ided 
shal l  be used,  un less pr imary data of  
requi red qual i ty  (see parag 5.4)  is  ava i lab le .  

 Secondary data are used for  the 
env i ronmenta l  impact  of  assembled 
e lect ron ics and mechanica l  par ts ,  based on 
the mater ia ls  composi t ion used.  

 
As regards the carbon footpr in t  c lasses,  Annex I I  c lar i f ies  that  a meaningfu l  number  of  c lasses 
wi l l  be def ined depending on the dis t r ibut ion of  the va lues of  the bat ter ies ’  carbon footpr in t  
dec larat ions p laced in the EU interna l  market  (European Commiss ion 2020d) ,  and category A 
def ined as the best  c lass.  The threshold ident i f icat ion for  each per formance c lass is  based on 
the per formance of  the bat ter ies  p laced on the market  in the prev ious three years.  The 
per formance c lasses and thresholds wi l l  be rev iewed by the Commiss ion every three years 
(European Commiss ion 2020d) .  Fur thermore,  the Commiss ion wi l l  ident i fy  maximum l i fe  cyc le 

carbon footpr in t  thresholds based on (European Commiss ion 2020d):  
 

  the informat ion co l lec ted through the carbon footpr in t  dec larat ions 
  the re la t ive d is t r ibut ion of  the carbon footpr int  per formance c lasses of  bat tery  models  

p laced on the market  
  the sc ient i f ic  and technica l  progress in  the f ie ld  
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7 IMPLEMENTING THE PEF METHOD IN MEERP - 
OPPORTUNITIES AND BARRIERS 
The fo l lowing chapter  prov ides an overv iew of  the oppor tuni t ies  for  implement ing the PEF 
method and the PEFCRs in to the Ecodesign Di rect ive on the shor t ,  medium,  and long term.  
This  is  fo l lowed by a sect ion on how the PEF method can suppor t  the uptake of  mater ia l  
e f f ic iency requi rements  in  future ecodes ign regula t ions.  Hereaf ter ,  some of  the barr iers  for  the 
use of  the PEF method and the PEFCRs in the context  of  the Ecodesign Di rect ive are 
e laborated.   

7.1 THE OPPORTUNITIES FOR IMPLEMENTING THE PEF METHOD INTO THE 

ECODESIGN DIRECTIVE 

As our  s tud ies have revealed there are cur rent ly  d i f ferent  poss ib i l i t ies  in  p lay for  implement ing 
the PEF method in to the Ecodesign Di rect ive on the shor t ,  medium, and long term.   

7.1.1 THE USE OF THE PEF METHOD IN THE MEERP REVISION 

The MEErP rev is ion covers e lements which were s t ressed by the s takeholders  as in need of  a 
rev is ion,  such as c i rcu lar  economy,  improved impact  assessment  methods for  impact  category  
beyond the GHG, update and improvement  o f  the background datasets ,  bet ter  assessment  of  
the end-of - l i fe  model l ing of  the product ,  ex tended l i fet ime,  embodying the l i fe  cyc le  cost ing,  
externa l  env i ronmenta l  cost ,  a rev iew of  cr i t ica l  raw mater ia l  assessment  method and in i t ia l  
analys is  of  soc ia l  aspects  re lated to  susta inable sourc ing of  mater ia ls  (JRC 2021) .  E lements 
f rom the PEF method wi l l  be implemented into  MEErP in the ongoing rev is ion.  On the shor t  
term,  and a l ready work in  progress,  is  the implementat ion of  the PEF impact  categor ies,  the 
EF datasets  and the s impl i f ied vers ion the CFF in to  the EcoRepor t  Tool .  St i l l ,  the EcoRepor t  
Tool  wi l l  remain in  i ts  in i t ia l  form as a s impl i f ied LCA too l  (JRC 2021) .  
 
The ongoing MEErP rev is ion is  not  an extens ive one (JRC 2021) ,  as  the Ecodesign Di rect ive 
is ,  as par t  of  the SPI ,  under  rev is ion and i ts  scope wi l l  be extended to a lso cover  non-energy-
re la ted products .  However ,  the ongoing rev is ion of  MEErP may a lso have a ro le  to  p lay on the 
longer  term,  in  the rev ised Ecodesign Di rect ive,  as exp la ined by one of  the representat ives 
f rom the MEErP rev is ion team (JRC 2021) :  
 

The Commiss ion is  current ly  rev is ing the MEErP methodology for  a pol icy  ( the Ecodesign 

Di rect ive) ,  which is  go ing to be rev ised and extended in  scope by a broader  ongoing po l icy  

( i .e.  the SPI) .  On one hand,  i t  is  s t i l l  not  known i f  /  when a new methodology wi l l  be in  p lace.  

On the other  hand,  the current  rev is ion of  the MEErP is  a l ready explor ing aspects  that  wi l l  be 

cruc ia l  for  the implementat ion of  the SPI .   

Hence,  these a l terat ions to  MEErP may not  on ly  cover  the t rans i t iona l  per iod unt i l  the rev ised 
Ecodesign Di rect ive s teps in to force but  may a lso const i tu te  va luable learn ings for  the fu ture 
EU product  po l ic ies .  More informat ion on th is top ic  is  prov ided in  sect ion 7.4.   
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7.1.2  THE USE OF THE PEF METHOD IN THE BATTERY REGULATION AND THE 
PREPARATORY STUDY FOR BATTERIES AND PV MODULES, INVERTERS AND SYSTEMS 

The ongoing MEErP rev is ion a lso covers  an examinat ion of  a  more systemat ic  inc lus ion of  
env i ronmenta l  footpr int  or  eco log ical  prof i le  in the des ign opt ions.  Thus,  th is  par t  of  the study 
is  not  f ina l ised by the end of  2021.  However ,  accord ing to  the representat ives f rom the MEErP 
rev is ion team (JRC 2021) ,  re lated re levant  exper iences are the preparatory  s tudy for  PV 
modules,  inver ters  and systems,  the preparatory  s tudy for  bat ter ies  and the proposed 
Regulat ion on bat ter ies and waste bat ter ies .   
 
In  Chapter  6 ,  we s tud ied the preparatory  s tudy on rechargeable bat ter ies and the proposed 
Regulat ion on bat ter ies and waste bat ter ies .  Both propose in format ion requi rements  on carbon 
footpr int  based on PEFCR. In both cases,  a mul t i - t ie r  approach is  proposed,  wi th the f i rs t  t ie r  
be ing an in format ion requi rement  on the carbon footpr int  per formance.  A lso,  in  both cases 
recommendat ions are to  set  up thresholds as a la ter  requi rement .  Fur thermore,  the Regulat ion 
on bat ter ies  and waste bat ter ies  proposes to  develop carbon footpr int  per formance c lasses 
and propose as a t ier  2  requi rement  that  bat ter ies  shal l  be label led accord ing to the 
per formance c lass they correspond to.  As fur ther  e laborated by the PEF representat ive (PEF 
representat ive 2021) :  

So,  in  case of  the bat tery  regulat ion,  we wi l l  have in format ion requi rements  at  the beginn ing.  

Where,  bas ica l ly  the economic operator  p lac ing the bat tery  on the market ,  w i l l  have to te l l  us  

what  the carbon footpr int  for  that  bat tery  is ,  accord ing to the rules.  That  is  not  the min imum 

requi rements .  Then the idea is  wi th t ime,  we wi l l  look in to th is  per formance,  and we wi l l  

es tab l ish min imum requi rements  and c lasses of  per formance.   

On the same note,  the preparatory  s tudy on PV modules,  inver ters ,  and systems,  proposes to  
set  up an in format ion requi rement  on l i fe  cyc le  GER and GWP product  dec larat ion,  based on 
EPD (EN 15804)  or  PEFCR. No thresholds or  per formance c lasses are recommended.  
However ,  accord ing to  the PEF representat ive the poss ib i l i ty  for  set t ing min imum requi rements  
is  a lso current ly  under  cons iderat ion and s tudy (PEF representat ive 2021) :  
 

For  photovol ta ic  modules,  the ins t ruct ion that  we got  f rom the h igher  po l i t ica l  leve l ,  was to  

a l ready look in to the poss ib i l i ty  of  set t ing min imum requi rements f rom day one.  So,  th is  is  

what  we are now look ing in to.  I t  doesn ' t  mean that  th is  wi l l  necessar i ly  happen,  i t  on ly  means 

that  we are look ing to that  and we wi l l  make some proposal  to the ecodesign forum as par t  of  

the impact  assessment .   

Hence,  on the medium and long term the PEF method and the PEFCRs could serve as the 
methodolog ica l  outset  for  inc lud ing env i ronmenta l  footpr in t  or  eco log ical  prof i le  in the des ign 
opt ions.   

7.1.3 SUB-CONCLUSION: THE USE OF PEF ON THE SHORT,  MEDIUM AND LONG 
TERM IN THE ECODESIGN DIRECTIVE 

An overv iew of  the potent ia l  use of  the PEF method in  the context  of  the Ecodesign Di rect ive 
is  prov ided in  F igure 4.  On the shor t  term,  e lements  f rom the PEF method wi l l  be implemented 
in to  the EcoRepor t  Tool  as par t  of  the ongoing rev is ion of  MEErP.  I t  covers  e lements  such as 



THE INTEGRATION OF THE PEF METHOD IN THE ECODESIGN DIRECTIVE 
 

 
 

49

the EF datasets ,  the s impl i f ied vers ion of  the CFF and the impact  assessment  methods f rom 
the PEF method.   
 
In  the medium term,  the PEF method and PEFCRs wi l l  be used as the methodolog ica l  outset  
for  the in format ion requi rements  on carbon footpr in t  in  the Bat tery  Regulat ion and for  potent ia l  
o ther  product  requi rements (as e.g.  the GER and GWP in  product  dec larat ion for  PV modules,  
inver ters ,  and systems) .  On the longer  term,  these in format ion requi rements  could be 
potent ia l ly  expanded fur ther  (e .g.  to develop per formances c lasses and carbon threshold 
requi rements) .  The impact  categor ies may a lso be expanded f rom energy and CO2  emiss ions 
to  other  re levant  impact  categor ies (e .g .  resources and water  consumpt ion)  (JRC 2021) .  Th is  
does not  imply  that  a l l  new implement ing measures wi l l  inc lude in format ion and threshold 
requi rements  re lated to an env i ronmenta l  l i fe  cyc le  impact  ind icator .  As expla ined by the PEF 
representat ive (PEF representat ive 2021) :   

I t  w i l l  be a case-by-case d iscuss ion for  the product  groups,  where we wi l l  dec ide i f  we should 

in t roduce l i fe  cyc le  ind icators .  For  sure i t  w i l l  happen as an in format ion requi rement  and 

probably  i t  w i l l  be connected to the d ig i ta l  product  passpor t .  That  does not  exc lude the 

poss ib i l i ty ,  because we are in t roduc ing that  in  the legal  tex t ,  of  hav ing a lso min imum 

requi rements,  a t  the leve l  o f  l i fe  cyc le  ind icator .  So,  in the fu ture we might  have requi rements  

say ing that  a  cer ta in  T-sh i r t  cannot  be p laced on the market  i f  the c l imate change va lues is  

h igher  than a cer ta in  value.  We wi l l  make i t  exp l ic i t  that  th is  is  poss ib le in  the future.   

Hence,  the dec is ion to  inc lude l i fe cyc le  env i ronmenta l  in format ion in the ecodesign 
requi rements  in the Implement ing measures wi l l  be based on a spec i f ic  eva luat ion of  the 
product  or  product  group in  quest ion.  Th is  is  a lso in  accordance wi th the t rad i t iona l  approach 
in  the Ecodesign Di rect ive,  where the recommendat ions for  ecodesign requi rements in  the 
implement ing measures are based on the preparatory  s tudy.  Fur thermore,  whereas in format ion 
requi rements  for  env i ronmenta l  prof i le  are poss ib le  (and pol icy  proposal  are current ly  under  
development) ,  there are s t i l l  some uncer ta int ies  in  connect ion wi th potent ia l  threshold  
requi rements.  
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Figure 4 Overview of the elements from PEF, which could be implemented into the Ecodesign process on the short, 
medium, and long term. The Ecodesign process does not cover the consultations phases in between the different 

elements. 

7.2 MATERIAL EFFICIENCY ASPECTS FROM PEF  

One of  the a ims of  th is  pro ject  i t  to  determine how the implementat ion of  PEF e lements  into 
MEErP can suppor t  mater ia l  e f f ic iency aspects  on the shor t ,  medium,  and long term in the 
ecodesign regulat ions.  Therefore,  the fo l lowing sect ion wi l l  e laborate on how the aspects  f rom 
PEF method implemented in to the Ecodesign process potent ia l ly  can suppor t  mater ia l  
e f f ic iency aspects .  
 
On the shor t  term,  i t  is  pr imar i ly  the in t roduct ion of  the s impl i f ied vers ion of  the CFF f rom the 
PEF method in to the EcoRepor t  Tool ,  which can suppor t  mater ia l  e f f ic iency aspects  such as 
recyc lab i l i ty  and recyc led content .  The model l ing of  end-of - l i fe  in the current  EcoRepor t  Tool  
has severa l  l imi tat ions,  such as low t ransparency of  assumpt ions for  cer ta in  mater ia ls  and the 
h igh r isk  of  incons is tenc ies across d i f ferent  datasets  (Caldas et  a l .  2021) .  Fur thermore,  the 
current  EcoRepor t  Tool  on ly  have data on recyc lab i l i ty  benef i t  rates for  p last ics  and datasets  
on recyc led mater ia ls  are genera l ly  l imi ted (Caldas et  a l .  2021) .  Hence,  the int roduct ion of  the 
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s impl i f ied CFF in the EcoRepor t  Tool  wi l l  improve cons is tency of  the end-of - l i fe  model l ing a lso 
wi th  other  po l icy  too ls  and improve t ransparency and the data bas is .  Overa l l ,  i t  w i l l  be an 
improvement  of  the end-of - l i fe  model l ing.  However ,  the in t roduct ion of  the s impl i f ied CFF in to 
the EcoRepor t  Tool  is  not  a s t ra ight forward process.  As expressed in the in terv iew wi th the 
representat ives f rom the MEErP rev is ion team (JRC 2021:  36:00) :  

The d i f f icu l ty  here is  that  the c i rcu lar  footpr int  formula should be ta i lored to the product  under  

s tudy,  whereas the Ecorepor t  too l  should remain lean and f lex ib le  to be su i tab le  for  a l l  product  

groups covered by the Ecodesign Direct ive.  So,  i t  is  cur rent ly  cha l leng ing to f ind the r ight  

ba lance between being comprehensive and robust ,  f rom one hand,  and not  too d i f f icu l t  f rom 

the other .  Therefore,  the Ecorepor t  too l  rev is ion a ims to  make th is  implementat ion of  the CFF 

feas ib le  and re lat ive ly  easy a lso for  non-exper t  on PEF 

Hence,  i t  is  not  easy to adopt  the product  or  product  category spec i f ic  CFF into  the gener ic  
EcoRepor t  Tool ,  which should cover  potent ia l ly  a l l  energy-re la ted products .  Fur thermore,  the 
s impl i f icat ions needed to  make the CFF f i t  for  the EcoRepor t  Tool ,  which should be poss ib le to  
use for  non-exper ts ,  a lso impl ies that  f lex ib i l i ty  and cons is tency is  decreased.   
 
In  the long and medium term,  the int roduct ion of  impact  categor ies re lated to  mater ia l  
e f f ic iency aspects  such as the resource use (minera ls  and meta ls)  and resource use ( foss i ls )  
may a lso increase the focus on mater ia l  e f f ic iency aspects .  However ,  as exp la ined more in  
deta i led in  sect ion 7.3.1 ,  there are no ind icat ions of  how these impact  categor ies should be 
used in  the preparatory  s tud ies.  Therefore,  i t  is  d i f f icu l t  to  assess,  i f  the in t roduct ion of  the 16 
impact  categor ies f rom the PEF method wi l l  have any impact  on the preparatory  s tudy or  the 
development  of  ecodesign requi rements .   
 
Other  aspect  re la ted to mater ia l  e f f ic iency such as durabi l i ty ,  re l iabi l i ty ,  repai r ,  upgradabi l i ty  
and remanufactur ing,  CRMs wi l l  not  be af fected or  improved d i rect ly  by the in t roduct ion of  
PEF e lements  in to MEErP or  the EcoRepor t  Tool .  As e laborated by the PEF representat ive 
(PEF representat ive 2021,  42:00) :   

I f  you th ink th ings l ike repai rabi l i ty ,  re l iab i l i ty  and spare par ts ,  they are not  a t  a l l  addressed.  I f  

you th ink about  for  example durabi l i ty ,  that  is  ind i rect ly  addressed,  because when you def ine 

the funct ional  un i t  then you must  look at  the issue of  durabi l i ty ,  longevi ty  you name i t .  For  

example,  repai rab i l i ty  is  not  rea l ly  addressed again very ,  very  ind i rect ly .  That  is  why for  

example repai rab i l i ty ,  JRC has been look ing into  a  repai rabi l i ty  score and develop ing a 

spec i f ic  approach on that .  For  o ther  issues the in tent ion is  not  to change PEF and adapted i t  

to  enable i t  to  look into  th is ,  but  ra ther  to  develop spec i f ic  approaches that  bet ter  a l low us to 

gather  the in format ion that  we need.  So,  we don ' t  see PEF as the s i lver  bu l le t  for  do ing 

every th ing.  I  th ink i t  does very  wel l  cer ta in  th ings and we want  to  use i t  for  those th ings.    

Hence,  the in t roduct ion of  PEF e lements  to the EcoRepor t  Tool  w i l l  main ly  improve the end-of -
l i fe  model l ing such as recyc lab i l i ty  and recyc led content  and the PEF method should not  be 
cons idered the on ly  approach to  ensure that  mater ia l  ef f ic iency aspects  are covered in  the 
ecodesign process.  Consequent ly ,  the current  MEErP rev is ion a lso inc ludes a new method to 
model  durabi l i ty  bu i ld ing on the EN4555x ser ies  of  s tandards and a scor ing system for  repai r  
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and upgrade developed by JRC (Cordel la ,  A l f ier i ,  and Sanfe l ix  2019) .  Fur thermore,  a new 
step-by-s tep approach is  int roduced for  CRMs.  

7.3 BARRIERS FOR THE USE OF THE PEF METHOD IN THE ECODESIGN 

DIRECTIVE 

7.3.1 THE 16 IMPACT CATEGORIES FROM PEF 

As ment ioned,  the 16 impact  categor ies wi l l  be implemented in to the EcoRepor t  Tool  and 
par t ia l ly  replace the ex is t ing impact  categor ies.  Th is  wi l l  improve and cont r ibute to  a l ign the 
resu l ts  of  the EcoRepor t  Tool  and the PEF method.  I t  w i l l  a lso make the EcoRepor t  Tool  more 
f lex ib le  and prov ide more in format ion on the topic .  However ,  i t  is  s t i l l  unc lear  how th is  
addi t iona l  informat ion wi th  more impact  categor ies  wi l l  a f fect  the ecodesign process,  as i t  is  
s t i l l  under  debate how th is  addi t iona l  in format ion should be used in the ecodesign process.  As 
expressed by one of  the representat ives f rom the MEErP rev is ion group (JRC 2021:  25:00) :   

The 16 of  the PEF impact  categor ies wi l l  be implemented in to  the EcoRepor t  Tool  p lus some 

addi t iona l  informat ion,  which s t i l l  has to  be invest igated.  St i l l ,  th is  is  a too l  appl icab le  to any 

product  in  the scope of  the Ecodesign.  Therefore,  i t  w i l l  be le f t  to  the f reedom of  the 

consul tant  do ing the preparatory  s tud ies,  to dec ide how to  use th is  in format ion wi th in  the 

preparatory  s tud ies and to  def ine implement ing measures spec i f ic  for  the product  in  s tudy.  

St i l l  th is  addi t iona l  informat ion has to be fed in to  the consol idated process to  def ine 

implement ing measures 

Hence,  the quest ion remains i f  the LCA in format ion f rom the 16 impact  categor ies wi l l  be used 
in  the ecodesign process,  as there has been a t rad i t ion to  mere ly  focus on energy and GWP in  
prev ious preparatory  s tudy.  Fur thermore,  a  cr i t ique in  the sc ient i f ic  publ icat ions is  that  the 
impact  categor ies are se lected wi thout  suf f ic ient  cons iderat ion for  the matur i ty  leve l  o f  the 
methods (F inkbeiner  2013a;  S ix  et  a l .  2017) .   

7.3.2 THE HIGH COST ASSOCIATED WITH LCA STUDIES 

I t  is  not  yet  c lear  i f  and how the PEF method wi l l  decrease or  increase the cost  of  do ing an 
LCA.  However ,  in  the context  of  the Ecodesign Di rect ive,  imposing too h igh costs  can pose a 
chal lenge,  as  the d i rect ive spec i f ies  (European Commiss ion 2009b,  10) :  

In  the interest  o f  susta inable development ,  cont inuous improvement  in  the overa l l  

env i ronmenta l  impact  of  those products  should be encouraged,  notab ly  by ident i fy ing the 

major  sources of  negat ive env i ronmenta l  impacts  and avoid ing t ransfer  o f  po l lut ion,  when th is  

improvement  does not  enta i l  excess ive costs   

Hence,  the ecodesign requi rements should not  enta i l  any excess ive costs .  The quest ion is  
therefore when someth ing is  excess ive.  Ecodesign min imum informat ion and per formance 
requi rements  us ing PEFCR are a l ready under  cons iderat ion for  photovol ta ics ,  ind icat ing that  i t  
w i l l  not  pose a barr ier .  Fur thermore,  i t  is  a lso under  cons iderat ion to develop l i fe  cyc le  
assessment  too l  that  can be used as bas is  for  the spec i f ic  ca lcu la t ion potent ia l ly  reduc ing the 
costs .   
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7.3.3 INTELLECTUAL PROPERTY RIGHTS OF THE EF DATASETS  

When the PEF idea was in i t ia ted in 2012 i t  was f rom the beginn ing a c lear  pr ior i ty  to  ensure 
that  the PEF stud ies were based on data of  a  h igh qual i ty  (PEF representat ive 2021) .  
However ,  buy ing that  type of  data comes at  a  h igh cost ,  and at  that  t ime resources for  
acqui r ing data was l imi ted (PEF representat ive 2021) .  Consequent ly ,  an agreement  was made 
wi th  the data prov iders ,  that  ins tead of  “buy ing proper ty  r ight ”  they could  buy “ the r ights  to 
use”  the data in  a spec i f ic  s i tuat ion (PEF representat ive 2021) .  Th is  made i t  poss ib le  to s tar t  
up the work o f  develop ing and test ing the PEF method and the PEFCRs (PEF representat ive 
2021) .  However ,  i t  prompts now new chal lenges,  when moving beyond the narrow cont ractua l  
boundar ies spec i f ied in  “ the r ight  to use”  contractua l  setup (PEF representat ive 2021) .  Th is  
becomes a chal lenge when moving to  the actual  potent ia l  po l icy  appl icat ions.  Th is  is  not  on ly  
a  chal lenge in  re la t ion to  the use of  the EF dataset  in  the Ecodesign Direct ive,  but  a lso in  the 
other  po l icy  in i t ia t ives,  where PEF or  OEF p lay a ro le ,  such as the susta inable taxonymy 
regulat ion and the in i t ia t ive on green c la ims (PEF representat ive 2021) .  At  the t ime of  the 
in terv iews,  a  so lu t ion regard ing in te l lec tua l  proper ty r ights  was not  yet  in p lace,  but  work is  
ongoing on reaching an agreement  (PEF representat ive 2021) .  

7.3.4 THE OPEN GOAL AND POLICY APPLICATION OF PEF 

A chal lenge ident i f ied in  sect ion 3.2 .1 ,  is  what  the PEF method and the ex is t ing PEFCRs are 
developed wi thout  a  spec i f ic  goal  and po l icy  appl icat ion in mind.  The reasoning is  that  a  
robust  PEF method and PEFCRs needs to be in  p lace and wel l  tes ted before the actua l  po l icy  
appl icat ion is  poss ib le  (PEF representat ive 2021) .  However ,  th is  approach a lso has some 
drawbacks.  For  both the Bat tery  Regulat ion and the preparatory  s tudy for  photovol ta ic  
modules,  inver ters  and systems,  the idea is  to  use the PEFCRs as the methodolog ica l  outset  
to  carry  out  the env ironmenta l  footpr in t  or  eco log ica l  prof i le .  However ,  in  both cases,  i t  was 
necessary to  make addi t iona l  s tud ies on dev ia t ions f rom the avai lab le  PEFCRs.  The same was 
the case for  the Bat tery  Regulat ion,  as expla ined by the PEF representat ive (PEF 
representat ive 2021) :   

In  the dec is ion for  bat ter ies JRC was asked to  do the update of  the PEFCR in c lose 

co l laborat ion wi th indust r ies .  The need for  the update was bas ica l ly  due to two d i f ferent  

issues.  One is  that  some technolog ies were not  inc luded in  the or ig ina l  PEFCR. So,  we need 

to  extend the scope of  the PEFCR. But  there were a lso some secondary  datasets  that  were not  

cons idered and needed to  be updated.   

This  ind icates that  i t  is  not  poss ib le to apply  the PEFCRs di rect ly ,  as there are d i f ferences in 
the scope of  the two in i t ia t ives.  Some of  these chal lenges could be mi t igated,  i f  the product  
categor ies and funct ional  un i ts  in the PEFCRs and the bases cases in  MEErP would be 
a l igned,  and i f  the PEFCRs and preparatory  s tudies would be running in a  para l le l  s t ructure,  
as suggested in  Wesnæs et  a l .  (2019) .  

7.3.5  L IMITED OVERLAP BETWEEN PRODUCT GROUPS COVERED BY PEFCRS AND 
THE WORKING PLAN OF THE ECODESIGN DIRECTIVE 

As i l lus t ra ted in  Chapter  5 ,  the over lap between the product  groups covered by PEFCRs and 
the work ing p lan of  the Ecodesign Di rect ive is  l imi ted.  Only ,  s ix  of  the developed PEFCRs are 
wi th in  the scope of  the Ecodesign Di rect ive,  and on ly  four  were covered in  the work ing p lans.  
Out  o f  the four  on ly  photovol ta ic  e lect r ic i ty  product ion is  s t i l l  under  cons iderat ion for  
ecodesign regulat ion and rechargeable bat ter ies  wi l l  be covered in the Bat tery  Regulat ion.  I f  
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cons ider ing the poss ib le product  scope of  the rev ised Ecodesign Di rect ive,  more product  
groups covered by PEFCRs (or  under  development of  PEFCRs)  wi l l  be wi th in  the scope.  The 
over lap between product  groups covered by PEFCR ( f ina l ised or  under  development)  and 
product  groups wi th in  scope of  the ecodesign di rect ive or  potent ia l ly  covered by the extended 
ecodesign scope could be hot  and co ld-water  supply  p ipes wi th in  the bu i ld ing,  IT  equipment  – 
s torage,  T-sh i r ts  and appare l .  St i l l ,  the over lap between the product  groups covered by 
PEFCRs and product  groups potent ia l ly  covered by the Ecodes ign Di rect ive is  l imi ted.  Hence,  
i f  the PEF method and the PEFCRs should be used as the methodolog ica l  outset  for  a more 
systemat ic  inc lus ion of  l i fe  cyc le env i ronmenta l  impacts  in the des ign opt ions,  a larger  over lap 
between the covered product  groups is  needed.   

7.4 THE ROLE OF PEF IN THE SUSTAINABLE PRODUCTS REGULATION  

The Ecodesign Di rect ive is  current ly  under  rev is ion,  and in  March 2022 a proposal  for  a new 
regulat ion estab l ish ing a f ramework for  se t t ing ecodesign requi rements for  susta inable 
products  (SPR) was publ ished repeal ing the o ld  Ecodesign Di rect ive.  Due to i ts  novel ty ,  i t  is  
d i f f icu l t  to  pred ic t  how PEF may be used in the SPR. However ,  based on one of  our  interv iews,  
i t  is  poss ib le  to make some pre l iminary  ind icat ions.  These ind icat ions are s t i l l  uncer ta in as the 
negat ions were on go ing at  the t ime of  the interv iew.   
 
I t  is  the idea that  the SPR should use l i fe  cyc le assessments,  in l ine wi th  the Ecodesign 
Di rect ive,  as  a hot -spot  analys is  to  ident i fy  the re levant  l i fe  cyc le  phases and env ironmenta l  
impacts ,  for  which min imum per formance requi rements are developed (PEF representat ive 
2021a) .  However ,  the SPR a lso d i f fers  f rom the Ecodesign Di rect ive,  as i t  w i l l  ex tend the 
focus f rom set t ing requi rements to the product ,  to  a lso set t ing requi rements  to the ent i re  l i fe  
cyc le o f  the product  (PEF representat ive 2021a) .  As expla ined by one of  the interv iewees 
(PEF representat ive 2021a) :  

I t  is  impor tant  to  unders tand that  one of  the major  changes,  that  we are cons ider ing,  is  not  

on ly  adding more product  groups,  which is  o f  course the more ev ident ,  but  i t  is  a lso a d i f ferent  

way of  look ing at  products  us ing much more the l i fe  cyc le  approach.  In  the sense that ,  now we 

are go ing beyond character is t ics  that  can be measured on the product ,  which is  the current  

Ecodesign approach.  Now,  we are look ing at  set t ing requi rements  that  apply  a lso to  the 

manufacture process i tse l f .  So,  the ent i re  supply  chain.  That  is  where PEF enables us to  do 

th ings that  the EcoRepor t  Tool  does not .   

Hence,  the SPR may not  on ly  set  requi rements measurable  d i rect ly  into the product ,  but  a lso 
re la ted to aspects  that  concerns the whole supply  cha in.  Here,  the main too l  w i l l  be the l i fe  
cyc le assessment .  The in i t ia l  ind icat ions are that  d i f ferent  LCA-approaches and standards wi l l  
be cons idered in  the SPR depending on the product  group in  quest ion (PEF representat ive 
2021a) .  An overv iew of  these d i f ferences is  prov ided in  Table 14.   
 
  



THE INTEGRATION OF THE PEF METHOD IN THE ECODESIGN DIRECTIVE 
 

 
 

55

Table 14: Overview of LCA approaches and standards used in SPR based on product group (PEF representative 2021a) 

S
u

s
ta

in
a

b
le

 P
ro

d
u

c
ts

 

In
it

ia
ti

v
e

 

P roduct  groups LCA approaches and standards 

Energy-us ing products  or  energy-
re la ted products  where energy is  the 
predominant  impact  

S impl i f ied LCA approach based on MEErP 
and more spec i f ica l ly  the EcoRepor t  Tool   

Const ruct ion products   More comprehensive LCA approach based on 
EN 15804 Standard on Envi ronmenta l  
Product  Declarat ion (EPDs)  

Other  product  groups wi th in  the 
scope of  SPR 

More comprehensive LCA approach based on 
(1)  PEFCRs,  or  (2)  Ex is t ing PEF compl iant  
s tud ies i f  PEFCRs have not  been developed 
or  (3)  i f  no PEF compl iant  s tud ies ex is t ,  
ISO14044 compl iant  s tud ies should be used 

 
Overa l l ,  the product  groups can be categor ised in to  three sub-categor ies,  where d i f ferent  l i fe  
cyc le assessment  approaches and standards wi l l  be appl ied:  (1)  Energy-us ing products or  
product  where energy is  the predominate impact ,  (2)  const ruct ion products  and (3)  other  
product  groups wi th in  the SPR scope (PEF representat ive 2021a) .    
 

(1)  For  energy-us ing products  and energy-re la ted products ,  where energy is  s t i l l  the 
predominate env i ronmenta l  impact ,  the approach and process wi l l  probably  remain the 
same,  as we know i t  f rom the Ecodesign Di rect ive (e laborated in sect ion 7.1)  (PEF 
representat ive 2021a) .  Hence,  the updated MEErP wi l l  be used as the methodolog ica l  
outset  for  the preparatory  s tudy,  and a s impl i f ied LCA approach wi l l  be cont inued based 
on the updated EcoRepor t  Tool  (PEF representat ive 2021a) .  

(2)  For  const ruct ion products ,  where i t  is  not  poss ib le  to  regulate the products  wi th in  the 
f ramework of  the Const ruct ion Product  Regulat ion,  the preparatory  s tudy may be based 
on a more comprehensive LCA (PEF representat ive 2021a) .  Here,  the EN 15804 s tandard 
on Environmenta l  Product  Declarat ions (EPDs)  may be the outset  for  the LCA (PEF 
representat ive 2021a) .  The EN15804 s tandard for  const ruct ion products  is  se lected to 
ensure cont inu i ty  in the assessment  o f  the products  wi th in the const ruct ion sector  (PEF 
representat ive 2021a) .   

(3)  For  a l l  o ther  products  wi th in  the scope of  the SPR, the outset  for  the preparatory  s tudy 
might  a lso be a more comprehensive LCA approach (PEF representat ive 2021a) .  Here,  
the assessment  could be based on the PEFCRs i f  ava i lab le (PEF representat ive 2021a) .  
I f  PEFCRs are not  ava i lab le ,  the outset  could be PEF compl iant  s tud ies (PEF 
representat ive 2021a) .  Again,  i f  these are not  ava i lab le  e i ther ,  then the outset  could be 
3rd par ty  rev iewed ISO14040 compl iant  s tud ies (PEF representat ive 2021a) .   
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8 CONCLUSIONS  
In  the shor t  term,  the aspects inc luded f rom the PEF method to MEErP are:  the impact  
categor ies,  the EF datasets ,  and a s impl i f ied vers ion of  the Ci rcu lar  Footpr in t  Formular  (CFF) .  
These aspects  are under  implementat ion in to the EcoRepor t  Tool .  Bes ides the implementat ion 
of  PEF aspects  into  the EcoRepor t  Tool ,  the repor t  by Wesnæs et  a l .  (2019)  a lso suggested 
that  the ecodesign preparatory  s tudies and the PEFCR could run in a para l le l  process and that  
the ecodesign preparatory  s tudy could benef i t  f rom us ing the concept  o f  funct ional  un i ts  as 
appl ied in  the PEF method instead of  the base cases.  However ,  there are no p lans,  in  the 
current  MEErP rev is ion,  to  fur ther  a l ign the ecodesign preparatory  s tud ies and the PEFCRs.  
This  would a lso requi re a  bet ter  a l ignment  of  the product  groups covered by the Ecodesign 
Di rect ive and i ts  work ing p lans and the product  categor ies covered by PEFCRs.   
 
In  the medium term,  the PEF method and PEFCRs can be used as the methodolog ica l  bas is  for  
the informat ion requi rements  on carbon footpr in t  in  the Bat tery  Regulat ion and the GER and 
GWP product  dec larat ion for  PV modules,  inver ters ,  and systems.  On the longer  term,  these 
in format ion requi rements  may be expanded to  threshold requi rements  and per formances 
c lasses.  Fur thermore,  the impact  categor ies may be expanded f rom energy and CO2  emiss ions 
to  resources and water  consumpt ion and cover  o ther  product  groups.  Thus,  the dec is ion to  
inc lude an env i ronmental  footpr int  or  eco log ical  prof i le  in the ecodesign requi rements  wi l l  be 
based on a spec i f ic  evaluat ion of  the product  or  product  group in  quest ion.   
 
A l imi tat ion,  to the use of  the PEFCRs,  as the methodolog ica l  bas is  for  a  more systemat ic  
inc lus ion of  env i ronmenta l  footpr int  or  eco log ical  prof i le  in the des ign opt ion,  is  the very  
l imi ted over lap between the product  groups covered by PEFCRs and the Ecodesign Di rect ive.  
Addi t iona l  l imi tat ion to  the use of  the PEF method and the PEFCRs in the Ecodesign Di rect ive 
are:  the miss ing gu ide l ine on how use the impact  categor ies f rom the PEF method in  the 
ecodesign process;  the potent ia l ly  h igh cost  assoc ia ted wi th conduct ing LCA stud ies;  the 
in te l lec tua l  proper ty  r ights  o f  the EF datasets ;  and that  the PEF method and PEFCRs are not  
developed for  th is  spec i f ic  po l icy  appl icat ion.   
 
The implementat ion of  the EF datasets  and CFF in to the EcoRepor t  Tool  wi l l  improve i ts  ab i l i ty  
to  model  recyc l ing and the potent ia l  o f fset t ing for  recyc l ing.  Fur thermore,  the in t roduct ion of  
the impact  categor ies cover ing resource use could a lso potent ia l ly  increase the focus on 
mater ia l  e f f ic iency aspects  in future implement ing measures.  However ,  the implementat ion of  
e lements f rom PEF in to the MEErP and the EcoRepor t  Tool  wi l l  not  d i rect ly  suppor t  other  
c i rcu lar  economy aspects ,  such as repai rab i l i ty ,  durabi l i ty  and upgradab i l i ty .  Fur thermore,  the 
s impl i f icat ions needed for  the implementat ion of  the CFF in to  the EcoRepor t  Tool  and the 
l imi tat ions to  data ava i lab i l i ty  might  prov ide some l imi tat ions for  the EcoRepor t  Tool  to fu l ly  
model  recyc l ing.  Thus,  the MEErP method and the EcoRepor t  Tool  ab i l i t ies  to  ca lcu la te  and 
c lar i fy  other  c i rcu lar  economy aspects  are improved in  the current  MEErP rev is ion through the 
new method for  ca lcu la t ing product  durab i l i ty  inc lud ing a lso upgrade and repai r  opt ions.  
However ,  these ca lcu lat ions methods do not  re ly  on the PEF method but  are based on the 
work f rom the 4555x ser ies of  s tandards and the repai r  index repor t  developed by Jo in t  
Research Centre  supplement ing the PEF method.   
 
Main conc lus ions and recommendat ions:  
 

  On the shor t - term e lement  f rom the PEF method wi l l  be in t roduced in the EcoRepor t  Tool  
cover ing the EF datasets ,  the PEF impact  categor ies and the s impl i f ied CFF.  These 
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elements  wi l l  improve the EcoRepor t  Tool  a lso i ts  end-of - l i fe  model l ing (main ly  
recyc l ing) .  

  On the medium- and long- term the PEF method can be used as the methodolog ica l  outset  
for  set t ing ecodesign requi rements  to  the env i ronmenta l  footpr in t  or  eco log ica l  prof i le  (  
in format ions and threshold requi rements  and per formances c lasses) .  The ecodesign 
requi rements  on env i ronmenta l  footpr in t  or  eco log ica l  prof i le  wi l l  prov ide an oppor tun i ty  
to  set  requi rements to a l l  l i fecyc le phases not  on ly  the product .  

Recommendat ions i f  the OEF method should be used wi th in the Ecodesign Di rect ive:  
  

  A bet ter  a l ignment  of  the product  categor ies and funct ional  un i ts  in the PEFCRs and the 
bases cases in  MEErP is  needed  

  A bet ter  over lap between the product  groups covered by the Ecodesign Di rect ive ’s 
implement ing measures and the PEFCRs is  needed  
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