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Evolution of LCA Funding by top funding sponsors (1997-2022)
Evolution of LCA publications (1991-2022)
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» Significant increasing in research and = Seventh Framework Programme
knowledge on LCA in past 20 years o _ o .
» Significant increase in investments in LCA research and
implementation in past 15 years
Moutik et al., 2023
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Reports and recommendations on LCA & policy o o

Commission

JRC TECHNICAL REPORTS

Life cycle assessment for the
impact assessment of policies

Life thinking and
assessment in the
European policies and
for evaluating policy
options

Sala, S., Reale, F., Cristobal-Garcia J.,

Marelli, L., Pant R.

2016
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JRC reporton LCA in policy

“the use of LCA for supporting the
impact assessment of policies is
still relatively limited. A broad and
international discussion on the
need of a guidance for the
application of LCA in the policy is
ongoing.”

Recommendations for
improvement:

- Improving data quality

- Providing guidance on
modelling approaches and
methodological choices

- Coherence of methodologies

A policymakers’ guide to
Life Cycle Assessment
Policy Brief'
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Assessment (LCA) studies to inform problem and policy framing
: e e .
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Policy recommendations

The use of LCA y stage:

LCAsnd other

guide

ca.

= becsuse ife-<ycle models can reflect the complex nature of vslue
cheins

This

support decision making.

Some policy questions that LCA can inform include:
1. What are the environmental hotspots of

where policy atiention should focus?
2. What are the priority areas and achievable targets
for reducing enviroamental impacts in products.
of industries?
‘What are the potentisl effects and trade-offs
of specific improvement measures on life-
cycle per

ions compare in terms

ipacts, and under what
‘conditions is one better than another?

5. Whatare most effective strategies for

ign, sustainable

raw maters
disposal” (1SO 2006) (Figure 1). L i
e . gk, s skt

el envi i aproduct
its life cycle” (IS0 2006).
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6. What are the potential environmental impacts
of different policy options?

UNEP, 2024
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UNEP report on use of LCA in the early
stages of policymaking

Includes a 4-point checklist for policymakers
to distinguish high vs low quality LCA
studies:

1. Adherence to recognized standards
and methods: such as 1S014040/44
and EF methods

2. Goal and scope alignment

3. Comprehensiveness: includes all
relevant life cycle stages and impact
categories

4.  Critical review and transparency
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Recent large review study on LCA in policies

The International Journal of Life Cycle Assessment (2021) 26:2295-2314
https://doi.org/10.1007/s11367-021-01893-2

POLICIES AND SUPPORT IN RELATION TO LCA

®

Check for
updates

The evolution of life cycle assessment in European policies over three
decades

°,..
LCM 2025

Reviewed documents: 159 policies + 167 communications
LCA-related: 60% policies and 45% communications

Public __Single use plastic
procurement  Bioeconomy (LCT,LCA)
Serenella Sala'2(® - Andrea Martino Amadei’ - Antoine Beylot® - Fulvio Ardente’ Resource efficienc (LCTLCC) (LCA,PEF) EU Green Deal
! 4 REDII (LCA,LCT) | (LCT,LCA)
Received: 22 December 2020 / Accepted: 18 March 2021 / Published online: 20 April 2021 flagship (LCT,LCA,LCC Single market Packaging waste
@ The Author(s) 2021, corrected publication 2021 ging Sustainable
Ecolabel (amendment) (LCT,PEF) green prodcts (LCT,LCA) investments
Abstract a4 Energy Labelling (LCT,LCC) (PEF,LCT,LQC) SLLlé_IfiaplgizlnveSt- (LCT LCA PEF)
r r
Purpose Life cycle thinking (LCT) and life cycle assessment (LCA) are increasingly considered pivotal concept and method 23 Ecodesign (All) ( ’ ) Circular
for supporting sustainable transitions. LCA plays a relevant role in decision support, for the ambition of a holistic coverage R . E
conom
of environmental dimensions and for the identification of hotspots, possible trade-offs, and burden shifting among life cycle gg ) Bioecorjomy Biofuel Action ‘I/an
stages or impact categories. These features are also relevant when the decision support is needed in policy domain. With 34 Waste prevention strategy WasteFD (LCA,PEF) (LCT) LCTL CpA PEF
a focus on EU policies, the present study explores the evolution and implementation of life cycle concepts and approaches 32 (LCT,LCA,LCC) (LCT,LCA) Better (B d'r l_t )
over three decadc‘:s. o ) ) ) o © 30 Sustain. Use resources (LCT) GPP (LCT’ LCC) Regulatmn lodiversity
Methods Adopting an historical perspective, a review of current European Union (EU) legal acts and communications bs1 28 (LCA, LCT) strategy
explicitly mentioning LCT, LCA, life cycle costing (LCC), and environmental footprint (the European Product and Organi- c 26 Intearated (LCT,LCA,PEF)
sation Environmental Footprint PEF/OEF) is performed, considering the timeframe from 1990 to 2020. The documents are Q2 g . REACh Farm to fork
categorised by year and according to their types (e.g. regulations, directives, communications) and based on the covered =22 Product Policy (LCT) trat
= strategy
sectors (e.g. waste, energy, buildings). Documents for which life cycle concepts and approaches had a crucial role are identi- 8 20 (LCT, LCA) (LCT LCA PEF)
fied, and a shortlist of these legal acts and communications is derived. () 18 ! !
Results and discussion Over the years, LCT and life cycle approaches have been increasingly mentioned in policy. From }2 .
the Ecolabel Regulation of 1992, to the Green Deal in 2019, life cycle considerations are of particular interest in the EU. 12 Packaging EOL Vehicles (LCT)
The present work analysed a total of 159 policies and 167 communications. While in some sectors (e.g. products, vehicles, 10 Ecolabel (LCA)
and waste) life cycle concepts and approaches have been adopted with higher levels of prescriptiveness, implementation in 8 (LCT,LCA)
other sectors (e.g. food and agriculture) is only at a preliminary stage. Moreover, life cycle (especially LCT) is frequently 6 !
addressed and cited only as a general concept and in a rather generic manner. Additionally, more stringent and rigorous 4
methods (LCA, PEF/OEF) are commonly cited only in view of future policy developments, even if a more mature interest 2 i . ﬁ
in lifecycle is evident in recent policies. 0
Conclusion The EU has been a frontrunner in the implementation of LCT/LCA in policies. However, despite a growing trend o 8§ 2 3 L 2 2 8 3 84 8 T L g 5 8 2 9 40 9 M3 v v N o9 9 8
:.Flt%ﬂ:;r?pl?mm:lim, the filt]:\jclupmcn]lj of n;:w Cit.ringhu:r{t an:f nmn];:latory n:quli.n:mentds rel?ted to llifc C)::lc :ls still n?:ialiv.ely 2 3 2 g @ a2 QDI Y YT T YT & R R RIYIIFF T L g ag o=
imited. In fact, there are still issues to be solved in the interface between science and policy making (such as verification
and market surveillance) to ensure a wider implementation of LCT and LCA. ELCT WmLCA @ELCC OPE F/OEF
Sala etal., 2021
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Policies applicable to metals

Public __Single use plastic
procurement  Bioeconomy (LCT,LCA)
Resource efficiency (LCT,LCC) (LCA,PEF) I(EU Greer; Deal
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flagship (LCT,LCA,LCC Single market Packaging waste )
Ecolabel (amendment) (LCT,PEF) green prodficts (LCT,LCA) ;l\]lsetsat';zl;ltes
a4 Energy Labelling (LCT,LCC) (PEFLCT,LQC)  Sustain. Invest. (LCT.LCA PEF)
a2 ) (LCT,PEF) LCT,LCA,
40 Ecodesign (All) Circular
38 Bioecorjomy  Biofuel Economy
32 Waste prevention strategy WasteFD (LCA,PEF) (BI;EtTgr ‘(Alfé?tcﬂa;EF)
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g 28 (LCA,LCT) strategy
c 26 Int t (LCT,LCA,PEF)
“,:’ 24 P?’o?:lgurcat le30I|c REACh Farm to fork
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Review of EU policies related to LCA and metallic materials

Selection of documents

Occurrence

Public _Single use plastic
(Lcric)
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flagship (LCTLCALCC)  gjnoie et Packaging v
Ecolabel (amendment) (LCT,PEF) icts (LCT,LCA) 1
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Integrated |
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Relevant documents by Sala et al., 2021 EU documents 2020-2024

Selected relevant documents:

* 11 Regulations (or proposal)

5 Directives

4 Guideline / Standard / Recommendation

(] ] =
LR i Nickel
: European Precious Metals N

Federation
international
ZI N C ’ zinc association

International Copper
Association

°,..
Count | Type of document Document name Reference year

1 Guideline Updated PEF/OEF 2021

2 Regulation Critical Raw Materials Act 2024

3 Regulation Ecodesign for Sustainable Products Regulation (ESPR) 2024

4 Regulation REACH 2006

5 Regulation Batteries regulation 2023

6 Regulation Construction Products Regulation 2011

7 Regulation Carbon Border Adjustment Mechanism (CBAM) 2023

8 Regulation EU Taxonomy 2020

. European Climate Law/ Framework for achieving climate

9 Regulation . 2021
neutrality

10 |Regulation Ecolabel 2010

11 |Regulation proposal Net Zero Industry Act 2023

. Proposal for a Regulation on circularity requirements for

12 |Regulation proposal ) . ] . 2023
vehicle design and on management of end-of-life vehicles

13 |Directive Corporate Sustainability Reporting Directive (CSRD) 2024

14  |Directive Corporate Sustainability Due Diligence Directive (CS3D) 2024

15 Directive Green Claims Directive 2023

16  |Directive End-of-life vehicles 2000

17 |Directive Industrial and Livestock Rearing Emissions Directive (IED 2.0) 2024

18 |Communication Global Battery Alliance (GBA) / Battery Passport framework 2019
EN 15978:2011 Sustainability of construction works -

19 |Standard Assessment of environmental performance of buildings - 2011
Calculation method

20 |Recommendation Safe and sustainable by design (SShD) 2022
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Scope of the review

20 selected documents

Review focused on:

Copper

Nickel

Precious metals
Zinc

General
aspects

Name of the regulation/directive/initiative

Context

Type

Reference year of publication

Status

Application regime

Field regulation applies to

Reference to specific metal/material or supply stages

Reference to other regulations/communications

LCA-related
aspects

Reference to LCA, life cycle thinking, footprint...
Multi-functional processes and Allocation approach/Allocation hierarchy
Data quality and data source requirements (primary/secondary)
Recommended or obligatory background databases (if any)
Functional unit

System boundaries (cradle-to-gate, cradle-to-grave)

Cut-off criteria

Electricity methodology (Market or Location based or both)

End of life and recycled content allocation methods
Impactindicators or preferred LCIA

Classification, characterization, normalization and weighting

Reporting/compliance and verification requirements

Summarizing table (matrix)

Used to understand:

* Timeline

*  Well-covered aspects

* Focus on specific issues

* Alignments/misalignments
* Missing information
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CRMA - 2024
ESPR - 2024

European Climate Law - 2021 IED 2.0 -2024

End-of-life
vehicles - 2000 EU Ecolabel - 2010 PEF/OEF - 2021 30 - 2024
CSRD - 2024
REACH - 2006
55bD - 2022
2000 2005 2010 2015 2020 . 2025
Construction Products Regulation - 2011 EU Taxonomy - 2020
Sustainability of construction works - 2011 Batteries Regulation - 2023
Circularity of (EoL) vehicles - 2023
Document types ™ MNet Zero Industry Act - 2023
| Regulation [or proposal) ] | Directive | CBAM - 2023
[ Recommendation/standard || Reference to PEF/EF | Green claims — 2023
\
GBA Battery Passport — 2023
RWTH CHEN - HITACHI
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Mandatory
T Sustainability of construction works - 2011 Circularity of (EoL) vehicles - 2023 CSRD - 2024
Construction Products Regulation - 2011 Batteries Regulation - 2023 CS3D - 2024
EU Taxonomy - 2020 CBAM - 2023 IED 2.0 - 2024
REACH - 2006 Net Zero Industry Act - 2023 CRMA - 2024
End-of-life vehicles - 2000 European Climate Law - 2021 ESPR - 2024
Green claims — 2023
GBA Battery Passport - 2023
SSbD - 2022
PEF/OEF - 2021
Eu EEDIEbEI - 2n'1n Document tvpes -H\"
Regulation [or proposal) ] | Directive
N Recommendation/standard || Reference to PEF/EF
Voluntary -
A R C H E E:- . . . . Institute of me I\ HITACHI
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Application regime vs. clarity of information (LCA-specific) o o
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1 |
I |
1 I
I |
1 |
I |
. No_ 1 I Clear
guidelines I ™ guidelines
1 |
I |
1 I
I |
1 |
I |
1 I
I |
1 |
I |
1 I
I |
\ 1
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Multi-functional processes & allocation approach o, e
. Qe" :
LCM 2025
Aspect relevance for
the metals industry: Mandatory
Often multiple products
within the same IED 2.0 — 2024 CBAM - 2023 European Climate Law - 2021
ducti t
progtiction system CSRD - 2024 Net Zero Industry Act - 2023 Construction Products Regulation - 2011
CS3D - 2024 Batteries Regulation - 2023 EU Taxonomy - 2020
ESPR - 2024 Circularity of (EolL) vehicles - 2023 REACH - 2006
CRMA - 2024 || Sustainability of construction works - 2011 || End-of-life vehicles - 2000
No
guidelines guidelines
Green claims - 2023
GBA Battery Passport - 2023
SSbD - 2022
PEF/OEF - 2021
EU Ecolabel - 2010
4 Document types N
| Regulation (or proposal) l | Directive
[ Recommendation/standard || Reference to PEF/EF |
Voluntary
. - RWTH HITACHI
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Examples of alighments/misalighments: cut-off

Policy/guideline arbon footp 0 eria (negligible impa

Updated PEF/OEF

Critical Raw Materials Act

Ecodesign for Sustainable Products Regulation (ESPR)
Corporate Sustainability Reporting Directive (CSRD)
Corporate Sustainability Due Diligence Directive (CS3D)
Batteries regulation

Carbon Border Adjustment Mechanism (CBAM)

Net Zero Industry Act

Proposal for a Regulation on circularity requirements for vehicle
design and on management of end-of-life vehicles

Green Claims Directive

Safe and sustainable by design (SSbD)
European Climate Law/ Framework for achieving climate
neutrality

EU Taxonomy

Global Battery Alliance (GBA) / Battery Passport framework

EN 15978:2011 Sustainability of construction works

EU Ecolabel

REACH
End-of-life vehicles
Industrial and Livestock Rearing Emissions Directive (IED 2.0)

Construction Products Regulation

Processes and elementary flows may be excluded up to 3.0% (cumulatively) based on material and energy flows and the level
of environmental significance (single overall score)

< < < <<K <K <K<K <K<K<KK<KK<K <

The cut-off criteria allow for the exclusion of a maximum of 3% of greenhouse gas emissions across processes when
calculating the carbon footprint (CF) of a product.

The assessment shall represent accurately the quantification of the building and scenarios used at the time of the assessment.
The criteria for the exclusion of inputs and outputs for the environmental indicators based on this description of the object of
assessment shall follow the rules according to EN 15804.

Caution should be applied when using the so-called '5% rule'. According to this rule, the input and output streams which

V contribute to less than 5% are excluded. Tins can only be valid after ensuring that the contribution of these streams to the
environmentalimpactis not disproportionétqto their mass, for example, by checking that they contain no hazardous substances.

<
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Clear parameters/guidelines.

Generic orunclear
parameters/guidelines

No parameters/guidelines
identified

l‘ Carbon footprint is important “ Which cut-off criteria to be used?
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Links with life cycle impact categories

./ (cBAM-2023 R
| | Sectors: cement, aluminum, fertilizer, electricity, hydrogen, iron and steel (it may increase) | 9
| |
I | NetZero Industry Act - 2023 e —
I | Sectors: innovative net-zero technologies (wind turbines, batteries, solar PV, heat pumps) :
| T
I | European Climate Law - 2021 Batteries Regulation —2023| | Carbon footprint
'\ Sectors: anthropogenic emissions sources and removals sinksJ Sector: batteries f'
b B e T - o0

-~ ’ :‘\

,” (Green claims — 2023 PEF/OEF - 2021 | __| ESPR - 2024 "1 ' ®
Sectors: environmental claims by traders Sectors: several Sectors: SEUEFEIlJ

Environmental footprint/
Human health

-

Safe and Sustainable by Design - 2022 GBA Battery Passport - 2023 |
Sectors: chemicals/materials development Sectors: batteries value chain |

[
i
|
|
|
I .
I | Sustainability of construction works - 2011 EU Ecolabel - 2010 REACH - 2006
I | sectors: construction and buildings Sectors: several (goods/services) | | 9 ) .
| : . Sectors: chemicals
: Circularity of (EoL) vehicles - 2023 CSRD - 2024 CS3D - 2024 I |No clear footprint |
; | Sectors: motor vehicles and components | |Sectors: several | (Sectors: several | ' I :
|
| (End-of-life vehicles - 2000 |EU Taxonomy - 2020 CRMA - 2024 | s N
i |Sectors: (EoL) vehicles and || Sectors: financial products/ | | Sectors: several, any IED 2.0 - 2024 I
\\ components/materials corporate bonds technology with CRMs f! : Sectors: several {polluting industrial a ctivitiesﬂ:
. i
e T T T T T T s s s s s s - : [construction Products Regulation - 201 1} :
[Regulatiun {or proposal) ] [Remmmendatiun}standard ] [ Directive ] i\sicior_s:fo_ns:trfcim_n _________ ,l
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Limitations & points of attention

Scope: limited number of policies reviewed > many others may be relevant for the metals sector

Rapid policy evolution: some of the policies are currently ongoing updates (e.g. PEF/OEF, CSRD, CS3D,
REACH, Green Claims...)

Implementation not evaluated: work based on policy texts not actual application or industry uptake

Interpretation variability: policy language on LCA can be subjective

Purpose-driven Scope: many policies do not fully elaborate on all LCA aspects, as providing detailed
methodological guidance is not their primary objective

e | . | s | RNTH HITACHI
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Conclusions & recommendations

Policy development & LCA development
« PEF & PEFCRs development for new sectors: an opportunity for industrial expertise implementation

 Lack of clear guidelines for important parameters (e.g. allocation, cut-off) in mandatory documentsis a
challenge = indirect guidelines by reference to voluntary documents (e.g. PEF)

* Alignment of the information provided and compliance requirements in policies is needed
* To minimize misunderstandings by the supply chain actors while determining their footprint
* To allow better comparability of LCA results (where useful)

 Impact categories
* Recommendation to include other categories than carbon footprint to avoid burden shifting

E \ a‘3 wnes | IRNNTH HITACHI
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