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LCA of 3 GREEN-LOOP Value Chains SDGs

Sustainable Development Goals

I- Multi-stakeholder partnerships(17.16) I * Health coverage, including financial risk
protection (3.8)

Conservation, restoration and

sustainable use (15.1) = . : ::Iazardclaubs lr:bimalzals (3.9)
* Reduce the degradation of 17 Dvaraars Ak ' revent global risk (3.d)
natural habitats (15.5) II"

Fair use and access of resources (15.6)
Integrate ecosystem and biodiversity (15.9)

SSbD DIMENSIONS

= Ensure women’s full
participation at all levels of
decision-making (5.5)

= Marine and coastal ecosystems (14.2)
= Sustainable marine resources (14.7)

= Marine biodiversity (14.a) ENVIRONMENTAL

SAFETY
E:\EII:L‘:;::I = Access to safe drinking water (6.1)
= Strengthen resilience and . ECONOMIC SOCIAL _| * Water quality (6.3)

* Water use (6.4)

dapti ity (13.1
adaptive capacity (13.1) * Water-related ecosystems (6.6)

= |ntegrate climate change (13.2)

§ 2 mue
ECOMME GOWTH

* Energy efficiency (7.3)
* Research on clean energy (7.a)

Towards more sustainable

production (12.a)

Removing market distortions(12.c)
Reduce food-losses

along supply chain (12.3) 7t
Management of chemicals (12.4) = Equal economic development (9.1)
= Sustainable industrialization (9.2)
= Enhance scientific research (9.5)

Sustain per capita economic growth (8.1)

Achieve higher levels of economic productivity (8.2}

Promote association and development-oriented

policies (8.3)

Improve efficiency production (8.4)

Full and decent employment for everyone (8.5)

Eradicate forced labour and the worst forms of child labour (8.7)
Secure and safe working place (8.8)

Financial institutions (8.10)
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LCA of 3 GREEN-LOOP Value Chains

Green Deal

GREEN DEAL

Materials

Energy

Buildings

Materials

Industry

Natural resources and ecosystem services

Building and renovating in an
energy and resource efficient way

The European Green Deal
has the ambition to
transform production and
consumption systems such
as energy, food, mobility and
the built environment.
Given their shared reliance
on natural resources, policy
interventions are likely to
generate both synergies
and trade-offs across
natural resources.

CREEN=-LCOP

Mobilising industry for a clean and
circular economy

Accelerating the shift to sustainable and

smart mobility
!Eg Il

Increasing the EU's Climate ambition for
2030 and 2050

A zero-pollution ambition for a toxic-free
environment

The
European
Green

Deal

Preserving and restoring ecosystems
and biodiversity

From Farm to Fork: a fair, healthy and
environmentally friendly food system

Supplying clean, affordable and
secure energy

Production and consumption systems

Mobility. - - . Food
[nergy. : .Builterwimnment



LCA of 3 GREEN-LOOP Value Chains SSbD

Safe and Sustainable by Design

Safe and
Sustainable
— by Design
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LCA of 3 GREEN-LOOP Value Chains CE

Circular economy

Sustainability: Circular economy:

Sustainable development means meeting the needs of the ~ An economic system based on business models which replace the "end-of-
present whilst ensuring future generations can meet their life" concept with reducing alternatively reusing, recycling and recovering
own needs materials to reduce wastes and resources consumption, with the aim to

accomplish sustainable development.

Finite
materials

Parts

Recycle

manufacturers
Product
Remanufacture
manufacturers
Sustainable
developpement o
Service provider Reuse, redistribute
Repair
Collection

CREEN-LCOP




LCA of 3 GREEN-LOOP Value Chains CE

Circular econom

Circular T .
Economy RORT Make product redundant by abandoning its function or
= + Design phase offering same function with radically different product
o + Most sustainabl
.% . A;:?s :,:luzma ¢ ~IEm Make product use more intense (eg. preduct-sharing,
e = Responsible use " multi-functional product)
= and manufacturing
aj' Increase efficiency in product manufacture or use by
= R2 Reduce . .
o consuming fewer natural resources and materials
]
T = - -
| Reuse of functional discarded product by another
g ,Ft:ﬂ /  R3Reuse P v
Rt consumer
% R4 Repal Repair and maintenance of defective product to restore
epalr its original function
- Censumption phase _
« Optimal use .@gﬁ AR Restore an old product to bring it up to date
* Preserve and extend i
life of products
Use product or parts in a new product with its original
|  RERemanufacture .
L) function
- A @ Use product or parts in a new product with a different
g @[ J R7 Repurpose function
©
§ End-of-life 9% Rg Recycle Process the materials to obtain the same (high grade) or
w or return phase Bl S lower (low grade) quality
r_:\: » Capture and retain value e : erial
SE Waste 3 ncinerate materials to recover ener,
Z = Use waste as a resource {8 ReRecover EY
@ I
4]
-~ « Loss of resources 11
Linear * Value lost Ea% Landfill or Incineration
Economy « Environmental pollution
-
v Source: Circularise
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LCA of 3 GREEN-LOOP Value Chains CE

Circular economy

c,,,@,'-» Eﬂ-» kﬂ-»ﬁtgo-bw-» C’}_'\-»n:ﬁ

Raw Material Component Component Con:JpS(Lnent Component Disposal
materials production manufacture assembly . End Of Life
extraction Maintenance
operations
Component

reuse - repair

Material
recycling Component
remanufacture
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LCA of 3 GREEN-LOOP Value Chains SSbD

Safe and Sustainable by Design

Commission

JOINT RESEARCH CENTRE 3
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Safe and Sustainable by Design

CREEN=-LCOP

RAW MATERIALS e
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LCA of 3 GREEN-LOOP Value Chains

SSbD

Safe and Sustainable by Design

Step1
Hazard assessment of chemical/material

Step 2
Human health and safety aspects in the
chemical/material production and
processing phase

Step3
Human health and environmental aspects
in the final application phase

Safety
dimension

SN Funded by
LRPLEN the European Union
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Step 4
Environmental sustainability assessment

Step 5
Social and economic sustainability
assessment

SSbD assessment
result

Environmental
dimension

Social and economic
dimensions
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LCA of 3 GREEN-LOOP Value Chains SSbD
Sustainable by Desi
Step 4
Environmental sustainability assessment
Environmental :
////\\\\ dimension |:> + LCA: Life Cycle Assessment
(\\ //"“
"‘\.\-v//
Step>5
Social and economic sustainability
assessment . .
S,Oc'al a.md economic + LCC: Life Cycle Cost assessment
g dimensions « s-LCA: social Life Cycle assessment
< >
“\.\ ,//

SSbD assessment
result

SN Funded by
LRPLEN the European Union
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LCA of 3 GREEN-LOOP Value Chains SSbD

Sustainable by Desig

13 -

Design

eLightweighting
*New complex geometrics

m End of Life
*Repair - Reuse Materials @
C l s eRemanufacturing e G aan
eRecycling

. eCritical raw materials
eComposting
*Reuse of waste streams

in transports
¢ Energy efficiency in buildings
e Higher performance
¢ Longer life-time

-LCOP
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LCA of 3 GREEN-LOOP Value Chains SSbD

Ecodesign

 Methodology: ISO 14006 / Regulation (EU) 2024/1781 (ESPR)
« Objective: environmental impact reduction in all life cycle stages

Design trends Validation
(insights, norms) Re-design

. Goals approach II. Product evaluation lIl. Strategies IV. Product
definition validation

Product definition Ecobriefing
Strategies proposal Prototype design

DESIGN

REQUIREMENTS
v Product Carbon

B Footprint
Environmental
critical points Sanyé-Mengual et al. 2014

* R&D results: Recommendations & evaluation impact
reduction

-LC
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LCA of 3 GREEN-LOOP Value Chains

LCA Methodology

Seope o || Assessmen
« Goal, definition: system limits, blocks diagram, functional unit AV AV AV
. . . Interpretation
« Examples of functional unit: 1 component/ 1 kg material
« Scope: Cradle to grave / Cradle to gate / Cradle to gate with End-of-Life
e T L L T T L L L L L e —
[ .- ~ X
@ o led e -l » 5 =T
: m) - | m) %I - =) m)
i Raw Material Component | Corrbpsc;nent Compongnt Disposal
. materials production | manufacture End Of Life
I extraction
\

Funded by
the European Union

LCA

Life Cycle Assessment Framework

Goal and
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LCA of 3 GREEN-LOOP Value Chains LCA

Life Cycle Assessment Framework

LCA Methodology .

Impact
po— Definition Analysis Assessment
Environmental sustainability assessment A L7 A Y A Y
Interpretation
Methodology: ISO14040 / ILCD Handbook
Impact method: Environmental footprint EF3.1 (includes carbon footprint)
p Carbon footprint
H kg CO2e
SimaPro invent (kg COZe0)
Climate Ozone (Gl e Cancer p‘“)\
Change Depletion | % T';‘;i';}?v" ?umgtn _\M
) oxicity
Methodology for product or process environmental impact | o . _Phoio-
assessment, taking into account all life cycle. vatter (P o, § :hec'%cnae' fication
0 resh-
Comparison current production process vs. new T uthro- IO s s S water by
P P P phiEc;:;on f)htigution M E;)?i::ity ‘é‘g}’@é

process/product

Scope: cradle to grave / cradle to door

Mineral & @ (0]
Metal U
etal Use @ il

Fossil
Use

r International Development Research Network, 2023
L I
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LCA of 3 GREEN-LOOP Value Chains LCA

LCC Methodology

Step5

Social and economic sustainability Maintenance cost

assessment

¥
¥

Operation cost Repairing cost

* Methodology: SETAC / EN 60300

Administrative cost

* Net present value (NPV) calculation

k4

Energy consumption cost

* Environmental externalities: eLCC

Utility cost =

L A

Water use and treatment cost

Life Cycle Assessment Framework LCC -
Saslani - Project cost
Scope nventory mpact »linvestment cost [
. Analysis Assessment =
Definition
* Scrap value
A Y A Y A Y
Interpretation 1 Discount
« Comparison current production process vs. new one Others Revenue
* Scope: cradle to grave / cradle to door > Income
Funded by Views and opinions expressed are however those of author(s) only and do not necessary UK Research
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LCA of 3 GREEN-LOOP Value Chains

sLCA Methodology

Step5
Social and economic sustainability
assessment

 Methodology: UNEP

* Potential positive/negative impacts social/sociological

aspects .
SimaPro  PSILCA &)

eco nvent

* Social impact examples: labour conditions, equal opportunities; health &
safety; gender dimension

» Comparison current production process vs. new one

* Scope: cradle to grave / cradle to door

the European Union

authority can be held responsible for them.

LCA

SLCA for bio-based products

4l -eofcl
~ Child labour inderhelepatage
_Labour right and decent _| Working
work

= Fair salary Annual salary per category

" cqual opportunitics

~»  Workers i Human rights —— Equal opportunities
o
- Health and safety Healit f‘"i il ‘incidence or risk of discases
workers telated to theiroccupation
Social benefits/security Social fits/security benctin

> Consumers —

Local
B community

General society

|

—  Health and safety

Value chain Fair ition in the Fair ition in the W between
actors market market alternatives a\':ihbie inthe
market

s Health and safety of end ality of i on
Health and safety iers the products health and safety

Fecdback mechanisms | NURRGIOTRCHGIERUTEY

Social acceptability —— Transparency — report

—Benefits of the products ——Products from natural sources

et and iy o | RERERE
substances

local community

o o i
cconomic development paid wages, R&D)

Contribution to local |

Lsimonc Contribution to
. TS—
L —— Local employment
Sloyment Local employment produced
oo Seturity 5o Edible feedstock diverted from food
Foodsecunty Foodseauty chain to bio-based materials

reflect those of the European Union or HADEA. Neither the European Union nor the granting

and Innovation
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LCA of 3 GREEN-LOOP Value Chains LCA

LCA Methodology

Methodology: 1ISO14040 / ILCD Handbook. Impact method: Environmental footprint EF3.1 (includes carbon footprint)
AIMEN tools: SIMAPRO 9/ ECOINVENT 3.6

Methodology for product or process environmental impact assessment, taking into account all life cycle

Comparison current production process vs. New process/product

Scope: cradle-to-grave / cradle-to-door

LCC Methodology
Methodology: SETAC / EN 60300. Net Value Present (NVP) calculation

AIMEN tools: Excel / SIMAPRO / ECOINVENT / Cost Databases

Environmental externalities (eLCC)
sLCA Methodology

Methodology: UNEP. Potential positive/negative impacts social/sociological aspects
AIMEN tools: SIMAPRO / ECOINVENT / PSILCA

Social impact examples: labour conditions, equal opportunities; health & safety; gender dimension

GREEN-LCOP




LCA of 3 GREEN-LOOP Value Chains LCA

LCA Methodology

LCI
RTO/industrial

LCI
industrial/End-

LCl research
partners

partners

user partners

Lab/pilot scale data Scale up data to new

industrial process

TO BE process/product

Benchmarking with
current market products

*First LCA iteration
*Excel,
*Software (SIMAPRO)

*Databases:
ECOINVENT

*Scale up/TEA
*Excel
*Engineering methods

«Industrial equipment
providers

*Final LCA using full
scale data

*Excel,
*Software (SIMAPRO)

*Databases:
ECOINVENT

-LCOP
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LCA of 3 GREEN-LOOP Value Chains LCI

LCI Life Cycle Inventory

Raw material: kg and characterization.

Material flows

Energy: electricity/heat (kWh); fuel/gas (m3) * Longer life

Factory waste (kg) « Higher efficiency
Equipment (capacity & cost)

Labour (LCC & sLCA)
« Remanufacturing

* Reuse
* Recycling
Funded by Views and opinions expressed are however those of author(s) only and do not necessary UK Research 29
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LCA of 3 GREEN-LOOP Value Chains

LCI

LCI Life Cycle Inventory

B c o E F G H J K L
[ L
2 ¥13-41YDAS
i INPUT
Phase 1 1 2 3 a s 6 7 8 9
Phase e pus— Tt | tome e v cie et S| <
! description ST TieE =03 ool sevur s N o) <omporentsyi L Rl
.
; OUTPUT
9
i 10 11 12 13 14 15 16 17 18
o
.
i
Product name -
5 No- Intermediate/ e Mo VE G5 | et b it N sl B soyig T —
! product name “ RO i
No. Waste Name ittesae o e v 545 W“'“‘”’i‘;”‘“”‘”m @Mfmwmw s P
19 20 21 22 23 24 25 26 27 28 29 30 31
No. - i (ﬁmy . Eectricity | Fushivatwal | Fuol comeytionfhg ord by | hatcort fikg | Eouipmone | TIPS .
Equipment oy Emdaz o Sl g Foergr comeyptionfthbal | o ok | gu, dherstond produced) £ of Al cortfl] S et e
prodveeds Apoars}
1
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LCA of 3 GREEN-LOOP Value Chains Results

LCA Results in R&D

|dentification of bottlenecks: need to new developments

|dentification of hotspots: more effort to achieve higher efficiency
(energy, materials)

Selection of alternatives: process, raw materials,..
Strategies in design and manufacture phases
Circular economy: End-of-life scenarios

Funded by Views and opinions expressed are however those of author(s) only and do not necessary UK Research
the European Union reflect those of the European Union or HADEA. Neither the European Union nor the granting and Innovation

authority can be held responsible for them.
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