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CONSIGLIO NAZIONALE g
DEGLI INGEGNERI e

CONVEGNI IN MODALITA ON LINE
MODULO 1 - Lunedi 25 maggio 2026, ore 15.00 - 18.00

Ingegneria e sostenibilita ambientale
dei processi produttivi e dei prodotti

MODULO 1: MODULO 2:
Lunedi 25 maggio 2026, ore 15.00 - 18.00 Venerdi 29 maggio 2026, ore 15.00 - 18.00
Life Cycle Assessment per la sostenibilita Ecolabelling per dimostrare la sostenibilita
ambientale di prodotti, servizi, sistemi ambientale di prodotti, servizi, sistemi
OBIETTIVI OBIETTIVI
Apprendere, mediante spiegazioni teoriche & analisi di casi
studio, in cosa consiste la valutazione di ciclo di vita (Life Cycle
Assessment) e come pud essere utile a migliorare le prestazioni
ambientali di prodotti, servizi, sistemi, nei diversi ambiti settori
economici e produttivi.
ARGOMENTI: ARGOMENTI:
* Introduzione alla metodologia Life Cycle Assessment (LCA) . traduzione all'e
*  Fasi e contenuti di uno studio LCA A

Come utilizzare i risultati di LCA per innovare
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Associate Professor |
University of Padova, Dep. Industrial Engineering 0 s ] fms

Corso per I'Apprendimento Permanente

Teacher of Life Cycle Assessment Rt St AN SA
. . . . . 09028

» Degree course in Environmental Engineering SAM skills  gin”
Sustainability Assessment and Management skills

i Master Degree course In Safety Englneeﬂng Competenze per misurare e gestire la sostenibilita

. . m’ QUANDO ;\ DOVE

* Master Degree course in Circular Economy s I
PROGRAMMA |

Head of Research Group SAM.lab (o0’ ST T et
03.07.26 - Sostenibilita e rendicontazione wi-F/\

Head Of Master SAM Skl”S 10.07.26 - Sostenibilita e gestione del rischio N’

17.07.26 - Le nuove frontiere della sostenibilita

Main research topics: https://www.unipd.it/sam-skills
e Sustainability Assessment in industrial processes

* Life Cycle Sustainability Assessment in End-of-Life and Upcycling

e Life Cycle Management in circular innovation

https://scholar.google.com/citations?user=dgSls 4AAAAJ&hl=it
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wm  Life Cycle Thinking e Life Cycle Assessment
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=z Life Cycle Assessment: perche
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LCT e LCA nella politica europea
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Sala et al, 2021. The evolution of life cycle assessment in European policies over three decades.
https://doi.org/10.1007/s11367-021-01893-2
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% LCT e LCA nei piani strategici dell’'UE

e Sustainable use of natural resources https://ec.europa.eu/environment/natres/index.htm

* European Waste Strategy https://ec.europa.eu/environment/waste/strategy.htm

« Environmental Technology Action Plan (ETAP) https://ec.europa.eu/environment/ecoap/about-action-plan/

« EU Directive in green public procurement (GPP) https://ec.europa.eu/environment/gpp

 European Green Deal https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en

« European Climate Action — 2050 long-term strategy https://ec.europa.eu/clima/eu-action/climate-strategies-targets/2050-long-term-strategy _en

« Farm2Fork Strategy for a fair, healthy and environmentally-friendly food system https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en

« European Biodiversity Strategy for 2030 https://environment.ec.europa.eu/strategy/biodiversity-strateqy-2030_en

« European Chemicals strategy for Sustainability towards a toxic-free environment https://environment.ec.europa.eu/strategy/chemicals-strateqy _en

* European Strategy for Plastics in a Circular Economy https://eplca.jrc.ec.europa.eu/plasticLCA.html

« Single market for Green Products (Environmental Footprint labels PEF and EOF) https://ec.europa.eu/environment/eussd/smgp/dev_methods.htm

« Circular Economy Action Plan https://environment.ec.europa.eu/strategy/circular-economy_en

» Ecodesign for Sustainable Product Regulation (ESPR) https://eur-lex.europa.eu/eli/req/2024/1781/oj/eng

+ Green Claims Directive (proposal) https://environment.ec.europa.eu/publications/proposal-directive-green-claims_en

Anna Mazzi — anna.mazzi@unipd.it - https://research.dii.unipd.it/sam/ 25.05.2026 — Life Cycle Assessment 10
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F“ sz, LCA nella politica europea
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Life Cycle Assessment — di cosa si tratta
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~=-=" Life Cycle approach: le origini
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£ s La prospettiva «life cycle»
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Possibili finalita di uno studio LCA
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Lz, Software per LCA
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zz Esempi di software per studi di LCA

e Ecochain - https://www.ecochain.com

e One Click LCA - https://www.oneclicklca.com

e OpenlLCA - https://www.openlca.org

e SimaPro - https://www.simapro.com

e Sphera - https://www.sphera.com

e Umberto - https://www.ipoint-systems.com/software/umberto/

e TEAM (TM) - https://team-tools-for-environmental-analysis-an.software.informer.com/

e |demat - https://idematapp.com/

e ESG metrics - https://esg-metrics.cikis.studio/

... to be continued ...
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Ercan and Kimfalk, 2017. Life Cycle Assessment of a Smartphone
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} Kimfalk (former employee), Ellinor Nilsson

LCA per I'analisi degli aspetti significativi
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soie 2z LCA per I'analisi degli aspetti significativi
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Concetto di «product life cycle» — le origini
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Zzm LCA—le origini
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“i% £z Standard ISO per il Life Cycle Assessment
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ISO/TC 207 SC 5 - Life Cycle Assessment https://www.iso.org/committee/54854. htm\l )/
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£z, Altri standard 1ISO con approccio LCA

https://www.iso.org/committee/54808.html

Reference 7

ISO/TC 207/SC 1
ISO/TC 207/SC 2
ISO/TC 207/SC 3
ISO/TC 207/SC 4
ISO/TC 207/SC 5
ISO/TC 207/SC 7
ISO/TC 207/DCCG
ISO/TC 207/SLG @
ISO/TC 207/STTF @
ISO/TC 207/TCG @
ISO/TC 207/TF1 ®
ISO/TC 207/TG1 ®

ISO/TC 207/TG 2 (D

Title

Environmental management systems

Environmental auditing and related environmental investigations
Environmental labelling

Environmental performance evaluation

Life cycle assessment

Greenhouse gas and climate change management and related activities
Developing Countries Coordination Group

Strategic Leadership Group

Spanish translation task force

Terminology Coordination Group

Communications

Sustainable Finance Coordination

Circular economy coordination
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ISO 14040
Principi e quadro di riferimento

A

Fasi della metodologia LCA (highlights)

Goal and

ISO 14044 -§4.2

ISO 14044 -§4.3

of results

Impact

Assessment '
\\_/ \

ISO 14044-84.4

Life cycle Interpretation

ISO 14044 - 8§ 4.5

Yy,
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=z, Fasi di uno studio diLCA (highlights)

c
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processi, materiali, sostanze, opzioni'
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Cosa considerare nello studio di LCA (Life Cycle Inventory)

"
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tUt**\Q\\C(X‘!CfQ diwita dei flussi in entrata
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Ozoge formation

Particulate matter

f)a)’

Endpoint
(Area of protection)

tzee, Come quantificare gli impatti ambientali (Impact Assessment)
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$ Sustainalbility

: Zzete Esempi di categorie di impatto e indicatori di impatto

>
S

mpact category / Indicator Unit Description
Climate change — total, fossil,
biogenic and land use

Ozone depletion kg CFC-11-eq Indicator of emissions to air that cause the destruction of the stratospheric ozone layer
Indicator of the potential acidification of soils and water due to the release of gases such as nitrogen oxides and

Indicator of potential global warming due to emissions of greenhouse gases to air. Divided into 3 subcategories based
on the emission source: (1) fossil resources, (2) bio-based resources and (3) land use change.

kg CO,-eq

Acidification kg mol H+ sulphur oxides
Eut hicati _ freshwat ke PO indicator of the enrichment of the fresh water ecosystem with nutritional elements, due to the emission of nitrogen
utrophication resnwater g 4 €4 or phosphor containing compounds

. . Indicator of the enrichment of the marine ecosystem with nutritional elements, due to the emission of nitrogen

Eutrophication — marine Kg N-eq .
containing compounds.

. . Indicator of the enrichment of the terrestrial ecosystem with nutritional elements, due to the emission of nitrogen

Eutrophication — terrestrial mol N-eq

containing compounds.
Indicator of emissions of gases that affect the creation of photochemical ozone in the lower atmosphere (smog)

Photochemical ozone formation kg NMVOC-eq catalysed by sunlight.
Depletion of abiotic resources —
minerals and metals

Depletion of abiotic resources — MlJ, net calorific

kg Sbh-eq Indicator of the depletion of natural non-fossil resources.

Indicator of the depletion of natural fossil fuel resources.

fossil fuels value
Human toxicity — cancer, non- CTUh Impact on humans of toxic substances emitted to the environment. Divided into non-cancer and cancer related toxic
cancer substances.
Eco-toxicity (freshwater) CTUe Impact on freshwater organisms of toxic substances emitted to the environment.
m3 world eq.
Water use . 9 Indicator of the relative amount of water used, based on regionalized water scarcity factors.
deprived
Land use Dimensionless Measure of the changes in soil quality (Biotic production, Erosion resistance, Mechanical filtration).
lonising radiation, human health kBg U-235 Damage to human health and ecosystems linked to the emissions of radionuclides.
. _— Disease _ o . . .
Particulate matter emissions incid Indicator of the potential incidence of disease due to particulate matter emissions.
Inciaence
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NB: Requisiti aggiuntivi per LCA comparativi

)
Negli studi comparativi deve sempre essere assicurata 'EQUIVALENZA dei sistegn) )stl a confronto
\ _
Tutte le scelte metodologlcPSe t-.Ooperatlve devono essere equivalenti \ \()) \?g\‘)
| r% :
L bl g
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v i e | 0P
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\\\4(/\} 0 wa 1a‘i}él:l|,mfd|2 filr ‘\\(\ () g\ /Q
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\,\ e <
«f
Comparing 1 m* of pre-treated sea water by the four svstems analysed
Method: ReCiPe Midpoint (H) V1.12 / Europe Recipe H - Characterisation
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Come condurre uno studio di LCA: esempio «LIFE chair»

Int I Life Cycle Assess (2008) 13:401-411 <)
DO 10.1007/s11367-008-0002-3 I Extraction and refinement of raw materials | Q) Go al & SCOp e
CASE STUDY P Materials < ) A\ )y <
~\ ¢ ) Transport - ) \()
) ) SIS %) A
Life cycle assessment of commercial )fu 1 Aaiture: a case study bttt st — gﬂ
Of Formway LIFE chair ) (j \ ‘ | Metal l ! Plastic | I Fabric | Cckagmg & d) ) , (()
I !\|‘ ;.ﬁ R) AL
Abstract \\ Q\ \\ Transport\j > () )/
Background, air}s\ﬂnd scope o )menmental a“.pe{}tc(nf | ey Q\Spackagmg otC)E \Lha?r—| S ()0\ \(/
cnmpamt\ (\:/rﬁew pnNm):J are becoming mnrf Qs )/'-m) ‘)’ ' \ \\’(/\ (o) \XQ
cant kn\.& vering \@pg itive advantage. Forqw sy Furni- \ \ | s \ )QQ
‘\@.\,/1 de'i 1<t and manufacturer of ¢ )\i e furn.wre f_l\ e e
\1[‘0{111“;6 @3a Iﬁew Zealand-based o\m:}f hat (49%1\11 Pt . ma"agemm\\ \,ac‘,,,, (YL ),,m,,,, I
ted t\ ,s\whmable developmen /It anuiaci;iﬁ Qt o models | use. maintenance * Mesw_ﬁ?_ Polyester \ OC
of the light, intuitive, e}i\ble and ea;@)rfmental (LIFE) , i D‘sas‘w%\%“‘] 3. (F—n‘bar f;ags flled ny“()j_(%)
office chair: one (\m’ alummﬂ‘u‘vbase and one with ) Y\\ Z :‘:bafh"‘ge :"r’n %\u\;\%\ ] ,
glass-filled n (m\UFN} bage Waq decided to underta} @a \ | e \ ) 6- [Ampags '\—4:.,,,;“,,9 o (1, )()Q
life ¢ ok \gsx-aqment ﬁ_r x ) study of the'::e two q}c*&q in &\‘ . g"“t°°""’°"““f_‘ - ':c‘l"a' ey
order H:r (l) <{Ef ‘t‘ eme environmental ‘)\‘@(J\m’ihe l'g\2 9- SZZC}TWQ ,;:‘l ggs':ﬁ(pg:)
cycle of the twi’ chairs (goal 1); (2) cmp't the i }'3)(.1& :Og kﬁiﬁ:ﬁe S \:I:ﬁ‘m:::::
impacts of the two chairs (o ﬂ '2); anfl r‘u ) mﬁmpare \\92- Gas ‘spr)ghgz—’ Steel
alternative potential waste- w\agem ;enﬁﬁﬂﬁ (goal 3). r ke el(/ oSl
The study also includ \f()ensmww aysis with respect to 18- TerEraE [T
recycled conten \;u@iumm*;{r; IIC‘ZR. product. SR OTEEEE | o
)

Gamage et al., 2008. Life cycle assessment of commercial furniture: a case study of Formway LIFE chair.
DOI 10.1007/s11367-008-0002-3
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Sustainability

£zzsn. Come condurre uno studio di LCA: esempio «LIFE chair»
1O Goal & Scope

® La funzione della sedia LIFE e quella di fornire supporto )/Q )/
a sedere stabile, ergonomico, per un; Qf)ostazmne di | (;%\O & Inventory
lavoro da ufficio )(> \k\\’o\'o : Q\Q/Q
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caratteristiche |n)c\‘; nellaae% rizione del prodotto Pfoce“\a\}( C‘{écésdimms ¢
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garanzia U pr0<{fjtuf ) W X |
g\(\ \O 7 —[ el —
\ |} A C S
Assunzglon\p\q “©CA comparativo \ox}u\/diem&&gééll studi): Accounts audit \-\P\“Ma{‘g"?ﬁ‘%
» Alluminio con contenutq wedio mc;ujale di materlale (,uclato SuppﬁersMangU‘q‘i‘\mg C ,_\(/ -
pari al 34% \(\ () / P () \(" \I'-\‘{& Processes ,l—\k DATI PRIMARI
o Questionnaires, : P
> Contenutogn&n\,\o i r{\a'r(gr\\o re riciclato del 2)0 Q(L)er/ CO{nponentl bk Wastos ’p’L\L_ e
In acciaiy . \ (\ o< (/Q\ \b;(}/ \(
» Utilizzo del PE'I\)\Blletllentereftala )Bl posto. @c(l%-}ytrel Crastin '_QVE' ) <
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0.75. This system was installe }.d1 \a‘;}l'fdm Incat® g it Mexico City. Potential él)l'(\ﬂ wmental impacts from this
photovoltaie system were n"\il}‘ d in eleyr, 1iv\.(_"i‘gn:urles The life cycle resultg s o« that this technology is within
the cleaner energy erg(‘ ﬁqth Iea‘ En «\r:}f:mental impacts througlh, jn_(f life spap 1‘{1& major environmental
impacts were attr'% to the ‘{p(«iucuf:ln stage, and more spec: p\} Clthe m: IQJ r].ng of materials for the
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- Vantaggi dall’utilizzo di LCA
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Vantaggi dall’utilizzo di LCA
Supportare le decisioni strategiche
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Criticita di LCA: «go out»
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Criticita di LCA: requisiti VS ipotesi
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Per ulteriori informazioni o curiosita resto a disposizione
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