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Oltre ai documenti 1ISO14040 e 14044, un

riferimento rilevante per QA e consistenza degli
studi di LCA

The International Reference Life Cycle Data
System (ILCD) Handbook (EU, 2012)

http://eplca.jrc.ec.europa.eu/uploads/JRC-Reference-Report-ILCD-Handbook-

Towards-more-sustainable-production-and-consumption-for-a-resource-
efficient-Europe.pdf



http://eplca.jrc.ec.europa.eu/uploads/JRC-Reference-Report-ILCD-Handbook-Towards-more-sustainable-production-and-consumption-for-a-resource-efficient-Europe.pdf

Life cycle thinking
Successful and sustainable innovation depends on having a clear
understanding of the impacts and benefits of a product or service
throughout the whole life cycle from the sourcing of raw materials to
ultimate disposal at end of life
Five key stages in the life cycle of a product or service:
Raw materials — sourcing the materials required for the product or
service
Production — converting raw materials and assembling the products
Distribution — getting the product to the end user
Use — where the end user derives the direct value from the product
or service
End of life — what happens when the end user has finished with the
product or service
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Figure 1 Stages in the life cycle of a product
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Figure 6 Different LCA tools and methodologies, depending on the intended application
(CIKTN, 2009; also based on discussions with Chris Sherwin, Forum for the Future)



 Matrix-based LCA

* A more streamlined (ndP: snello) approach to LCA
scores each stage of the life cycle for impact on a
number of environmental indicators. Typical
indicators include resource depletion, global
warming potential, smog production,
acidification, eutrophication, toxic waste
production and biodiversity impact. Impact is
estimated using a simple numerical scale. The
completed matrix is used to focus attention on
areas for improvement.



Proxy measures

Streamlined LCA methods are still too complicated for many applications. So proxy
measures have been developed that use a single value to represent the environmental
impact of a product or material. Examples include:

Embodied energy - this is a commonly available indicator and works well for systems
that are dominated by energy use, such as packaging and construction. "L'emergia puo
essere definita come |'energia solare totale equivalente che viene usata sia
direttamente sia indirettamente per produrre beni o servizi." (HT.0dum, 1996, H.T. &
E.C.Odum, 2000) ...Transformity: emergia in ingresso per unita di energia disponibile in
uscita. Ad esempio, se occorrono 10000 emjoule solari per produrre un joule di energia
dal legname, la transformity del legno € 10000 sel/J. La transformity solare associata
alla radiazione del Sole assorbita dalla Terra e per definizione pari a 1.

Material input per unit of service (MIPS) - overcomes some of the issues of embodied
energy by accounting for all material movements, but does not really discriminate
between materials with different environmental risks. Ecological rucksack is a simple
version of this that describes the amount of material moved from nature.

Ecological footprint - measures the total land area that is required to support the
production of the service, product or lifestyle. Most commonly used to communicate
the impact of different life styles on the total amount of land required to support each
society.

Eco-indicators - an attempt to model a wide range of impacts that are then weighted
against each other and summed into a single value. Because of the value judgments
built into weighting the different impact categories, these are subjective measures of
actual impact. An example method is the Eco-indicator 99 model, which has been used
by designers and several LCA software packages support it (e.g. SimaPro and Gabi).



Directional tools

Very simple assessments can be used to identify areas of focus in
innovation and to suggest directions to explore. It is a simple matrix of
the stages of a product life cycle and four “system conditions” defined by
the Natural Step as being critical to sustainability. Each cell in the matrix is
filled in using a series of questions designed to be answered with a simple
yes or no, and scored on a scale from good to bad. A quick SLCA can be
carried out in a group discussion based on already available information.
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https://thenaturalstep.org/wp-content/uploads/2018/01/SLCA-matrix-structure.pdf



STREAMLINED LCA / ANALISI DI CICLO DI VITA
«SNELLA» O RAZIONALIZZATA

http://ec.europa.eu/environment/life/project/P
rojects/index.cfm?fuseaction=home.showFile&r
ep=file&fil=ACADEMY StreamlinedLCA.pdf



http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=home.showFile&rep=file&fil=ACADEMY_StreamlinedLCA.pdf

General principles

General principles, common sense and rules of thumb can
all be used to make a swift assessment of the life cycle
impacts. For example, for most product and services energy
costs dominate the overall environmental impacts. Thus,
lower impacts can be obtained by:

* using low embodied energy materials;

e efficient manufacturing processes;

* reducing distribution costs;

* low energy use per functional unit (unit of service); and
* no complex clean up at end-of-life.



«Attrezzi» per la
valutazione del ciclo di vita (LCA)



Tool name Supplier Supports | Supports | Language | Main Special area if | Free? | If commercial, | Web page
LCl andior | full LCA™ databaze any availability of
LCIA® free trials
AIST-LCA Mational Institute of Yes Japaness | AIST-LCA Mo Mo free trial it ftaranw . aist-
Verd Advanced Industrial database available riss.jp'main/modules/productisoit
Science and Technology warednire_himli¥ml lang=en
(AIST)
BEES 4.0 MNational Institute of e English Bees Construction Yes hitochweanw . nistgovielleconomics
Standards and Technology database industry /BEESSoftware.cfm
(NIST)
CCalC Tool The University of Yes English CCalLC Yes hittp-ftweanw . coalc .org ukfindex. ph
Manchester database B
including
Ecolnvent
database
Eco-Bat 2.1 Haute Ecole d'Ingénierie et | Yes French, Eco-Bat Construction Mo bt e eco-
de Gestion du Canton de Italian, database industry bat.chiindex php?option=com_co
Vaud English ntentdvisw=rontpageditemid=1
&lang=en
Ecoinvent Doka Life Cycle Yes English Ecoinvent Waste Mo Yes hittp-fiwarw ecoinvent chyf
waste disposal | Assessments (Doka database mianagement
inventony tools | Okobilanzen)
v1.0
EIME w3.0 CODDE Yes English EIME Electrical, Mo Yes http-/fwanw codde fripage php?ru
database mechanical brigue=20
and electronic
products
Environmental | Athena Sustainable Yes English Own Construction Mo Yes hitto:fweanw . athenasmi.org/
Impact Materials Institute database industry
Estimator
V3.02
eVerdEE v.2.0 | ENEA - Italian Naticnal Yes Italian, EMEA Yes hittp:-ffaranw ecosmes. neticmiinds
Agency for New English database »EP
Technology, Energy and
the Envirenment
GaBi 4 PE International GmbH e English Gabi Ma Yes it fweanw gabi-
University of Stutigart, database software. comfindex.pchp7id=85&
LBP-abi L=0&redireci=1
GEMIS Oeko-Institut (Institute: for Yes Spanish, Energy, Mo hittp-ftaranw . gemis.del
version 4.4 applied Ecology), Czech, transport.

M A8 —E™%d




Darmstadt Office German, recycling and
English waste
treatment
KCL-ECO 41 |VTT Yes English Mo hitp:ffanaew vit filresearchitechnol
ogyisustainability assessment js
prlang=en
LEGEP 1.2 LEGEP Software GmbkH Yes English, LEGEP Construction Mo Yes hitp-/fwww legep defindex php 7A
German database industry ktivid=1125
LTE QGIP; th.e. Software GmbH Yes German Construction Mo hito-/fananw the-
Version 5.0; industry aoftware defogip/einfushrung hit
Build-Number ml
2092;
20051212
OpenLCA GreenDeltaTC GmbH Yes English Yes hitp/fwww openica.org
Jantis suite Cuantis Yes English Cantis Mo Yes hitp-/faranw quantis-
20 database intl.convsoftware php?step=fonct
REGIS 2.3 sinum AG Yes Japanese, |ecoinvent Mo Yes hitp-/faww _sinum.comi/en/produc
Spanish, Data v1.3: ts/sofitware/
German,
Englizh
SALCA-tools Agroscope Reckenholz- Yes German Agriculture Free for tool hitp/fwww_agroscope.admin.ch'
Tanikon Research Station developers, aktuellindex. html Flang=en
ART project
partners.
Access can be
negotiated
case by case
with the
developers
SankeyEditor | STENUM GmbH Yes Englizh Mo Yes hitp:fwww _stenum_atlen/?id=asoft
3.0 ware/sankey/sankey-intro
SimaPro 7 PRe Consultants B\, Yes Eg. SimaPro Mo Yes hito-/faraw pre.nlf
Spanizh, database
French,
ltalian,
German,
Englizh
TEAM™ 4.5 Ecobilan - Yes English (Wes) | Some versions | httpsJiwew ecobilan.comiuk tea
PricewaterhouseCoopers free, others m_php
have demo
available
The Boustead | Boustead Consulting es English The Mo es hittp:faww_boustead-
Model 5.0.12 Limited Boustead consulting.co.ukf
Model
database
Umberio 5.5 ifu Hamburg GmibH Yes English Umberto No Yes hitp: e _umbero.del/en'produc
library tindex_him
USES-LCA Radbouwd University Yes Englizh Toxic impacte | Yes hitp:ffwaow_ru nlfenvironmentalsci
Mijmegen between encelresearchiife cycleimultime
substances dia toxic!
WRATE UK Emvircnment Agency Yeg Englizh Municipal Mo Yes hitp:ifica.jrc.ec.europa.ewlcainfo
waste hubftool2 v HMid=197
mianagement

sysiems




Table 2 Free LCA databases

Database name Supplier Language Special area, if any Website
CCalC database The University of Englizh W ccalc.org.uk
Manchester
CPM LCA Database | Centre for Environmental | English hitp:comdatabase cpm.ch
Aszzessment of Product almers.zef
and Material Systems -
CPM
Eurcfer data sets EURCFER English Steel industry WWW_eurofer.org
GEMIS 4.4 Oeko-Institut (Institute Spanizh Energy, transport, recycling | hitpJhwenw.gemis.del
for applied Ecology), Czech and waste treatment
Darmstadt Office Geman
Englizh
Franklin Associates' | Franklin Associates English hitp:ihwwow. fal comiprojects
Case examples _hitmil
ILCD Eurcpean Commission Englizh hitp:flca.jre.ec europa.eull
cainfohub/datasetirea.vm
LC Drata Forschungszentrum Geman Energy, transport and end | waww. ci-network. de
Karisruhe English of life
LCA_=ostenipra_v. 1. | Universitat Autdnoma de | Spanish biomass production hitp:/hwwiw sostenipra_cat!
0 Barcelona (UAB) Catalan (energy crops and forest
Englizh biomass), wood use and
recycling {energy and
products), ecodesign,
sustainable architectures,
sarvice systems and green
chemistry
MF4_sostenipra_v.1 | Universitat Autdnoma de | Spanish hitp:/hwww sostenipra.cat/
.0 Barcelona (LAB) Catalan
Englizh
PlasticeEurope Eco- | PlasticsEurope Englizh Polymers (main) and their | hitp/hwww plasticseurope.
profiles intermediates org/plastics-
sustainabilityllife-cycle-
thinking aspx
ProBas Umwelbundesamt Germian hitp:hwwnw . probas . umwelth
undesamt.de/phplindex ph
]
LIS Life Cycle Athena Sustainable English hitp:hwwow nrel.govilci/data

Inventory Database

Matenals Institute

basefdefault asp




Database
commerciali

Database Supplier Free Lamguages Special Website
name demo/trial area, if any
available
DEAM™ Ecobilan - Mo English hittpslhwarw. ecobilan.comiuk deam.php
Pricewaterh
ouseCooper
s
Ecolmvent Ecolmwent fas Japanese hittp:feeaw. ecoinvent.org/
Data vi.3 Centre English
EIME V11.0 | CODDE fes Spanish Selection of | hitp:/fwww.codde fipage phpPrubriguse=20
French products
English
esu- ESU- Mo German hittp: i faeaw . esu-
senvices sendces Lid. English senvices chiindex phpfid=104
database
v
GaBi PE Mo Japanese hitp:-fhenanar. gabi-
databases Intematicnal German software comfinternational/scfoware/gabi-
2008 GmbH English 4/
Option data | Maticnal Mo Japanese Chemical hittp:iweww jemai.or.jpdenglishindex.cfm
pack Institute of production,
Advanced iron & steel
Industrial and waste
Science and managemen
Technology i processes
[AIST]
Sabento ifu Hamburg | Mo German Enzymatic hitp:fienanw. sabento comien’demafindex. ht
library 1.1 GmbH English processes, m
cell cultures,
and
microbiologi
cal systems
SALCA OT1 | Agroscops Mo free to German Agnculture hitp:ffeoaw. agroscope.admin.chivekabilan
Reckenholz- | developers) English zen'D1 198/ index. html?lang=en
Tanikon
Research
Station ART
SimaFro FRe fas English hittp:weww. pre . nl/simaprofinventory datab
database Consultants ases him
B.w.
sirAdos 1.2. | LEGEP Mo German Construction | hitp:ilca jro.eceuropa.eullcainfohubl/datab
Software asedwmTdbid=128
GmbH
The Boustead Mo English Fuels, hittp:weww . boustead-consulting.co.ukf
Boustead Consulting materals
Model Limited
5.0.12
Umberto ifu Hamburg | Yes German hittp:iweww. umberto. deleniproductiindex. hi
library 5.5 GmbH Englishi M




(Suitability of tools and databases for biochemical industry )



) www.openlca.org

1Search...

O P e n LC a Home Services Products Downloads Learn more LCA data Network About

./

Databases for openLCA
( openLCA Nexus contains the lartest consistent collection of
sustainability and LCA data worldwide. pﬁ

BIOENERGIEDAT

LCA data Download immom T Contact us r.

GaBi, ecoinvent, SHDB, openlLCA, LCIA methods, manuals and tutoring with feedback, inquiries, any
OkobauDat, ELCD... format converter material questions...

News openLCA is a free, professional Life Cycle Assessment (LCA) and footprint
software with a broad range of features and many available databases,
created by GreenDelta since 2006. It is an open source software; the
software and its source code is freely available. The software is fully

Mar 03 2016: NEW RELEASE: openLCA transparent and can be modified by anyone.
1.5.0 beta 1 available!

Apr 14 2016: Webinar "Introducing PSILCA
1.0" now available on YouTube!

Besides being open source and free, openLCA offers...



http://www.openlca.org/case_studies

OpenLCA 1.4 case study of a beer bottle: Aluminium can
vs PET bottle

functional unit can be defined as 500ml beer container
(PET bottle, ALU can)

system boundary of this assessment includes production,
consumption and disposal of the bottle within the US

exemplary character, showing the functions and
capabilities of the software and sharing a typical case of
eco-design



2 Goal, Scope and limitation of this Assessment

2.1 Goal definition

The goal of this case study is to compare environmental
impact between two different materials of a typical
500ml beer bottle packaging in the US. The packaging
can be made of aluminum or of PET (Polyethylene
Terephthalate).



