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AGENDA

AWhatis the Sustainablelevelopment

A Sustainabilityndicators

A Life CycleAssessmenand CarbonFootprint

AFromtheory to practice applicationto casestudiesin the olive oil sector
A Exampleof InternationalEnvironmentalabels
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SUSTAIN

The SUSTAINIthe pedalthat keeps constant the sound over time.

. <7 UNIVERSITA
M "7 D1 SIENA 1240

ecodynamicsgroup UNISI



p = Co-funded by the
AN ENEPLAN Erasmus+ Programme
i\.&'f.":'{ Developing skills in the field of integrated energy of the European Union

Q} ) planning in MED Landscapes

WHAT IS SUSTAINABLE DEVELOPMENT?

Sustainable development is development that meets
the needs of the present without compromising the
ability of future generations to meet their own needs

ref: World Commissiommn Environmentand Developmen(the BrundtlandCommissioh
Ourcommon future (1987)
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WHAT IS SUSTAINABLE DEVELOPMENT?

GMeeting the needs of the futureé¢ R S LIS Y R & batinfeséCidlg & S
economic and environmental objectives (or needs) when making decisions
today

: | Profits People
Social | Environmen tal |

Benefits | - | Be"eﬁ“‘ $$$ gi ﬁ

The three pillars of sustainability
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WHAT IS SUSTAINABLE DEVELOPMENT?
GaSSiAY3 G(KS ySPoRblewde® KS ¥da

social, economic and environmental systems aravell balanced, in equilibrium
X X. BUTX X.

THESOCIAL AND ECONOINETEMBAVE DIFFERENT ANABSTER DYNAMIG®N
THEENVIRONMENTALNSTEM

M =7 UNIVERSITA

ecodynamicsgroup UNIS| " DI SIENA 1240



p e Co-funded by the
4 ENEPLAN Erasmus+ Programme
.\t‘“'/ Developing skills in the field of integrated energy of the European Union

& planning in MED Landscapes

Is It possible to measure the sustainability?

How do you feel?

&
Aln theideal state (when you feel goodyouR 2 Yy QU YIS & dzNB

AOut of the ideal state (I have a high temperature, | have a higiesterol
f SOSt T L KIF @S | yoldadiasudeflit!2 2 R LINB 4 & «

AWe useindicators to expresshow much we are distant to the ideal state
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s It possible to measure the sustainability?

It is possible to measure (evaluate) the distance to

sustainability by using Indicators
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What are sustainability indicators?

ASustainability Indicators at®ols for the environmental
management and communication that allow for the
environmental profiling of products and showing clear and easily
understandable outcomes.

ASustainability Indicators are based emvironmental assessment
methodologies such as theife Cycle Assessment (LCA).
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What is LCA ?

ThelLCA - Life Cycle Assessment ¢ is a method that assesses different
environmental impact categories of a production process/system.

Basedon international standards (ISO 14040-14044), the LCA allows for
estimating potential environmental impacts in air, water and soil due to the
lifecycle of a product & ¥ N&adle to 3 NJ @itfat 5 from row material
drawingto the end-of-life, includingall processesnvolvedin the supplychain
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LCA OF COFFEE

THE LIFE CYCLE OF COFFEE
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IMPACT ASSESSMENT

END-OF-LIFE
OF THE CAPSULE

MACHINE
MANUFACTURING

OTHER PACKAGING
(MATERIALAND
MANUFACTURING)

COFFEE
CULTIVATION AND
PROCESSING
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LCA In four steps

Accordingo 1501404Q the LCAconsistan four mainphases

Life cycle assessment framework

B

Goal and scope
definition

1. GOAL AND SCOPE DEFINITION

2. INVENTORY ANALYSIS (LCI)

Inventory
analysis

Interpretation

3. IMPACT ASSESSMENT (LCIA)

4. INTERPRETATION

Impact
assessment

s
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Life cycle assessment framework

LCA In four steps S5

Accordingo 1501404Q the LCAconsistan four mainphases

1. GOAL AND SCOPE DEFINITION it isof crucialimportancebecausdn this phaseare
defined e.g. the purposes, the product/system
(reference flow called Functional Unit, FU), the
intended audience of the study
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LCA In four steps

Accordingo 1501404Q the LCAconsistan four mainphases

nnnnnnnnnnnnn
aaaaaa

2. INVENTORY ANALYSIS (LCI): Ait starts from drawinga flowchart that easilydescribes
the systemunder study

Ait accountsfor input and output flows of materials,
energy and water, from raw material extraction to EoL

Inputs Outputs
0 Raw material 0
0 extraction i
Input flows ———————p Unit process = Qutput flows . .
: ;
Intermediate flows . .
: :
| | |
Input flows ————» Unit process —————— Qutput flows 1 |
0 0
Intermediate flows i i
s 1 0
Input flows Unit process ——»= Qutput flows . 0
: :
o a
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LCA In four steps

Accordingo 1501404Q the LCAconsistan four mainphases

nnnnnnnnnnnnn

aaaaaa

2. INVENTORY ANALYSIS (LCI): Ainput and output data are quantified by firstly filling a

guestionnaire (with the producer) and than are
S ool e organizedn an excel sheet according to ISO rules

idemtmesnon Reporting lcation

I;lv;- pericd: Yoar .sr.nm. meath Itnann manth:

Description of unk process: | iach aodtonad sheet £ mogureg
| Material inguts [ unis | Guantity of o O

+ 1

Water consumption * Units Cuantity

Emergy wputs Unis Y Dasoripson of ing 0l Quigin
Material outputs Units . of P
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LCA In four steps

Accordingo 1501404Q the LCAconsistan four mainphases

2. INVENTORY ANALYSIS (LCI): inventorydatacouldbe of two type

FOREGROUND DATA BACKGROUND DATA

T e Datafrom international literature or database
Time period: Year Starting month: |Er|-dir|g month: e.g ] ECOInven‘tAgrlfootprlnt’ USLCI

Description of unit process: (attach additional sheet if required)
Material inputs Units Quantity Description of sampling procedures Origin -

. ¥

Data sampled in field with producers Data that derives from other certified studies

Reporting location:

ecodynamicsgroup UNIS] " DI SIENA 1240
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LCA In four steps

Accordingo 1S0O1404Q the LCAconsistan four mainphases -

Co-funded by the
Erasmus+ Programme
of the European Union

3. IMPACT ASSESSMENT (LCIA): translates the inventoried data in environmental impacts

POSTl [ VS ——"

ecodynamicsgroup

based on indicators (they indicate the Ilevel of
sustainabilityof a process/system)

The Impact Assessmentneeds a specific software to
calculateresults

openLca

%\, Framework o

CMLCA

) GaBi

Software

75 UNIVERSITA
o DI SIENA 1240

UNISI


http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwidx_PglMHWAhUGuxQKHR3tARsQjRwIBw&url=http://www.trianglelca.com/why-openlca/&psig=AFQjCNHFPvHaKFakn6uDTUmxiDFAPEE7Dw&ust=1506457246289699
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjo0qXulMHWAhULXRQKHf2RCSUQjRwIBw&url=http://www.ecoinvent.org/partners/resellers/resellers.html&psig=AFQjCNHbzbsnqKXVcmREBKjtW_bV76tX4g&ust=1506457283446535
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiH3OmxlcHWAhVBPhQKHeroDE0QjRwIBw&url=http://detail.1688.com/offer/1171901069.html&psig=AFQjCNHkH_06A2kqHpHoPE4ZYFU7iKfQSA&ust=1506457422800150

£
LT

Co-funded by the
ENEPLAN Erasmus+ Programme
Developing skills in the field of integrated energy of the European Union

planning in MED Londscopes

Which indicators are based on LCA?

- CARBON FOOTPRINT (ISO 14067: 2013)
(CQeq)

- ACIDIFICATION
(SQ eq¢ sulfuroxideseq)

- EUTROPHICATION
(PQ eq¢ phosphateeq)

- ECOTOXICITY IN FRESHWATER AND SEA
(1,4 DHRlichlorobenzeneq)

- HUMAN TOXICITY
(1,4 DHRlichlorobenzeneq)

X
- WATER FOOTPRINT (1SO 14046: 2014)
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Which indicators are based on LCA?

A TheWater Footprint estimate the amount ofvater used directly or indirectly
in a production chain, to produce good and services

&P
A Itis regulated bySO 14046: 2014 Water Footprint O “Oa
A Q
/ s
.(/ , Sesasaees
wennnndlt | | fusiates sty
650 Batley 650 Wheat 1400 Sorghum 250 Millet
650t 750 CaneSugar 840 Cfiee
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Which indicators are based on LCA?

A TheCarbon Footprint IS the estimate oflirect and indirect greenhouse gas
emissions (e.g. C@carbon dioxide, CHnethane, dh Yy A i NP ded 2EA RS
atmosphere generated by a production chain

A These emissions are calculated in termsafivalent CO, kg CG-eq)

A The estimate ofreenhouse gases, emitted to obtain a product, igdicative of the
sustainability level of a supply chain regarding anvironmental issue at global
level, that is theglobal warming and climate change

A Itis regulated bySO/TS14067: 2013 i ;
‘ﬁ e -
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Which indicators are based on LCA?

CARBON
FOOTPRINT

(TLLRCCETLETECPRCEFRUFERRCLERTELR
‘ll\ TOTAL ,"
GREENHOUSEGAS  /

produced during
a human activity

4.2
l v tons CO

ecodynamicsgroup per PERSON

per YEAR
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LCA In four steps

Accordingo 1501404Q the LCAconsistan four mainphases

Life cycle assessment framework

analysis

4. INTERPRETATION: Ait organizes the results of the previous 7 )
/ three phasesn acomprehensible way to Gosland scope
| . _‘ have a global view on the lifecycle of
g _/;,, product/systems
\ At help to point out hotspots (processes e

with higher impacts) and options for
° Improvement (impactmitigation)

Impact
assessment

Duck or
Rabbi?

dj}
. <7 UNIVERSITA
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LCA In four steps

Accordingo 1501404Q the LCAconsistan four mainphases

Life cycle assessment framework

4. INTERPRETATION: At is called iterative process becausein 7 )

every moment you can come back to
the previous phase, if the analysidss not
consistentwith objectives

Goal and scope
definition

Inventory
analysis

Interpretation

At is the base for communicate results
andsupportthe eco-labelling

A
’"“ THE INTERMATIOMNAL EPD™ SYSTEM
FRO | \M WA

1 CARBON FOOTPRINT ACCOUNTING OF DONNAFUGATA WINES*®
| CALCOLO DELLA CARBON FOOTPRINT DEI VINI DONNAFUGATA*

Impact
assessment

N/
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Communication of LCA results
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Communication of LCA results
INFOGRAPHICS:

Carbon footprint of a can of Coca-Cola at a glance

PRODUCT CARBON FOOTPRINT

15unday — ‘l o 5 ' IN THE UNITED KINGDOM 500-mL PET
roast °® x — 100%
{non-UK ingredients) In partnership with The Carbon Trust, we assessed the carbon g
footprint of some of our most popular beverages in the packaging 809%
sizes of a 330-mL can, 330-mL glass bottle, 500-mL PET plastic -
Tkg of \.. bottle and 2-liter PET plastic bottle. This chart shows the results
grapes from DHO — 32 3 x of a 500-mL PET plastic bottle of Coca-Cola. b | — &60%
South Africa ..‘ e B Packaging 43.1% 40%
* Retailer/Vending (Refrigeration) 24.5% -
Ingredients 14.0% R
: * Manufacturing 11.0% —
rstunfigh =588x B =i o
Consumer Use and Disposal 0.7% — 0%

To see the other carbon footprint calculations done in this evaluation, visit www.cokecorporsteresponsibility.co.uk/carbontrust.
* Collins Carbon Counter (HarperCollins, Gem range, 2007)

** How to Live a Low Carbon Life (Chris Goodall, 2007)
*** Energy Savings Trust
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Communication of LCA results
INFOGRAPHICS:

° Ricciarellidi Siena IGP
t’ — : : N m How much is the Carbon Footprint of Ricciarelli (50g)7
= Y] % R | 4 COmCll From field 100 g

ltG'V ‘D":'\ .dm Milling Packaging Pasta Distribution to Distribution

> \ productior
(for local consumption)

phasel/
almond production

9,2
4 & -5 .f‘%
0,1 0,6 e,8 0,2 phase3/ packaging — 12% \ /

795 : : NP % RN
i | n # pfgsgprocessing ,.? ‘ \ &‘
273 9C0ky \ | '_

128 e 82

- 1.586 RS =

‘e Water 1.592

) Footprint fters/kg OO _
° 2 4 = o b (@300'm by car)
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Life cycle assessment framework

LCA OF OLIVE OIL =

1. GOAL AND SCOPE DEFINITION

Theaim of the studyisto demonstrateif organicolive oll
represent a better choice both for consumersand
producersin termsof environmentalloadings

ecodynamicsgroup UNIS] DI SIENA 1240
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LCA OF OLIVE OIL SE

1. GOAL AND SCOPE DEFINITION: identify the main phases

Field

Olive grove
management

Harvesting Transport

Milling

Bottling and storage
B S

<7 UNIVERSITA
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LCA OF OLIVE OIL

1. GOAL AND SCOPE DEFINITION: simplified flowchart

PHASE 1 PHASE 2 Bottled Olive Qil
agricultural practices oil mill and bottling (1Kg)

from cradle to gate

nnnnnnnnnnnnn
aaaaaa
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LCA OF OLIVE OIL g

2. INVENTORY ANALYSIS (LCI):

L______ FOREGROUND DATA _A______ BACKGROUND DATA ffJ
INPUT PHASE 1 uni_t7UF cor;/_egacjna organic " e
machineries kg 1.08E-01 | 3 594E-0 ”I Ehasesd Sub-processes Rl
ineri d ' ' Agricultural . .
macfhmelrles, tyres Ilzg 5.04E-02 | 3.59E-0 gractices fEcoinventand SimaProdata base
ertilizers g 7.87E-01 | 2.96E-0
pesticides kg 1.90E+00 | 8.00E-0 . .
water kg 3.42E+02 | 5.08E+0 P oMW Alteraturgdata_(Ranaet il ZUERERSE
diesel J 6.36E+06 | 1.50E+0 =, spreading o\ 2 2009; Viyssidest al,, 2004)
electricity J 1.71E+07 | 2.40E+0 2 Aecoinveniand SimaProdata base
INPUT PHASE 2 g
machineries kg 3.62E-02 | 3.75E-07 = Fertilization A stimationfrom (Brentrupet al., 2009
cast iron kg 1.31E-03 | 1.36E-04 = AEcoinventand SimaProdata base
alluminium kg 4.83E-02 | 5.00E-01 §
pig iron kg 8.69E-02 | 9.00E-0] . . .
glass kg 1.30E+01 | 1.35E+0 Pest treatment AEstlmatlonfrom.(Blrkvedet al. 2006)
water kg 4.55E+01 | 4.71E+0 Acoinventand SimaPradata base
transport, steel kg 1.08E-02 | 1.02E-0O
transdﬁzgéltyres ng fszig:;(())l? fgf:;% % Aliteraturedata (Caputo et al., 2002; De
_diesel 2 1.94E+06 1.94E+0 2 5 Olive oil Gennaroet al., 2005;Roiget al., 2006; <
Y - : - = production  Vlyssidest al., 2004) A\
j% ] A coinventand SimaPradata base
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LCA OF OLIVE OIL

3. IMPACT ASSESSMENT (L.c1A: (=~ -

~SimaPro$
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LCA OF OLIVE OIL

4. RESULTS INTERPRETATION AND COMMUNICATION:
QOrganic extra virgin olive oll

How much is the Carbon Footprint of 15g of oil?
(3 spoons)

phase3/ bottling

4

phase2/ oil milling

Valir: pmrrentish Sndle ernmse
tee fan gl Ocio U wea
ILEA Lits Oyl Assamvnaint |

466 gCo,-eq =
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LCA APPLIED TO RES

(BIOFUEL FROM LIGNOCELLULOSIC AND ALGAL BIOMASS)

1.GOAL AND SCOPE DEFINITION: which biomasss more sustainableo producebiofuel?

CULTIVATION HARVESTING BIOETHANOL /BIOGAS PRODUCTION
s 4

Main phases
\
Flowchart o F— Biogas pland e
Fentilizer | ﬁcr\ll;IC' | A
\ e e et A
‘ xf'avedfem Py 150_’. p:"i"s_: 240
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LCA APPLIED TO RES

(BIOFUEL FROM LIGNOCELLULOSIC AND ALGAL BIOMASS)

A4 Example of data sheet for unit process

Complated by Dato of completion

Uit procoss

Identification I S e

Time period: Yoar Starting meath ltnanu maonth:

Dascription of unk process: | I aodtonad sheee £ mgurmg

Material inputs | Units | Cuantity of 9 Ovign

2. INVENTORY ANALYSIS (LCI) s e =S

3.IMPACT ASSESSMENT (LCIA) e e TR S
4.INTERPRETATION S e e T
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LCA APPLIED TO RES

(BIOFUEL FROM LIGNOCELLULOSIC AND ALGAL BIOMASS)

THE BEST BIOMASS TO PRODUCE

3. IMPACT ASSESSMENT (LCIA) Fo%(T)EguENLTm(I J;SBASU?EIS/E?SON

9.00E08 +

4 INTERPRETATION

8.00E08 1~

7.00E08

6.00E08

5.00E08 +~

4.00E08 1

kg CO2eq/J

3.00E08 1

yd
2.00E08 - 1
Sesil
1.00E08 -
yd

0.00E+00-

Populus  Populus Eucalyptus Acacia  Fraxinus Algae Diesel
3yrs 5yrs 3yrs 3yrs 5yrs Orbetello

L SC - 2
agozn,_ 9 /1 NI ¥ L:RSITA
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LC-MAP

THE LIFE CYCLE ASSESSMENT (LCA) EXPLAINED IN A C-MAP
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CONCLUSIONS

Il modo migliorewper iniziaree fare un monitoragiolcalnserttext

1. Let's make our planet great again!

Bedo vedate la mobditanone di leader mondsall & comuni ctfadmni per opporsl alla decisions & Trump & uscire
dagh accordi di Pang: per il chma. Glusto mandestare iIndgnazione & uninst al coro in favors del nostio puneta

Delto questo, oltre alle parole, quante axende, grupgi 0 ndividis, possono dire di aver agio concretaments per | | N IV E RS I I A
contnbusee alla causa? S@amo convinb che quella elco-ambientale NoN SI W vEZZO M I MGINE PIG IMPOranie

per decdore & Intraprendere una strada nuova
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ENJOY YOUR STAY IN SIENA
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