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Sustainability — Sustainable Development

- “"Development that meets the needs of the present without compromising the ability of
future generations to meet their own needs” (World Commission on Environment and

Development, 1987)

The Three Pillars of Sustainable Development

Economy Environment

Susainable Climate

economy Y Wtk
Sustainable m /

Social deviopment Healthy \

equity environment

Health & safety
Skilled workforce
Supporting communities

Society

Source: https://utscisgreen.wordpress.com/about/pillars-of-
sustainability/
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Sustainable development
-Eco-Efficiency - Pollution Prevention

ty

Concepts
» Green chemistry

» Cleaner production

« Total Quality Management
» Life-Cycle Thinking

» Design of Environment

« Industrial Ecology

ty
Political Instruments and standards
t H
Analytical Tools Procedural Tools

Cost-Benefit and Effectiveness Analysis « Environmental Impact Assessment
Life Cycle Assessment « Environmental Management Systems
Environmental Risk Assessment »  Eco-labelling
Impact Pathway Analysis
Process Simulation and Eco-design Guidebooks
Accident Prevention
Material Flow Accounting
Substance Flow Analysis

ty ty

Technical Elements Source: Sonnemann et al. 2004.
ty
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Introduction to Life Cycle Assessment (LCA)

ANsUsTiuNansTNURILIARaNARAATNANTTIG

Which way are the best for
Environment?

. . ' How can they be translated from
Which decision are the environmental concepts into
best ones? implementation?

@ © 2023 BSI. All rights reserved. 4



What is Life Cycle
Assessment (LCA) ?

« LCA 2m9nansau2inanis
Ussifiunansenuaadwiaaauii
ARAdUAARNIIATTIN Gaue
HUAYAIS LN AAYIn QAL
aunsziivnAsAIIRaNA

Source: http://www.solidworks.com/sustainability/design

Goal and Scope
(ISO 14041)

I

Inventory Analysis
(ISO 14041)

I

Impact Assessment
(ISO 14042)

(ev0ovT OSI) uonejaisdiajul

Available at : www. Afnor.fr
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Life Cycle Assessment for food industry

anA&11ANTINa1MT (food industry) nunadd aa&INNTIUNUINIANAAIINANALNEAT LELA NAANIINNNY 16
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uag dszae anldifduinafundnlunisw&nalinig laaadainaluladnisulssdarnisuaznisauanainig ta
NAAKNAAA UV 1ITIW LaUTIUUNAg aanndiLENa dRaadt LasdsaInaan1suIlaa

n1slaas GHG ama'mnssummsﬁmﬂu 25% uwayay
induilu 33% wiasuiaainis (Food waste) 6e

anaNIINAIMNSTIAENTasAuA1THEa TS uandnTd
fruFularausanisdaaadiaizaunszanaivniivua
LRV RERET

andInnsTnaInIsdvAaliiinuasyadan A1sdaan
a1nARe waziatidudnuiunnn

mingeatiuldatrveatiiad f9auuadsaglugdoiiudn
aa'lil uazaususiag ldagligrnisaguagmusadnig
AAIAULAI L6

@

Total GHG emissions
(55 Gigatonnes of CO,eq per year)

Transport (6%)
Food processing (4%)

Energy, transport,
industry
(74%)

Livestock and
aquaculture (31%)

Surfaces used
(pastures) (16%)

Fodder production (6%)

Food production
(26%) 4

Cultivation of human

foodstuffs (21%)

Adapted from Ritchie and Roser (2020)

Emissions related to
food production

—  Supply Chain (18%)

- Farming (53%)

i Agriculture (29%)

© 2023 BSI. All rights reserved.


https://ourworldindata.org/environmental-impacts-of-food#citation

Life Cycle Assessment for Food Industry

LCA Huimdavfiadndglunisiinilss&naaiweu
RILIARAUADIAAFIUAIITNATINNT

LCA snansaladiiluiaiasiiazasnagnsnisaanuuy

wandued ina Tl fitouinladaddaidauad
ATaanuuuVIanuaNrasViIduLARaulszInaaw
AUFILIARAUNANI

LCA shunsahadssifiunasilsauiaulsedninin
FIURILINDUIEWIATAANAUUUNRANUTDIAT .
LCA fluiadasianaialvilnmdniaasnisan | |
wNansenueundus ldiinnselanwansznunis
NNITAANLLUNRANUTIIasTuuTniua
AAFINNTINATNNT ¥ '\\ ‘ 5

Q N

Source from https://www.foodmatters.com/article/dirty-secrets-of-the-food-processing-industry



nsUsziuinansdia P
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* AAGUNU TALNATATRUALUINIIN
ANEIAIAILLANITAANLLUNIA U

e HNANUNUNLTAdA: Taan15UNI BN
Hunesgrunnldmnanannnssu
aTliAansdsaunauLazalIu

1591

* 2halunisaagulaluauraan: atfivnls
AT LALUTLIIRANARND AU
RILIARDUNA

@ Source from https://www.octet.com/industry/food-beverage/
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Step 1: Goal

and Scope
definition




asavihuunauazaamannisisysivu (Goal and Scope definition)

Purpose of the LCA study

[> wuanaf LCA 1asun1swaiun — alsAviualiatndaiaudowsdusy tlavanniidnanaatvunnsatunausaly

A15vd envi hotspot waitluuun
nivn1sdsuilseluavian

C. Ingrao et al. / Journal of Cleaner Production 150 (2017) 93—103

ASUF AU NANSENUFIIAADNSZLIINY
a Qs - o ¥ G3 s a
wansauitnalaitlunuinivlunsaadula

sesr

0% 20% 40% 60% 80% 100%
® Fertilizer N ® Fertilizer P Manure = Sesame seed
® Human labor m Herbicide = Diesel ®m Electricity
®m Polyethylene (PET) ® Granite stone M sandstone m Diesel
© 2023 BSI. All rights reserved. 10



nsAmuuatihvunanasaauann1sdseiiau
Anuninailssavaaasnisdnin

- TmaWa vn"l,ms'\mmaomsﬂsumu LCA 12fu isziiuiiiaciagn sl auniiaunanssnussuineWansated
usaﬂsummwamﬂ Envi Hotspot 21292933196 113an52UUNNTHARN

Avuauueviau (Functional Unit)

- Used as a basis for calculation and a basis for comparison btw different systems

Uszianaassruu suuuun1silseiidu AV FI[SV AT Uszianuvratnay

nstinELATasdnNT 5 kg wavsnidin Input
nsNAANRINU TN 1 kWh 229 Wi 7in&e Output

n13laivuszuu RUTTOULUDINTLUIUNTNAA 100m3/h Capacity
AR IARU

ANSU5AS FEALNIIAURKIRUA 100 tkm a9nsUURIRUAT 1 17ien Transportation

© 2023 BSI. All rights reserved. 11



Functional unit for LCA food

Muwmsmmu h Mummoﬂsmmwaomsﬂsumu LCA Tﬂﬂﬂﬂﬁ‘ﬂ‘ﬁ?ﬂﬂﬂﬂ waamu AsUaaauagLie agavaavie
ﬂll‘Wu'JEI‘u ﬂ']'iLEQaﬂ‘Wu'JEIﬂ']'i‘VI']\‘]']‘L!‘VIﬂﬂG\BOQ”N'UJTSﬂL‘Wllﬂ'i”ﬂﬂﬁﬂ']‘W?.la\‘)ﬂ']‘iﬂaﬂ'ﬁ']ll‘l/ill']EI?.IB\‘)NEQ&W‘EF\TS]J‘S”LJJH LCA

1aat1efidsedndnIn

ﬁqamams@f\a Functional Unit aavnsuszidiiu LCA fat19n1se Functional Unit 2avnisilszdiu LCA wia
\Wau hotspot uav life cycle LA aunausenINsgaInNda i
« 1 kg of fresh, edible King salmon meat, ready for . ﬁuﬁ 119 maoms‘l_lam;i’uﬁ"amo?jﬁm

customer purchase « 1 kg 2aINARFUI191 ANANINNNTZLIUNTTNAAT

LANMIIAUY

« 1 litter of organic extra virgin olive oil, packaging

included A

LUQUE

3,
@ _ e © 2023 BSIL. All rights reserved. 12




AsAvunaaann1silssiiiu — System boundaries

vauwanisus:ldulndnssda

nislduivav AIsvudv AS:UDUNIS AIsvudv . ai1smdavin/
- - _ . n1sidvau =
Saadu Jaadu WaQ duAn sls1Aa
/ ATLE I
w o AL rou
ukdofuda Us=qh 1 Us:qA 2 Us:qA 3 Us:qf 4 duaaspns
(Cradle) (Gate ) (Gate 1) (Gate I11) (Gate IV) (Grave)
Cradle to Gate
Gate to Gate
P e e ———————— — — ———— =0
Gate to Grave
P e e e e e e e e e e e Lo

Cradle to Grave

© 2023 BSI. All rights reserved.
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Example of food lifecycle

s+ a  Emissions/pollutants (e.g. CO,, NH,, SOx,NOx,PM)a 4 &

Farming system R
e | 1.55 kg (0.03 kg, waste) *Water
| . ‘ *Fuel/energy
*Fuel/energy|——| Strawberry - - : . — | — ,
, ; Seedlings | | Strawberry P : = : « *Agro-chemicals
- T - acka
Chemicals [ 7 Seedling P Field gl _ Cooling ' | | =1 *Farm implements
| (Nursery) L | . *Packing materials
: ' =
. 1 kg consumed 1.52kg
Packaging waste treatments |, ‘ 1 l'gkg e
&3 * Consumer e Retail
Bio-waste treatments | a3 0.33 kg, waste 0.19 kg Jwaste

o - Post-farm system
v v vyEmissions/pollutants(e.g.NO3,PO4), v v

Source: Parajuli, R., Matlock, M. D., & Thoma, G. (2022). Environmental life cycle impact assessment of fresh California strawberries: A full supply chain perspective. Cleaner and Responsible Consumption, 6, 100073.



Boundary of LCA food

ATYUIUNNTTYINITInNINUAILsavTInaL Ty LCA aadndndaiaiannis tiuusasigarunisaldnidunauisaaduneiu
nangIuLarngau'le nsanuadunaulaatgiu section Triunagnisiszifiu 1iWa1sau131n PCR aavusiasnInsiuai

Breakdown of lifecycle stages

Atlantic salmon

Upstream Core Downstream

Smolt Seawater Processing & Distribution Consumer
production production grow-out packaging

Harry’s 100% Mie Nature

L L]
UPSTREAM CORE ey DOWNSTREAM
Raw materials Packaging and Production £ Distribution up to Primary packaging
cultivation auxiliary materials 100% Mie Nature - shelf end of life
production

@



Boundary of packaging LCA

nszLnUNTIInstinussadasiannisuazdudiallnausinaisdey

N7 LENUITNOAU
(Raw material acquisition)

ANTHNRG
(Manufacturing)

ANTUTTALRZNITLANTN
(Filling/packing and sealing)

ANTAAANNUILFUAN
(Distribution)

@

Q/

%

95718 9n15120%in msmu WAVIU LALIFA LATNITUURY
amamniﬂﬂoamumwammsaﬂmm

ANTHRAUTIANUYVITEAUUFUNN NAaNN uasafanNl uayng
ANYauILRE

ATuuRIUITIAae lildvda uriussy/uaslianiin (675) uas
ANTUBUNUIIIAUN TIUHIUN JI1TLATT WAVIIU LRLTRALETY
a9 Aduflu

suden1sAirdnvadiaviovuaiiiady — ndadoaf ussa
AUTIURN LAUTIINUYITa/ARaNT — Az6adsINAaLGIE

mumaumsmumLLaumsamnumuummmesfussa/ms
wiaAelUf9riuuasEus AR TIUAIENUNINUSURY L?jamao
g1svinanufy (vndndu) wazuaaiale q MAadu i
TudvAuLnseNaFUA LR L2 A1U&N



Boundary of packaging LCA

Q/

A3YUNUNTINANITIn LTI UYIa N ITuasRuAIadTanuE TnANdEAay

%

AREACI SR TAS TR Aanssuuazndadaainanuandniulunisldudndu atr9lsiny

(Consumer use) Tisaaiannndadaugilazussadusiniiaannanuiianiea/ng
Wi eee

ATSANAAA NANHALANIINATELIUATUURY NSZUIUNTAALAN N15LNTR LAY

(End-of-life) ANIANA6 6iadgANITUITINAEL G



Step 2: Life
Cycle
Inventory
Analysis




A9 tAscviiauds1ans (Life

Cycle Inventory)

 Data collection

Packaging materials

- PET 9.52*10-2 kg

- Label 1.5*1073 kg

- Corrugated box 1.47*10" kg
- Pallet 7.21*10~>kg

COo2
SO02

PM10
NH3(refrigerant)

Etc.

Raw strawberries (from farm) 1.55 kg

\ 4

Refrigerant used (NH3) 1.53*10->kg

Energy
- Electricity 6.28*10-2 kWh
- Diesel 1.06*10-3 MJ

Process

Electronic database
Literature data

Unreported data

Measurements
and/or
computations

Software databases, and
internet sources on LCA

Scientific papers, public reports
and existing LCA studies

Provided by companies,
laboratories, authorities and
correlated source

Calculated or estimated where
data are nonexistent or should
be improved

Adapted from : Hauschild and Wenzel (1998)

1 kg strawberries consumed at household

n

|

Waste

»

https://www.woolworths.com.au/shop/productdetails/748374/strawberry-fresh

Source: Parajuli, R., Matlock, M. D., & Thoma, G. (2022). Environmental life cycle impact assessment of fresh California strawberries: A full supply chain perspective. Cleaner and Responsible Consumption, 6, 100073.



Allocation

Allocation in Standards and Technical Rules winlgiialunisiusiu \

. d‘.; [ < (%4 a ai 1
° aa - . Fuaausnaitiluldlamrsnantaaynrstiugiu !
LM NAT AN TATUAITRINITUINTHURIUAY

a19avau EN ISO 14044:2006 ® Jnn'lilaliansannisiiugiuwuy physical

. & X ~ v o relationshi
® Jsznaudla 2 wuInie Nelinsidanldduasiu P

gaunsailunisuszidiu LCA uaasnsel ® JrnA1TRAITALLIY physical relationship "4

Wagwaiazdaanumunaignaadlsd 1viRatsan

\\ / Kmsﬂushuuuuﬁ'u 124 Economic value /




A8 n1stlusihrunuuludyaziiuncssEu

4 N

When Physical Allocation Needed?

® Precondition to use physical values for
allocation is that the physical values reflect the
main characteristics of a product

® Usually corresponding to multi-output, co-
products with different revenue — such physical
values are not available.

\ /
Q@

When Economic Allocation Needed?

® Mass or volume is in most cases not an
appropriate figure to describe the technical
value of a product

® Lack of appropriate physical data, market prices
are a possibility to value the products.

4




Allocation

-

® Industrial process normally manufacture more

than one product on a single production line

® “How the environmental impact should be

N

allocated in each of product”

N (@ )

Allocation methods
® Physical allocation

® Economic allocation

J v

Energy 3 x 10° MJ Water 600 m>

l

Raw material 1,600 kg

-_—

@ 30 kg
atmospheric emissions

l 1,000 kg of Product A

»
>

Transportation

=

500 kg of Product B

100 kg 10 kg

solid waste  waterborne wastes



Physical allocation

Allocation for product A

Fasiu uu. uad A = fadIu U, ua9 B =
1000/1500 500/1500
| Energy 1 x 10° MJ Water 200 m?
Energy 2 x 10° MJ Water 400 m* l l
l l 1,000 kg of Product A Raw material

Raw material 1,067 kg

|
" 500 kg of Product B
4# Transportation Sioy ) 2 —

< Transportation
| ! ! | | |
20 kg 67 kg 7kg

atmospheric emissions solid waste  waterborne wastes 10 kg 33 kg 3 ke

atmospheric emissionssolid wastewaterborne wastes

@



Economic allocation

-

Allocation for product A :
price A 2000 baht [ dadiu 57A1 229 A ] dadu 57A1 229 B

= 2000/5000 = 3000/5000

Energy 1.2x 10°MJ  Water 240 m’ Energy 1.8 x 10°MJ  Water 360 m?
Raw material 640 ke l 1 ‘ 1,000 kg of Prodgct A Raw material 960 kg Y’ ﬂ.
o Transportation
Transportation ‘ — >
€ 4 < 1 l > 500 kg of Product B
| | 1 !
12 ke 40 kg 4 kg kg 60 kg 6 kg
atmospheric emissions  solid waste waterborne wastes

atmospheric emissions  solid waste  waterborne wastes

@



Step 3: Life Cycle
Impact
Assessment




LCIA framework (ISO 14042, 2002)

A20819

NANTUTELIUUYIIUNTS « = = kgNO,, Pb, SO,, CH,, CO, , Buq

« - = | llunsa (Acidification)

NANSZNU o5 oy Y
- - — - DuaenuaWEdMANIEIV|  NO,, SO,, etc.

NAANSURYI18Nsaenaludangy NAUNANTENY

ﬂ&imﬁqﬂaﬁmaﬁam&\ﬁam - ——— - —— - > Proton release (H*)

nauNanITNUIUYaNY ————————- > Unldl, flwiug, gunimaiyed, Suq

@ (FauUasann ISO 14042, 2002)

Source: (ISO 14042, 2002) available at www.afnor.fr



A1sA1vuaunuIn (Characterization)

al

udusaulunnindayalsuiasssieg ldannnstiad

TanseURILIadaNNNlsEiiuNansEnuLivlznaau
ARNKNANTZNURILIANAN

AsUsziiuvinlalaansudasamasiaasailungu
nansenutaenAulaglusddiau

lilagangsuaazaidnaniniunisnaliiianansgnu

RILIARAULLAAGIIAU FvsiavinutAauaIIdIAUaS
NWUFIU

11im1 Characterization factor Tunisaauiwatlaauann
Usuainnidnifus 1t duansgny wazsINAININaUa9
LEARTHANTZNL

Inventory results Midpoint Endpoint Area of protection

Climate change T
Ozone depletion S - Bl manteali

Human toxicity
Respiratory inorganics
lonising radiation
Noise

Natural
Environment

—— — Accidents

“~__ Photochemical ozone
formation

Acidification

Elementary flows

Eutrophication

Natural
resources

Ecotoxicity
Land use

\\ Resource depletion

\

Desiceation, salination

Figure 1-1 Framework of impact categories for characterisation modelling at midpoint and
endpoint (Area of Protection) levels.

Source: (JRC, 2010. ) available at www. https://eplca.jrc.ec.europa.eu/

EP = ) (@) % EFy)

EP, (environmental impact potential) fia ArdnenmvBImansznundaiisdaudviunansenu

Usziam j laq (ke substance equivalent)

Q (Quantity of substance) ABUIuUNANTITAT j NUdebBONI (kg substance j)
EF, (Equivalency factor) Aa ALfigulvinueeans i fvirldiinnansevuniedauindon j kg

substance equivalent/kg substance j)

@




@

++111 uaazisn19anaidan Characterization

factor nuanaeAu ++11

LCIA methodologies

Table 2 Analysed LCIA methodologies
Methodology Developed by Country of origin
CML2002 CML Netherlands
Eco-indicator 99 PRé Netherlands

~ EDIP97 — EDIP2003 DTU Denmark
EPS 2000 VL Sweden

| Impact 2002+ EPFL Switzerland
LIME AIST Japan
LUCAS CIRAIG Canada
ReCiPe RUN + PRé + CML + RIVM Netherlands
Swiss Ecoscarcity 07 E2+ ESU-services Switzerland
TRACI US EPA ET
MEEuP VhK Netherlands

Source: https://eplca.jrc.ec.europa.eu/uploads/ILCD-Recommendation-of-methods-for-LCIA-def.pdf



ANSANNJANNANSTTNL

ANSANNFUNANTENLSINITAGA I HUANS LA 2 suuu :

Input — environmental impacts associated with material and energy input to the system

Output — corresponding to damages due to emissions or pollutants, vibrations, or radiation

Global
Climate change " Stratospheric ozone depletion
Extraction of abiotic resources Extraction of biotic resources
Acidification Nutrification
Human toxicity Ecotoxicity
Photo-oxidant formation | Land use
Local

Source: (UNEPDTIE, 2003)



Impact for LCA food industry

1 Climate change/ Global warming potential (GWP)

2 Ozone depletion potential

3 Abiotic Depletion Potential (ADP) [Metal and Minerals]
Abiotic Depletion Potential (ADP) [Fossil Resources]

4 Photochemical ozone formation

5 Acidification

6 Eutrophication potential (terrestrial)
Eutrophication potential (freshwater & marine)

7 Water Deprivation Potential (WDP)

kgCO.,eq
kg CFC-11eq
kg Sb eq
MJ]
kg NMVOC eq
mol H* eq
mol N eq
kg P eq

m3

Intergovernmental Panel on Climate Change (IPCC)

WMO model
CML

CML

ReCiPe 2016
EDIP

EDIP

ReCiPe 2016
AWARE model



Midpoint and Endpoint Indicator

N N

__— Procedure with
, endpoint approach

~—

<

N+ —0O0 T Q —

Source: Sonnemann et al. 2004.



Steps in Life Cycle Impact Assessment

Classification Characterization Normalization

Required for ISO study Optional for ISO study



Case study MULTI st

Upstream processes Extraction and production of raw materials
Transportation of raw materials
Production of feed for salmon
Transportation of feed
Freshwater hatchery

Product name: Atlantic salmon Transport to seawater plant

- . . . . . . Sea farming
Product description: Fillet with skin, with scales, with tail

(cutting only fins rests), with dorsal fat, with out dorsal fins, with Harvest
ventral fat (according to the picture), with out ventral fins, with
out backbone, with out collar, with out caudal fins, with out

anal fins, with out peritoneal membrane, PBO, fresh, chilled. Production plant process

Core processes Transport to processing plants

Functional unit / declared unit: 1 kg of edible product Hanspoitie dletiolticn coniar

plus its packaging Downstream processes Distribution

. ) . Transportation of consumer
Time representativeness: The specific data were collected from January to

December 2021. Consumer use

@ Packaging end of life

Source: https://www.environdec.com/library/epd6696




Case study

Potential environmental impact
1 kg of edible product plus its packaging.

PARAMETER Upstream Downstream

Global warming potential (GWP)

Fossil kg CO, eq.

Biogenic kg CO,eq.

Land use and land transformation kg CO, eq.

TOTAL kg CO,eq.
Acidification potential (AP) kg mol H*eq.
Eutrophication potential (EP)

Aquatic freshwater kg P eq.

Aguatic marine kg N eq.

Aguatic terrestrial mol N eq.
Photochemical oxidant creation potential (POCP) kg NMVOC eq.
Ozone layer depletion (ODP) kg CFC 11 eq.
Abiotic depletion potential (ADP)

Metals and minerals kg Sb eq.

Fossil resources MJ, net calorific value

@ Water deprivation potential (WDP) m?® world eq.

Source: https://www.environdec.com/library/epd6696




Case study

Product name:
IUS NATURAE

Valdobbiadene Prosecco Superiore D.0.C.G.

Brut Millesimato
UN CPC code:
24211 - Sparkling wine of fresh grapes

Geographical scope:
Europe

Product name: IUS Nature

Functional Unit/ Declared Unit : 0.75L of wine

Characteristics and Content

Area of origin

Valdobbiadene (TV)

Varietal 100% Glera
Training system Doubleinverted
Harvest period Early September

Winemaking Off skins by gentle pressing

Primary fermentation Controlled temperature with selected yeasts
Foaming 25-30 days

Yeast fining 3 maonths

Fining in bottle 2 months

Colour

Pale yellow

Sparkling winemaking method

Martinotti - Charmat

Alcol 11,50 % vol.
Sugarresidue 10,00 g/L
Total acidity 5,509/l
Total sulphites 90g/l

@

Source: https://api.environdec.com/api/v1/EPDLibrary/Files/e488484e-765c-49de-5975-08d90559b7e2/Data

IUS NATURAF
VNG I

BORTOLOMIC

WY3HLSNMOO

--------------------------------------------------------------------------

Y
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Case study

CORE

9 DOWNSTREAM

Downstream scenario:
S1 distribution to Europe
(roadway)

NLT= Natural Land Transformation; WSP = Water scarcity potential;

Global Warming Potential

. 1.90kg CO, eq

CORE

22.7%

DOWNSTREAM

@

DOWNSTREAM

Parameter Unit M6 cu Total
fossil kg CO; eq 1.14E+00 3.14E-01 4.19E-01 1.87E+00
GWP biogenic kg CO; eq 9.42E-03 3.23E-03 9.93E-03 2.26E-02
luluc kg CO; eq 1.12E-03 1.06E-04 1.64E-04 1.39E-03
Total kg CO; eq 1.15E+00 3.17E-01 4.29E-01 1.90E+00
AP kg SO, eq 1.04E-02 1.29E-03 1.62E-03 1.33E-02
EP kg PO  eq 2.63E-03 3.65E-04 3.63E-04 3.36E-03
POFP kg NMVO0OCeq 5.63E-03 1.01E-03 2.01E-03 8.66E-03
ADP elements kg Sb eq 5.44E-05 6.24E-06 1.33E-05 7.40E-05
fossil MJ 1.42E+01 4.01E+00 6.09E+00 2.43E+01
WSP m?* eq 2.40E-01 1.16E-01 1.76E-02 3.74E-01
NLT m? 2.79E-04 6.55E-05 1.46E-04 4.90E-04
Acidification Potential
010 0.013 kg SO, eq
12.2%

Source: https://api.environdec.com/api/v1/EPDLibrary/Files/e488484e-765c-49de-5975-08d90559b7e2/Data



Step 4:
Interpretation
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Source: Costa, T.P.d.; Gillespie, J.; Pelc, K.; Adefisan, A.; Adefisan, M.; Ramanathan, R.; Murphy, F. Life Cycle Assessment Tool for Food Supply Chain
@ Environmental Evaluation. Sustainability 2023, 15, 718. https://doi.org/10.3390/su15010718
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