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lotopikn avadpoun (1)

1972

1987

o
U N (L2

Naykoouta puépa MeptBaAoviog 1N oS
environment

YuvblaokePn OHE, ZtokyOAun

United Mations
Environment Programme

Awaknpuén 26 apxwv

Mpoypoppo Twv Hvwpévwy EBvwy yia to Neppailov (United Nations Environmental
Programme, UNEP) - @eopiko opyavo (utto tnv awyida tou OHE) uAdomoinong oxediov dpaong
106 cuoTtAcEWV

Anpovpyia Tapeiou yia to MeptBAAAov He TG ELoPOPEC KPATWV

Brundtland Report

Naykoouta Ertitporny Neptfparioviocg & Avarmtuéng (World Commission on ||
Environment and Development, WCED)

2tApLEN otnv Blwotlun avamntuén

AvaaBuLon Twv MOLOTIKWY OpWV TNG QVATITUENC

AlaocUvOeon avATuENC e KOWVWVIKEC QVAYKEG (epyaoia, Tpodr), EVEpYELQ, VEPO, LYELQ)
‘EAeyxoc mAnBuoptlakwy ekpriéewv

EmavamnpoodLlopLlopocg mpoTepaLloTHTWVY TeEXVoAoyiag, Staxeiplon Kwvduvou

uvdeon anoPpAcEWV HLE OPOUC TTOU EUTTEPLEXOUV OLKOVO LKA Kal TtEPLBAAAOVTIKA KpLtApLa



lotopkn avadpoun (1)

facal, national \

and international

1992 >uvavtnon Kopudnc oto Plo

Naykooputa Entitponny Neptpariovioc & Avarmtuéng (World Commission on
Environment and Development, WCED)

AnAwon tou Pio (Rio Declaration on Earth Summit). 27 Baokég apxeC PLwoLUnG avamtuéng
Agenda 21

Yuotaon appodiag entpornic (Commission on Sustainable Development, CSD) pe okomo tnv
uAoTtoinon otoxwv mou o0dnyouv og BLwoLun avarmtuén

Jupdwvia avamntuéng mapAAAnAwv eBVIKWV MPOoYyPAUUATWY
MopakoAoUOnon oTOXwWV HECA OO LEAAOVTIKEC CUVAVTACELG

2001 Asiwdopla kot Xnukn Mnyavikn

OVVELC

World Chemical Engineering Council (WCEC)

AgopeVoeLC yla xprion Kal avamtuén 6€ELoTNTWVY Tou EMAyyEALATOC TTOU va otnpilouv
BeAtiwon mototntag {wng

MepLOPLOUOC TNG AVEPYLOG

MpowBnoN KAVOTOUWV TEXVLIKWY ETUAOYWV TIOU oUVEUAIOUV KOWVWVLKA, OLKOVOULLKA KOl
nepLBaAAOVTLKA KpLTHpLaL

Mpootaocia tou nepfaAlovtoc og asldpopLlkolg OPOUC
20 Ivotitouta Xnuikwv Mnxovikwv



AECUEVGELG KOl OTOXOL [, )

2002

Yuvavtnon Kopudnc oto Noyaveoumoupyk N MhEsauRS "/

MNoaykoouta Emtponty MepifaAiovioc & Avamtuéne (World Commission on
Environment and Development, WCED)

AsoeVOELC

Melwon, Katd o AULOU, Tou MANBUoHOU Tou BpLoKETAL KATW OO T OpLa TNC
bTwyLag

Yuotaon & otnpEn 10-eTwv MPOYPUUUATWY aelPOPOU AVATITUENG

Aladopormoinon evepyelakwv mnywv, otnpen twv AME, evioxuon tou mooootou
OUMMETOXNAC TOUC OTN EVEPYELOC TIOU KATAVOAWVETOLL

Evioxuon meptBaAloviikd GLAKWY TEXVOAOYLWY TTAPAYWYNG EVEPYELOC, QVATITUEN
EVOAAOKTIKWV OAAA BLWOLUWVY TIOLPOXWV EVEPYELOC

Evioxuon kat avamntuén oAokANpwHEVWY SLKTUWV Xprong kot dtaxeiplong vepou,
LElwon KatavaAwong vepou

Meploplopog tng paydaiog utoPfabuiong otn BLomolkiAotnta



’ ’ 4 USTAIN, E
To emopevo Bnpa gty
\ i~

2002

Yuvavtnon Kopudnc oto Noyaveounoupyk

Naykoouta Emtponty MeptfaAiovioc & Avamtuéng (World Commission on
Environment and Development, WCED)
183 YwpEeC Ue €OVIKN EKMPOCWTNON
Kataypadr BTkwv Kol apvNTIKWVY OTTOTEAECUATWY
- EE: Avamtuén armo 1990 xwpic avaioyn avénon Kouoipwyv
- 2tadlakn Heiwon amoBANTWY Kal KATOLKWV

AvafaBuion tng Emtpornrc o ZupBouAto pe tn Zuotaon AteBvouc Zupfouliou yla TtV
Aeldpopo Avarmtuén (UNCSD, UN Council of Sustainable Development)

MNoapopoto 2upfouAlo yia Etatpikd Zxnuota (WBCSD, World Business Council for Sustainable
Development)

- 200 MNoAueBVIKEG eTaLpELEG

83 xwpec oupdpwvnoav og apAAAnAn dtdxvon peoa amo e0Bvika poypappata (r.y. UK:
DETR, DEFRA)

Avantuén e¢elbikeupevwy dektwv Astdopiog (/IChemeE indicators)



H nipoo&yyLlon tTng Bropnxavikne dpaotnplotntoc oto
XpOvo — Bropnyavio MTAACTIKWV

TODAY, PLASTIC PACKAGING MATERIAL FLOWS ARE LARGELY LINEAR

% CASCAD
ECYCLING?
4% PROCESS Others; 13 %
LOSSES

Agriculture; 5 %

14% COLLECT]
FOR RECYCLING

T Automotive; 5 %
RECYCLING'

Electrical and
electronic
equipment; 6 %

Packaging; 61 %

Naiig : 17.8 million tonnes*

78 MILLION St
TONNES construction; 6 %

(ANNUAL PRODUCTION)
Houseware,

e Blounyovia Baoiletol KUpLWE OE TIPWTOYEVELC TIPWTEC UAEC
e EAaxloto moooto avakUkAwonc (oxedov undeviko)

e Ta mAeLloTIKA KATAANyouV oav aveEeEAeykTa amoBAnta, o€
XWHUOTEPEC N O€ KALON



Amto tn rtepParlovtikn dtaxeipton otn BlwoLlpotTnTo —
nopaywyn MAQCTLKWVY

TODAY, PLASTIC PACKAGING MATERIAL FLOWS ARE LARGELY LINEAR

hl Fany

i

U \hﬁj 8% CASCADED
environment RECYCLING?

United Nations 4% PROCESS
Environme nt Programme LOSSES

1 9 7 2 14% COLLECTED
FOR RECYCLING

2% CLOSED-LOOP
RECYCLING'

78 MILLION
TONNES

(ANNUAL PRODUCTION)

ELLEN
MACARTHUR
FOUNDATION

 KaAUtepn xpnon evepyelag, Alyotepa amopfAnta

 KaAUtepn, anodotikotepn cUANOYN O EAEYXOLEVEC LOVADEC
eneéepyaoiag



Amto tn repParlovtikn dtaxeipton otn BlwoLpotnto —
riopaywyn MAOCTLKWVY

TODAY, PLASTIC PACKAGING MATERIAL FLOWS ARE LARGELY LINEAR

8% CASCADED
RECYCLING?

4% PROCESS
LOSSES

1 9 9 2 14% COLLECTED
FOR RECYCLING

2% CLOSED-LOOP
RECYCLING'

78 MILLION
TONNES

(ANNUAL PRODUCTION)

ELLEN
MACARTHUR
FOUNDATION

 EEAavtAnon mopwv — Mw¢ avortAnpwvovTal;

 Ano6Beon MPOLOVIWV — TIWE OVOLKUKAWVOVTOL OOV TIPWTEC VAEC;

e [lpocappoyn otnv mapoywyn nMPoioviwy e SuvatoTNTEC AvVAKTNONG TWV
MPWTWV VAWV;



Amto tn repParlovtikn dtaxeipton otn BlwoLpotnto —
riopaywyn TTAQLCTLKWVY

TODAY, PLASTIC PACKAGING MATERIAL FLOWS ARE LARGELY LINEAR

SUSTAL
A %@
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RECYCLING?

4% PROCESS

)
@
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“ o
WhesguR™

2002 14% COLLECTED
FOR RECYCLING

2% CLOSED-LOOP
RECYCLING'

78 MILLION
TONNES

(ANNUAL PRODUCTION)

cccccccc

EEEEE
AAAAAAAAA
FOUNDATION

* [loooTikomoinon mapoywylKwyv 6pAcewv EEw Ao AALOLO TNE TTOPAYWYNC
* Kataypadn emdocewv HECA ATIO EVOL CUUPWVNUEVO TTAALCLO
* Avoalntnon Tpomwv a&loAOynonNES KOWWVLIKWY ATTOTUTIWUUATWVY



Aeiktec & petpnoelc aewdoplac



Avaykn HETPNOEwWV Kat deiktec CSD

1992 Iopucon Emitporric Biwoiunce Avamrtueénc (UN Commission on Sustainable
Development - CSD)

Acikteg UN CSD

1996 T[lpwTtn KaTnyoploTtroinon OEIKTWV
4 katnyopieg (‘pillars’) kopBIKwWV dEIKTWV

134 emP€POUG (OIKOVOUIKOI, KOIVWVIKOI, ETAIPIKOI)

2007  AeUTEPN KATNYOPIOTTOINON TTOU KATAPYEI TN dIAQOPOTTOINON O€ OIKOVOMIKOUG, KOIVWVIKOUG
KATT. Kal €10Ayel 14 OEUATIKEC EVOTNTEG

OIKOVOUIKN avATITUEN, KAOTAVOAWTIKA KAl TTApAywWYIKA TTPOTUTTA (TT.X XPnon
METAPOPIKWY HEowv, AlE)

OTwyla, ekTTaideucn, uyeia, dnuoypagia

EmTrTwoeig oto TepIBAAAoV, aTtpoo@alpiky puTTavon, Xpron yng, PIOTToIKIAGTNTA,
TTNYEG Kal Xpnon vepou



Evpwmnaikn Evwon - Agikteg SDS

2001, 2006  Sustainable Development Strategy (SDS)

) Kuplec mpokAnoeLg

Level 1
KALpatikn) aAlayn & kabapn eveépyela

Blwolpeg petadopEg
Buwoun katavalwon & mapaywyn

Level 2

ouvtripnon & dwaxeiplon duokwv mMopwv Level 3
dnuoola vysia 1

M+ ,V, , , Contextual \\\
KOWVWVLKN HEPLUVA, dnuoypadla, LETAVACTEUON

dTwyLa
) 10 OpaTIKEG EVOTNTEC

J Awootpwpdtwon twv dektwyv o 4 emninmeda

Entinebo 1- Juykevipwtikot (L1, headline)
Entinebo 2 - Ogpatikol (L2, yia kdBe Bepatikn evotnta)
Entimedo 3 - Ewdikol (L3)

Entinebo 4 - NMpwtoyevei¢ (Contextual indicators)



EOvikoi AeikteC

CSD: evBappuvel Tnv avantuén eBvikwv dpacswv Kabwc n kabe xwpa
OLVTLHLETWTIL{EL EExwpLoTa tpoARoTa

Noapadeypa: MeyaAn Bpetavia (Department of Environment, Food and Rural Affairs,
Defra).

2005. Mpoypappa: Securing the future, UK Government Sustainable Development Strategy

= 68 ebvikol deiktec (UK Sustainable Development Indicators)
" 4 afoveg MPOTEPALOTNTOG
BLwolpn KatavaAwon Kol topoywyn
KALpotiky aAAayn Ko EVEpYELL
Quowol mopol kat epLBailov
BLWOLUEG KOLWVWVLEG
= 20 Zuykevtpwrtikoi deiktec (framework indicators)
TIPWTOYEVELC SeikTeC (OLKOVOLKN avaTtuén, mapaywylkotnta, meptBaiiov)
iapaywyn NAEKTPLKAC EVEPYELAC, KATOUVAAWGON GUCLKWV TTOPWV
agpla Beppoknmiouv, ekmopneg CO, & AEPLEG EKTIOUTEG, XPON YNG, AmoBAnta

Kowwvia, avepyla/ anaoyxoAnon, eknaideuon, Vyela, KvnTKOTNTA, KOWwVLKA dtkatoouvn,
gunuepia



Nepidepetakoi/Tomkol deikteg

CSD: evBappUveL TNV avamntuén nepldepelakwyv dSpacswv KaBwc n Kabe meploxn
LLLOC XWPOLC AVTLUETWTIL(EL EEXWPLOTA TPOPAROTO

Y KOTIOC: Kataypadn torkwy entdoocswy, dtadopormnolnoewy, eEopdAuvon avantuéng

Noapadeypa: MeydAn Bpetavia, The Audit Commission (Defra).

2005, 2010. Mpoypoappa: Quality of Life in London

= 61 Asiktec ou cupmAnpwvouyv touc EBvikouc (UK Government SDS)
" 8 BEPATIKEG EVOTNTEC

Eunuepia moAltwy, oTEyaon

JUMMETOXN OTA KOowd

Katavaykaopot

MetakivnoeLg, LeETadOPEC

Acdalela

EykKAnHOTIKOTNTA

MpooBaon o KEvTpa UYELOC, VOCOKOUELQ

TEXVEC Kl TIOALTLOUOC



Etaipikoi deiktec Buwaorpotntog (Corporate sustainability)

2002 World Business Council for Sustainable Development (WBCSD)

OwoAoyikn artodoon onuaivel LeyaAUTEPN Tapaywyn UE AlYyOTEPOUC TTOPOUC, AlyOTepal
artoBAnTa Kol TEPLOCOTEPA KOIVWVIKA OQEAN.

7 Baowkad kptipLa
MoldtNTa UMNPECLWY
Alapkela/ avtoxrn mpoloviwy
EVTaon XPnon MPWTWV VAWV KOl EVEPYELOC
AVOKUKAWOLULOTNTA TIPOLOVTWY
Buwowun xprion AME
NepBaAloviikn cupmnepidopd, toslkoTNTA

EvOelkTiKOL SEIKTEC
Aia poiovTwy, UTINPECLWY, TOCOTNTA TIPOLOVTIWY, TTWANCELG

MeplBalAovTikol: EVEPYELQ, EKTTIOUTIEC OEPUOTNTOC

Kapuia avapopa o€ kotvwvika kpttipia i o€ AvaAvon KokAouv Zwi¢



Naykoopia MpwtofouvAia Etapikwv EkOecewv ( Global
Reporting Initiative, GRI)

2006, 2010 CERES (Coalition for Environmentally Responsible Economies)
MKO rou 6pUBnke otic HMA (1997)

= KPMG (2008): 70% twv peyoAutepwv etalpelwy (os peyeboc) kavouv xprion GRI

=" 6 Baolkég katnyoplieg SelkTtwy Ue WOlaitepn Eudaon o€ KOWVWVLKA KPLTHpLa
Owovopkol deikteg (ECi): owkovopkn anodoon, mapouoia otnv ayopad, EUUECN EUNTAOKN (UTTOSOEG,
€0VIKN oTpatnyLKn)
Duowkoi tépot (ENi): moootnta kat eidog mpwtwv VAWV, KatavaAwaon eveépyelag, xprion AME, xpnon
voATVWY TOPWV, BlomokAoTNTA
Kowwvikoi 8eikteg (LAi): aplOpoc vmaAAnAwy, anodoxec/ Swpa/ mapoxeg og umaAAAouc, aplOpoc
Kol £(00¢ aTUXNHATWY
Kowwviwkot 8€ikteg (HRi): apBuoc & voc emevbuoswv mou adopouv otn BeAtiwon / evnuépwon
ouvOnkwv epyaociag, aplOpoc npopnBeutwy nou afloAoyrnOnkav yLa TNV OALTIKNA TN 0 avOpwTiva
Skatwpata
Kowwvikoi éeikteg (SOi): StadBopa, % umaAAnAwv ou ekmatdevovtal yia tetola BEpata, HETpa
KOTOLOTOANG ATUXNMATWY, SWPEEC & XOPNYLEC
Kowwvikot deiktec (PRi): aplOuoc otadiwv nou afloAoyouvtal pe AK7, atuxnuota, apltopog
TPOTOVTWYV ToU Katnyoplomolouvtal e 1SO, mooooto & €160¢ emikoVwVLACG e TOV TTEAATN, apLOUOC
TIAPATIOVWY, TIPOCTLUA

= JuvoAwkad: 79 Asiktec: 47 kopuPka & 32 Bonbntka

Aev urtapyel 6k avadopd o AKZ, mpoBAEnovial OwG OAoL OL EMUEPOUC SEIKTEG IOV amaltouvtol yio
TOV UTtOAOYLOMO TNG.



Who cares wins (ESG)

ESG —kpunpla (mepPAANOVILKA, KOWVWVLIKA,
ETOLPLKA) TTOU AELTOUPYOULV ooV 08NyO¢
emevOUOEWV Kal OXETL(ETOL HUE TNV KaTaypadh
NC ‘eTALPLKAC EVOUVVNC o€ eTaLPELEC

ESG data yiwa Sustainable Development Goals
(SDGs) a6 to 1980

‘Evtovn dpaotnplotnta oo to 2020 pe
NPWTOKoAAa kol emevduoelg 20 Lo eupw va
gxouv Nén dloxeteuBel o ESG-positive
NPOLOVTA KOIL UTTNPECLEG

ESG & greenwashing

H E.E. €xeL eykpivel kot tpowBel ESG standards
ETLIONMAlVvOVTAG TTAVTO TN onpacia TNG
OUVOALKNC amoTipnong tng 6paotnpLlotntog

ESG




Aciktec IChemE

2002 IChemeE, Institute of Chemical Engineering

Eudaon otnv povada mapaywyne, OxL o€ 0An tnv aAvoida
OLKOVOULKA, TtepLBAAAOVTLKY, KOWVWVLIKA dLdoTtoon

=  OwovouLKol deikTeg
kepdodopia: kEpdN, £006a, POpoL, MTWANCELS
entevbuoelc: CAPEX/OPEX, puwobol, etodopec epyolopevwy

=  [eptBarlovtikol deikteg
duoLkol OpoL: NAEKTPLKN EVEPYELA, KAUOLUQ, VEPO, TPWTEG UAEG, % aVAKUKAOUUEVNG
UANG, TTOKETAPLOUOL
EKTIOUTIEG: aEpLa BeppoknTiov, e€dvtAnon 6lovtoc, PwToxNULKO VEDOC, OTEPEA KAl Lypa
anoBAnta

=  Kowwvikol deikteg
Epyaolakd : aplOpog epyaloHEVWY TTOU amtoAUBnke N mapatOnke, vysia kot aodaAeLa,
apPLOUOG aTUXNUATWY
KolvwvikoU XapaKtipa: €UTAOKN KOWVWVLKWYV TIAPOAYOVIWVY OE ETOLPLKEG CUVAVTHOELC,
ntad Lk epyacia, aplOpoc KUNOEWV KA.

= QuolaoTika ayvoei tnv AvaAuon KUKAou Zwr¢ KOl ETILKEVTPWVETAL ATTOKAELOTLKA OTOV
BLopnxaviko xwpo



Aciktec BASF (SEEBalance®) O -BASF

We create chemistry

2010 BASF, Xnuikn Blopnyavia yio Aoyoplacuo OAWV TWV TOPAYWYIKWY HovAadwy, Oyl
LLOVO TOU XWPOU TNC

= [eplhapBavet:
AvaAuon KokAou ZwAg

Eco-efficiency

Kootog KukAou {wnc (life cycle costing)
Kowwvikoti eikteg SEEBalance®

" 7 KATNYopLleEC KOWVWVIKWY OELKTWV

JuvOnkec epyaoiac (atuxnuata, pLobotl, amolnUlwoEeLS, ETTOYYEALATIKA EKTTALOEVON,

arnepyieg)

AeBveic Slaouvdéoelc (madikn epyacia, emevOUOELS OTO EEWTEPLKO, ELOAYWYEC ATIO
Tpiteg XWPEC)

MeAAOVTLKEC VEVLEG (aplBUOC EKTTALOEVOUEVWY, KOWVWVLKN, aodAAELa, eevOUOELC O€
R&D)

KatavaAwtnc (tofikdtnta, AELTOUPYLKOTNTO TIPOIOVTIWV)

Torukn), 61eBvn ¢ kowotnta (aplBpoc anaoyoAou pévwy, avaloyia VAWV, TOCOOTO
HLEPLKAC aTaloXOANONG, OLKOYEVELAKA ETILOOUATO, CUUETOX AVOTTAPWY OTNV
anaoxoAnon)



MeBoboAoyla Avaluong KukAou Zwng



2uotnuikn Mpoogyyion

JUMBOTLKO cuoTnUa Blopnxavikng povadag

MepiBdarhov
ZUoTnua Opia Eud)ao.n
S MpoiévTa Zwotn aflomolnon mapanpoioviwyv
— MapaTrpoiévTa Meilwon, eneéepyaoia, aflonoinon anofAntwv
MpGoeg YAeg Hovdda Ekmoprég, ATORANTa E€olkovopunon eVEPYELOC, TIPOOTITIKEC
CUMTTAPOYWYNG
Zvotnua ota mAaiola Avaluong KokAou Zwng
E¢opun Aepyacia , AvakUkAwon/Enav ,
I'IpOKatgt-:(pvaoia — ﬂup‘::x/wvr']q ) Xpnon —> axpnotpon?)inon — AndBeon
Epdaon

= Awelpuvon Tou apxLlKoU CUCTAMATOC O€ TLESO TTOAU-CUCTNLKAC TIPOCEYYLONCG

= [lpooBeta cuoTrpata

Apxn aAvoidac (cradle)
T€Aog aAvoidac (grave)



MAaiowo AvaAluong KUkAou Zwng

Cradle-to-gate Ziompa (‘oradletogate”)
Adopd kuplwg J J
= KavoUpyLeC TPWTECG UAEC KoL cespotn ’ ,
texvoloyies 1 I S = e = BRI & vt o RV
= [VWwOoTA mapayopeva tpoiovta yla
TaL orola To uTtdAouto TNC aluoidag e e
gival yvwoto

Gate —to- grave
\4 V

Adopa KupLlwg o |
] wr ) ' Awepyoaocio 3 , AvakUkAwon/Ena ,
= EvOAAOKTLKA T{PpOLOVTA ATTO TLG o) LEC npomipvmm K l'lapzt\\,rwvﬁc % Xeton > vaxpnmuortrt])inon z AngBeon
TIPWTEC UAEC
= EvaAlaxtikég Texvohoyieg S
aéLomoinong MPWTWV VAWV
Z0otnpa ( “cradle to grave”)
Cradle-to-grave U
A¢O p a KU p lwq Egoputn 9 Aepyacia 9 AvakUkAwon/Ena 9 9
’ 1 1 : & . Xprol . Ano0eo
[ O)\LO’TLKI‘] OUOTNMLKI T(POOEYYLON Npoxatepyaoia Napaywyrig prion vaypnotponoinon n

KOLLVOU PYLWV TEXVOAOYLWV |
" EKTiUNON KOLVOTOUWV TIPOLOVTWY



MeBodoAoyia AKZ

" [lpwtn xpnon armno to 1970 (mupnvikn evépyeLa)
= QuolaoTikn mapouacio amno ta peca to 1990
" Meéoa ano dtadopec odnyieg

Integrated Pollution Prevented & Control (IPPC)
End-of-life vehicles, 2000
Waste Electrical and Electronic Equipment, 2003

= Je popdn npoturov ISO, 2006

1ISO/DIS 14040, Environmental Management-Life Cycle Assessment —
Principles and Framework, ISO, Geneva

ISO/DIS 14044, Environmental Management-Life Cycle Assessment —
Requirements and Guidelines, 1ISO, Geneva

1SO14025, Environmental Labels and Declarations-Type Il Environmental
Declarations— Principles and Procedures, 1SO, Geneva



Ta Baowka BAapata ISO

1. KaBoplopocg npoBANMOTOC Kol OKOTIOU
2. YroAoyLopoc tooluyilwv

3. Extipnon emuttwoswv

4. Epunvela amoTeAECUATWY



H AKZ cupdpwva pe ta npotuna ISO
1. 2tox0¢ Kat oplopoc mpoPAnpatoc (Goal and Scope Definition)

J 2toxoc¢
= AOyoL EKTOVNONG TNEG LEAETNG
= Kowo oto omoio Ba amevBuvetal

. Oplopog
= [leplypadn TOU CUCTAMATOC KOL TIPWLHOC KABOPLOMOC Oplwv
= A&lToupyiot CUCTAMOTOC KAl AELTOUPYLKN povada
= Kataypodn anatoVuevwy dSedopeévwy Kol olotntac Sedopuévwy
" ALaSLKAOLEC KATOWVOUNC ETILMTTWOEWV OE EMLUEPOUC TTPOLOVTaL
= MapadoxEc Kol mepLopLlopol
= KpLTLKA EMLOKOTINON



H AKZ cupdpwva pe ta npotuna ISO

2. ZUOTNMLKEG POEC Kal LooluyLa

J AvaAuTikd StaypAappoTa pong

J JuAhoyn dedopévwy

d YmoAoylopocg tne neptBarAovTiknc ertBapuvonc amo tic SLepyaoieg
J ErukUpwon HeETPACEWVY

J Katavoun tou cuvolou tng meptBaAAovTikng emBapuvonc tng
Slepyaoiac o€ eMUEPOUC TTPOLOVTA-TIOAAATIAQ peV pOTA £€0O0U
(Allocation)

= Amnoduyn Katavoung He dlaipeon Tou cUVOALKOU CUCTAMATOC O ETLUEPOUC
urtoouotnpata (subdivision) B pe eméxktaon cuotAMATOC (system expansion)

=  Katavoun Baolopévn oe GUOLKEC oXETELC (Ttx e Baon TN pHala TwV TTPOLOVIWY
=  Katavoun Baoclopévn oe AAAEC OXEOELG (Tt oLkovoLLKN aéla TpolovTwy)



H AKZ cupdpwva pe ta npotuna ISO

3. Ektipnon Emmtwoswv

J Yrnioxpewtikd Bripata

=  EmAoyn KatnyopLwy EMUMTWOEWYV, OEIKTWY KoL UTIOSELYUATWVY

" JUOXETLON TWV Loo{UYLWV QVAAOYOL LE TNV KATNYOPLOl EMUIMTTWOEWY OTNV
omnola cuppetexouv (Katnyoplomoinon)

" JUOXETLOUOC TIEPLPAANOVTLKWY SEIKTWV ava Katnyopio mepPaAAOVTLKAC
enintwonc¢ (XapaktnpLopog)

J Mpoatpetika Brjpota
= YrtoAoylopog tne Baputntog kaBe katnyoplag SEIKTWV WC ITPOC KATIOLEC
TIEC avadopac (Kavovikornoinon)
= Quadormnoinon kot katataén SEKTWV WC IPOC TLC TLULES TOUC

= JTAOuon SEKTWV WOTE va gival Epdavic N OXETIKA onpooio ToUG
(weighting)

=  AvaAuon moloTNTOC AMOTEAECUATWY



H AKZ cUpdwva pe ta npotuna ISO

4. Eppnveia anoteAeopATWY

J Avayvwplon onUaVILKWV ONUELWVY TNEG LEAETNC

d AfloAoynon wg mpog TNV MANPOTNTA KAl T CUVEKTIKOTNTA
J Jvunepaopota

J MNpotaoelc

J YmoBoAn mAnypouc €kBeonc TNG LEAETNC



MeBodoAoyiko mAaiolo AKZ ontwc opiletat amno ta
npotuna ISO

Eppnveia
ZKOTOG Kol AVTLKELMEVO OLTLOTEAECUATWV
(I1SO 14040) (1SO 14044)

MNpoodLoplopog
ZNHOVTLKWY
Inueiwv

Anoypadikr) AvaAuon
(I1SO 14040)

- Adypappa Porig . A-‘.lO}t\évnfrn
- SUA\oyn Asbopgvwy TOTEAEOLATWV

- YITOAOYLOHOG TwV pUTIWV

Tupnepaopata

Ektipnon Emumtwoswv
(ISO 14044)

- Emiloyn katnyoplwv
Eruttwoswv (Selection of
impact categories)

- YITOAOYLOMOG TwV Emumtwoswy

ddaoelg vhonoinong Availuong KOkAov Zwng



1. 2TOXOC KOl OPLOMOC TIPOBANHOTOC

J Zkomog tnc peAetnc (goal and scope definition),
LY.

" EMUTTWOELC AVAKTNONG AVTIOEELOWTIKWYV arto artoBAnta
glatloupyeiou

" Fruntwoelc avtukataotaonc H2S04 ue opyavika oéea atnv
eneéepyaoio Bioualac

" ETUTWOELC OTO TNV QVTIKATAOTAON CUUBATIKWVY KXUTIUWV
Ue ATIE (rty. nAEKTPLKNC EVEPYELAC ATTO (PUOLKO QLEPLO LUE
pwtoBoAtaika)

J OpLopoc mAaoiou HeAETNC > 0pLOBETNON CUCTAMATOC
(system boundaries)
" 7)Y cradle-to-grave

= Gate-to-gate kTA



1. 2TOXOC KOl OPLOMOC TIPOBANHOTOC

. Ertlthoyn Aettoupylknc povadac (functional unit)
" [oooTNTA KATIOLOC PONC 0T BAon TN omolac Oa
napoucLaotolV oL uTtoAoyLopol
= Artapaitnto peyeboc avadopac oTnV MEPLUTTWON
OUYKPLTIKWV aVOAUOCEWV
" Napadeypa: cLYKPLoN EVAANOKTIKWY TUTTWV
OUOKEUOOoLOC EVOC TTPOIOVTOC
" Qo pEneL va Baciletol o€ Eva AELTOUPYLKA
LloodUva o pEyeBOC iy oTnV TocoTNTA TOU
OUOKEUQOMEVOU Tipoiovtoc =2 A.M = 1kg
OUOKEUOLOMEVOU TTPOLOVTOC
. MeA€tn eidouc katl mpogAevonc SedopEvVwY



2. Anoypadikn AvaAdvon (Inventory Analysis)

NepBdaAiov
YrnoouotAuata , OpLa
Zuothpa

, Mpoiovta

EVEpVEL(X :_____ T ____-_--_--_--_--_--_--_--_--_--_--_--_:
! —
o E i EKTIOMITEC

Mpwteg YAeG : I
i —

s B
b e d ATIOBANTOL

d To mAaiowo avaAvonc opilel etoodouc kot e€66ouc oto cuoTNUO
d Kataotpwon amnoypoadikwv rivakwv (Life cycle inventories)

=  JUVOALKA O0TO cuoTnua
= Yrnoouotipata (oto Baduo nou sival dStabeoipa)

YrtoAoylopog entBapuvoewv (burdens) ava vmocuotnua

orou bg; eivatn emPapuvon tumou j ou dnutoupyeital

1
B = Z bc. .-x. (1) aro 10 uTtocUoTNUA i, EkPpacpevo wg mpog tn A.M
J P St X;, Ol POEG HLALOG KOLL EVEPYELAG OTO UTTIOCUOTNUA i



Napadetypa — Meplmtwon aNAwWV PEVUATWV

Napaywyn An60son

X1 X4

C0O,=0.2kg/t X1 C0O,=0.3kg/t X2 C0,=0.1kg/t X3 C0O,=0.1kg/t X4
CH,=0.1kg/t X1 CH,=0.1kg/t X2 CH,=0.1kg/t X3 CH,=0.3kg/t X4
X1=10t X2=7.5t X3=5 t X3= 2.5t
2KOTLOG

YTOAOYLOMOC GUVOALKWVY EKTTOUNTWY OAWV Twv otadiwv {wnc¢ (Cradle-
to-grave) w¢ mpoc¢ tn AsttoupyLkn povada

H moootnta mpoiovtoc amno to otadlo TS Xpnone, X3, opiletatl we n
Aettoupyikn povada ion pe 1t

Punavteg ava otadio: CO,, CH,



Avaywyn otnv AeLToupyLkn povada

Napaywyn An60son

X1 X4

C0,=0.2kg/t X1 C0,=0.3kg/t X2 C0,=0.1kg/t X3 C0O,=0.1kg/t X4
CH,=0.1kg/t X1 CH,=0.1kg/t X2 CH,=0.1kg/t X3 CH,=0.3kg/t X4
X1=2 t/tfu X2= 1.5 t/tfu X3=1 t/tfu X3= 0.5 t/tfu

= Xpnowomowwvtac tnv €€ (1) oL ouvoAwkol meptBaAlovrikol
puroL ava Aettoupykn povada yla TG ekmopneg CO, kat CH,
elva:

" Bepy=2bC,Xi=

0.2-2+0.3-1.5+0.1-1+0.1-0.5=> B__,=1.0kg/t,,

co2

" Bens=2bcous Xi=
0.1-2+0.1-1.5+0.1-1+0.3-0.5=> B_,,, =0.6kg/t,,



MoAAamAa Pevporta

1 To oVvotnua kot ta
UTTOCUOTHMOTOL EXOUV
NPOCOETEC EKPOEC N
KaBepLa armo Tic onoiec Ba fnosvoripm
MPETEL va cupurteplAndOet
OTOUC UTTOAOYLOMOUC

" [Mapamnpoiovia

Evépyela i Mpoiovta

EKTOUTEG

Mpwteg YAEC

= AnopAnta

AmopANnTa

" Pelpata avakUKAwoNG

AvakUKAwon



MoAAamAa Pevporta

 ATTAN EMEKTAON UTTOAOYLOLLWV YLO OTTAQ
PEVLLATA UTTOPEL VO artoPet

TTOPOATTAQLVNTLKN R —

d H oUykplon twv U0 CUCTNHATWY WC TIPOC
1O TtPOiOV B, Ba EMPETE OUCLAOTLKA VAL
EUTIEPLEXEL TIEPALTEPW CUYKPLOELC avAEDQL
oTLC aAvuoidec mapaywync twv C kat D

" KaOwc n umtokatAoTaon CUUBATIKAC A
napaywync C&D amo aAlec diepyaoiec Oa
nPoodidel SLAPOPETIKEC ETUMTWOELC 0TO B

d 2 MpoBAnpa KATOVOUNG ETIUMTTWOEWY OF
ouoTNMATA TIOAAATIAWY TIPOTOVIWV
(allocation problem)



MpoBANUA KATOVOUNC ETILITTWOEWV KoL LEPAPXNON EMAOYWV
(1ISO 14044)

A \'6(\
. \\‘FQ C
Al <l/\) Q?' —> A2 -
] B » F
& Enéxtaon MeplotoAn
A
Al A
F Al
B . .
A2 C 3 B
F E A
+
A3 B —> A2 —= C
] F

A1 vs A2 kat A3 A1 & A3 kot A2

J H emAoyn tou A3 pmopetl va EMNPEACEL TOL ATTOTEAECLATOL

d H emAoyn enéktaonc N mMePLOTOANC avaAoya He To av n A3 cuvadel
ue tic Al kot A2 pe Toug oTOXOUC TNG LEAETNG



lepapxnon enthoywv (1ISO 14044)

J H katovoun mpemneL va amodevyeTal 000 ival
duvato

L Meploplopoc amokAloswv otnv emAoyn ¢
KOLTOLVO LN G

" NMpooBeTikeC Kol apalPETIKEC povadeg (rx A3) HKpNG
KOLL TLEPLOPLOUEVNC KALMOKOLC

"= MeyaAUtepn avaAuon UTTOCUGCTNHATWY

J H katavoun nepParloviikwy enBoapuvoswy va
aKOAOUDOEL TLC OXETIKEC POEC TOU PUGCLKOU
ocvotnuatoc N tnc dtepyaciog (marginal
allocation approach)



3. Ektipnon emuntwoswv - Katnyopieg EMtntwoswv

Xprion UALKwV

Xprion evépyelac
AEPLEC EKTIOUTIEC
EKMOUTEG OTOUC
udATIVOUC OTTOSEKTEQ

Yteped amopfAnTa

EmiBapuvoelc mou
uTtoAoyioape oto
Ytadwo 2 (Burdens)

E€avtAnon mopwv
MetaBoAEg otn xpron yng
@opufog

KAlpatikn aAAayn

Meilwon tng otolfadag tou
olovtog

O¢uvion

Eutpodlopog

QOwtoxnuikn ofeibwon
To&wotnta otov avBpwmo
To&lkOTNTO OTA OLKOCUOTH AT

Erumttwoelg og BLoTika Kot
aBLoTIKA cuoTApaTA

ETutwoelg otnv
avOpwrvn vyeia

E¢avtAnon Quokwv
OPWV

MepBAANOVTIKEG CUVETIELEG,
EVOLAUEDEG EMLMTWOELG
(mid-point assessment)

* CML2

[EVIKEUUEVEC
ETUTTTWOELCG, TEALKEC
ouVEneLleg (end-point

assessment)

-Yyeia

-OlkoocuoTnua
-AvBpwrtvn mapepfaocn
* Eco-indicator 99




Evoiapeosc emumtwoelc (CML 2, TRACI, PEF)

 Zta mAalowa tne peBodou autnc ot pumol abpoilovral
ocUUdWVA PE TN OXETLKA TOUC ouvelopopa o€ KABE TUTO
eMiMTwonC cUUPWVA PE TNV TTAPOKATW OXEON

J OTIOU €€, ; EIVaL O CUVTEAEDTHG XAPAKTNPLOUOU
Erx = Z ecy .Bj (2) (characterization factor) k tou punou j mou ekdppadleL tn
j=1 ’ OXETLKN TOU ouvelodopa oTNV EPLBAANOVTLKN ETIITTWON
Ey

Ma mapadeypa to CO,, CH, eival agpla tou oxetilovtal
E TO PALVOUEVO TNC KALUATIKAC AAAQYAC

OL oUVTEAEOTEC YapaKktnpLlopou eivad:

1kg CO2 eq/kg CO,

25kg CO2 eq/kg CH,



Napadetlypa

Xpnnon CML 2 yia T emumtwoelg otnv KAtpatikn aAlayn (climate change) tnc
nponyouuevng dtepyaociog

Napaywyn AndOeon

X4

CO,=0.2kg/t X1 C0,=0.3kg/t X2 C0,=0.1kg/t X3 C0,=0.1kg/t X4
CH,=0.1kg/t X1 CH,=0.1kg/t X2 CH,=0.1kg/t X3 CH,=0.3kg/t X4
X1=2 t/tq, X2= 1.5 t/t,, X3=1 t/t,, X3=0.5 t/t;,

J
GWP = ) GWP,-B, (kg CO,,)
j=1

OTmou B, glvall o puTtOC UTIELBULVOC LA TNV KALLOTLKA oAAayn

GWP eival ol cuvteAeoTEC yia Touc Stddopouc pumouc o ekPPAlOUV TN CXETLKH TOUC
EVTOON WG 1POog To puTto avadopag nou eivat to CO,eq

H katnyopla auth TwV EMMTTWOEWY UMOPEL va ekPpaoTEL O€:
* BpayumpoBeopec enntwoelc (20 kat 50 €tn) Kat
* o€ pakpompoBeopec (100 kat 500 £tn)



YnoAoyiopol

Napaywyn AndOeon

X4

C0O,=0.2kg/t X1 C0,=0.3kg/t X2 C0,=0.1kg/t X3 C0,=0.1kg/t X4
CH,=0.1kg/t X1 CH,=0.1kg/t X2 CH,=0.1kg/t X3 CH,=0.3kg/t X4
X1=2 t/t;, X2= 1.5 t/t,, X3=1 t/t,, X3=0.5 t/t;,

Xpnotpomnotwvtog tnv €€. (1) ot cuvoALkEC TtepPaAlovTikol pUTTOL OV AELTOUPYLKN
novada yia tig eknopneg CO, kat CH, elvad:

Beoy=20Cc0,Xi=
0.2:2+0.3-1.5+0.1-1+0.1-0.5=> B_,=1.0kg/t;,

co2™

Bena=2bCnaX=
0.1-2+0.1:1.5+0.1-1+0.3-0.5=> B, =0.6kg/t,,

O untoAoylopoG NG ouvelodpopac Twv Agpiwv Tov Oepuoknmniov urtoAoyiletal pe
tnv §iowon (2) ko toug cuvteAEOTEG XapaktnpLlopoL twv CO, kat CH,

Ecwpr=€co2'Bcortecha Bena=1:1+25-0.6=16kg CO,-Eq



MeBobdoc CML 2

E¢avtAnon aflotikwv mopwv (Abiotic resource depletion)

J
ADP = ) ADP;-B;  (kgsb,,
j=1
To&wkotnta otov avlpwmo (Human Toxicity Potential)

J J S
HTP = ) HTP, -B, + D HIPy By + SHIP, B, (kg1408.)
J=1 j=1 j=1

Emuttwoelg xpriong yng (Land use impacts)

ILU = A-t (m?year) omou A eival n xpNOLLOTIOLOUEVN EKTOON VNG YL
XPOVLKO dtaotnua t

Kataotpodn tng otofadoac tov 6lovtog tnc otpatocdatpac (stratospheric
ozone depletion potential)

J
ODP = ) ODP-B; (gcrciteq
=1



TEALKECG ETILINTWOELC
(end-point impacts and assessment)

d Mpokuntouv amo tnv aBpolon Twv EVOLAUEOWVY

eruntwoewv (Midpoint Impact Categories) os
TEALKEC KOTNYOPLEC

J Emuttwosic os:

= AvBpwrivn vyeia (disability adjusted life years, DALY’s)

" MetoBoAéc otolelwv olkoovotnuatoc (potentially
disappeared fraction, PDF)

" MetaBoAEC O OPUKTA KOLTAOUOTO KOLL TTOPOUC



TEALKECG ETILINTWOELC
(end-point impacts and assessment)

J YIToAoyLlopOC EMUMTWOEWVY HETA oo cUVOUAOUO EVOLAUECWVY
ETLUTTWOEWV, XPNon vyng, GuoLkwyv opwv KTA

(1 Ot umnoAoyiopol Baoilovtal o€ EUTELPLIKEC OXECELC, LEAETEC
£kBeonc avOpwWTWV O€ LLN-KAVOVLIKEC CUVONKEC (EUTELPLKA
LLOVTEAQ) TToU €ival cuvnOwC ypapLULKA

J Aemttopépelec kal UTOBETELC TEPLAALLBAVOVTOL T AOYLOULKA
XPNong

J Epmelpikol ouvteAeotec Baputntac nepLBaAAOVTIKWY
eruntwoewv (E)

J Avaywyn Katd atopo/moAitn
(J EVaAAQKTLKA LOVTEAQ CUUTEPLDOPAC



2TEPEOTUTIA CUUTIEPLPOPAC KOIL GUVTEAECTEC

O JupBatikn ovunepipopa (Hierarchist)
= JupBBaoTtikol, Aettoupyouv ota TAALCLA TWV KAVOVWY TNE KOWVwVIag
= AvOpwrivn vyeia: 40% otov TEALKO CUVTIEAEDTN

d D\eAelBepn ovpunepidopa (Individualist)
= ‘Epdaon oto Aatopo, 0xL oTnV Kowwvia
= H avBpwrivn vyeia eival n ocnuavtikotepn katnyopia: 55% otov teAlkd cuvteAeotn

d OwoAoyikn oupunepidopa (Egalitarian)
= ‘Epdaon oto owkooUoTnUa Kol 0TO LEAAOV TOU TTAavATH
= |oopporia Tou olLkooUOoTHHATOC: 50% CUVTEAECTAC
" Yyeia 30%
= E&AvtAnon mopwv 20%



MéEBodoc¢ Eco-indicator 99 ()

JYrtoAoylopog evOLAMECWVY KOl TEALKWY ETILITTWOEWV

1. Emuttwoelc otnv avbpwriivn vuyeiot w¢ cuvOUOOUOC
TWV LKOAOUBWV SeLKTWV
1. KopKLVOYEVEDELC
2. AVOTTVEUOTLKEC ETUMTTWOELC
3. lovilovoa aktwofoAia
4. Kataotpodn tng otolfadac tou 6{ovioc
5. KAwotikn aAAayn
— Exdpalovtal oe povadec DALY’s



Mé£Bodoc¢ Eco-indicator 99 (1)

2. Kataotpodn tng moloTnNToC TWV OLKOGUOTNHATWY

= JuvOUAOMOC TWV aKOAOUBwWV SELKTWV
OwoTtoéLkotTnTa
O&uvion
Eutpodlopog
Xpnon yNn¢ kot LETOBOAEC

3. Katootpodec Twv PUOLIKWV TOPWV
= EéaviAnon HETAAAWYV KOl OPUKTWV KQAUGCLUWVY



Noylopika AvaAuvong KukAou Zwnc (1)

J CCalc: LCA - Carbon Footprinting tool:

= AkoAouBel ta yevikevpeva Bripata tng Avaivong KukAou
ZWwNC ' CaLC
= Extipnon meptBaAAoOVTIKWY KoL OLKOVO LKWV ETIITTWOE WV
KOLTAL U KOC TNG aAuvoidac mapoywyng Tou TPoLOVTOC
* AlaBgopo oto ocuvdeopo http://www.ccalc.org.uk/

J Umberto LCA software:
=  Avamnapaoctaon dtepyaciwyv pe popdn Sktuwy,
Kataotpwon tooluylwv paloc Kol EVEPYELOC umberto’
" YroAoylopog dektwyv LCA

= AwaBeopo (dokipaotikni €kdoon) oto cUVOECHIO
http://www.umberto.de/en/




Noyiopika AvaAvong KukAov Zwnic (1)

J SimaPro :
= EpyoaAeio ektipnong neptBaAAOVILKWY ETUTTWOEWV
= YrnoAoyilel beiktec asldopiog yla mpotovta N Slepyoaoiec S |
= AwaBeopo (bokipaotiky €kdoon) oto cuvdeopo http://www.pre )
sustainability.com/simapro-demo

J Extevnc Alota Aoylopikwy SlabgoLun oto ouvOeoO:

L http://www.epa.gov/nrmrl/std/lca/resources.html#Softwa
re




Elcaywyn oto Aoyiopuiko CCalC

CCalLC

Carbon Calculations over the
Life Cycle of Industrial Activities

http:ihwww.ccalc.org.uk
About CCalC:

CCalC was developed by a research group based at the University of Manchester
and led by Professor Adisa Azapagic.

The project was funded by Carbon Trust, EPSRC and NERC {yrant No. EP/F003501/1).

The following researchers were involved in the project:
David Amienyo (case studies);

Haruna Gujba (case studies and databases);

Harish Jeswani (case studies and databases);

Namy Espinoza-Orias (case studies and databases);
Anthony Morgan (software development);

Yu Rong (software develog t); and

Heinz Stichnothe (methodology and case studies).

CCalc

By downloading the CCaLC kool the user accepts the Following terms and
conditions:

To use the tool solely for their own purposes
Mot to use the tool For any income-generating consulting services
Mok to copy or distribute the kool ko a third party

Please read the "Read Me" file before attempting to run CCalC,

CCalCE 2006-2012 All rights reserved.

o4




XopOaKTNPLOTLKA KoL AELTOUPYLEC

d AkoAouBei ta yevikevpeva Brpata tng Avalvonc KokAou Zwng
= Footprint analysis

d Avayvwplon “hot spots”

A Ektipnon nieptBarlovtikwy Oelktwyv (KALpatikn aAAayn KATt.)

= Global Warming Potential
= Toxicity
= Eutrophication

d Ymootnpilel avaAvon evolodbnoloc Twv amoTEAECUATWY UE TN
LETOBOAN TMAPOAUETPWY TOU CUOTAMATOC (POEC, EL6OC XNULKWV
KATT.)



Epndavion nepifaiAovroc CCalC

fpaplk avamapaoTtocn CUGTAMATOC KOl QITOTEAECHUATWY

Functional unit (f.u) 0
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
000 || | 000 0.00
Raw Materials E : ' E Storage e Use
ooo || | 000 0.00
0.00 ‘!- 0.00 0.00 % 0.00 0.00 % 0.00 0.00 0.00
Waste Management
Total carbon footprint: 0.00 kgCO2eq /fu -
Carbon Footprint kg CO2 eq. ffu.
Total water usage: 0.00 m® water / f.u. Wokwe o g
Total water footprnnt: 0.00 m*® watereq. / f.u.
[Stress-weighted)




Baoelg dedopévwyv kat BLBALoONkec diepyaociwv oto CCalC

Baoelg 6edopévwv AKZ

Ccalc

Ecoinvent

Alepyaolec YEWPYLIKAC TTOPOY WY G
MpwTteg VAEC

XN ULKA

Evépyela

Eykataotdoelg eneéepyaocioc amnoBARTwY

BLBAL0OAKEG

XNUKA
Alepyaoiec Blopnyaviag tpodipwyv
Blopala

Blokavolua

Define raw materials: n

Define materials  Modffy datsbase  Search database

(@ CCalC database () Ecoinvent database () User-defined

Diatabase section: Chemicals & related b
Ammonia ~
Stage for matenal use: e

Amourt (kagfu): | |

Diata quality for amourt w

Cost (E/ka): | |

define inputs in terms of mass per agricuttural area

define inputs in temms of mass per functional unit

Comments on amount used: Updat=

Details | Energyuse Impacts  Wateruse
kg CO2 eq./kg: 2.393+000
Year:

Location:

Source: PlasticsEurope
Quality of dataset: High

Comments:

Data are from the Eco-profiles of the European plastics
industry {FlasticsEurope);
http:/Aca plasticseurape orgindex htm




Epwtipata

» [Moto eival To «amotunwpa AvOpako» KOTA LAKOC HLac aAuvcidac
aélortoinonc (my Bropalac), pac dlepyaoiag, Evoc mpoilovtoc;

» MMola gival ta o punoyova otadia pog diepyaoiac; (hot spots)

» Me nolec napeUPAceLg emituyyavetal BEATIWGON TOU AMOTUTIWHOTOC
avOpaka,;

» YMOAOYLOMOG KOOTOUG KOTA UNKOC TNG aAuaoidag

> AMN\EG ePLBAANOVTLKEG EMUMTWOELG;



Napadewypa Edpappoyng oto CCalC

Bliokavoipa ano kpapBEAaio (rapeseed oil)

Functional unit (f.u.) Biodiesel - Rapeseed Oil 1 tonne
0.00 0.00 0.00
1704 1984 0.00
| oo0 | | 000 . 0.0
Raw Materials e Sroducti % Storage e

0.00 19.8 0.00

0.00 % 0.00 0.00 e 0.00 0.00 % 0.00

Waste Management

0.¢0
0.00

Use

0.00 * 0.00

Total carbon footprint: 2454 kg CO2eq./fu -
Carbon Footprint

Total water usage: 0.00 m® water / f u T

Total water footprint: 0.00 m® watereq. / f.u.
(Stress-weighted)

kg CO2 eq. Ffu.
m* water / f.u.




AKZ cupdpwva pe to I1ISO

ZKOTOG KoL AVTLKELMEVO
(I1SO 14040)

Anoypadikr) AvaAuon
(I1SO 14040)
- Ataypappa Pong
- Juh\oyn Asdopévwv
- YITOAOYLOHOG TwV pUTIWV

Ektipnon Emumtwoswv
(ISO 14044)

- Emiloyn Katnyoplwv
Eruttwoswv (Selection of
impact categories)

- YIOAOYLOMOG TwV Emumtwoswy

Eppnveia
OLTLOTEAECHUATWV
(1SO 14044)

MNpoobLoplopog
ZNHOVTLKWY
Inueiwv

A§loAdynon
AnoteAeopnaTWVY

Tupnepaopata




EmiAoyn AElTOVPYLKAC Lovad oG

Enter System
Details
CCal.C2 - System Details B
Name:
IBiodesel - Rapeseed Oil I
0.00 ; :
0.00 inclorsl Hhe e —————— i
[ Value: [ I
0.00 -
Units: : Ilonne Il
Raw Materials m S L EE L
0.00 Mass Units: kg v o Change the units
displayed and convert
i Energy Units mJ - ault
0.00 0.00 0.00 0.00 0.00 0.00 00 o .  — bl
ance Units: _km ~
Volume Units: '®) Change only the units
Monetary Units Pound v|
Exchange Rate (per £): |1.00 |
Waste Management DataColected b [2003 |
Data Source: |BEAT (2010) |
Last Updated (date):  [27/06/2011 |
Total carbon footprint: 2454 kg CO2 eq./fu Ky Author: Ry |
Carbon Footprint Comecie:
Total water usage: 0.00 m® water f fu (e P W i e B NN -I
Wnter usmupe | |Bioenergy Technologies Environmental Impact Assessment Tool V2.1,
Total water footprint: 0.00 m® water eq. / f.u. ; |prepared by North Energy Associates Ltd. for DEFRA Project NF0434, :
(St ighted) " wwwbmrnassenergygerﬂe.org Syﬂqn boundaty C:adleto_gate, The .
ot transport of raw materials and waste is not included. Allocation method: |
1 |mass or economic I
d




OploBETNON CUGTAOTOC

ZKOTLOG Kol AVTIKEILEVO

(1SO 14040)

“Cradle-to-gate” opLoBétnon

1
| Functional unit (lu)  Biodiesel - Rapeseed Oil 1 tonne |

L 0.00 0.00 = 0.00 0.00
1704 1984 0.00

, 0.90 IE—EH 0.00 ‘EI

REW Materials Functional unit Biodiesel - Rapeseed Oil 1 tonne
- Stage: Production
Total carbon foolprint: 1584 kg CO2 eq. [fu.
a8 * . Total water usage: 0.00 m® water [ fu.
Total water foolprint (stress-weighted): 0.00 m* water eq. [ fu.

0.00 0.00 0.00 0.00

1645 118 111 13.6
- . - - - - .
0.00 ; 0.00

Total carbon footprint: 0.00 * 0.00

Total water usage:
0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00
- » - _ -
0.00 £

Total water footprnnt:
(Stress-weighted)




AKZ cupdpwva pe to I1ISO

ZKOTOG KoL AVTLKELMEVO
(I1SO 14040)

Anoypadikr) AvaAuon
(I1SO 14040)
- Ataypappa Pong
- Juh\oyn Asdopévwv
- YITOAOYLOHOG TwV pUTIWV

Ektipnon Emumtwoswv
(ISO 14044)

- Emiloyn Katnyoplwv
Eruttwoswv (Selection of
impact categories)

- YIOAOYLOMOG TwV Emumtwoswy
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(1SO 14044)
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NMivakec anoypadnc

Nivakag anoypadnc diepyaoiog
goteponoinong eAaiov

Functional umit: Biodiesel - Rapeseed Oil 1 tonne
Stage: Oil Esterification
Total carbon footprint for stage: 662 kg CO2 eq. [fu.
Total water usage for stage: 0.00 m® water / fu.
Fi ional unit Biodiesel - Rap d Oil 1 tonne Total water foolpnnt (stress-weighted) for stage: 0.00 m® water eq. [ fu.
Stage: Production
Total mass in
Total carbon footprint 1984 kg CO2eq [fu Material/Packaging inputs Amourt (kg} (materials + packaging) 1162
k)
Total water usage: 0.00 m* water [ fu.
Methanol . 109 Total mass out
Total water footprint (stress-weighted): 0.00 m® water eq_ [ fu_ Sodium hydroxide {Caustic soda 4... 120 (materials +waste) 1100
Refined mpeseed oi 1052 fkal
0.00 0.00 0.00 0.00 0.00 Total: 1162
1645 118 111 1286 === == Massﬂl:;l)ance _
. . Water footprint
Water type: \'\fﬁ]ej;t:lsled {stress-weighted)
e {mreq.Au)
Agricuttural .00 .00
Process B.00 000
Wiater footprint
Amount COZeq COZ2eq. Water usage Water usage " Database
Energy M) | kgMenergy) | fefu) | miMlenery) | mifu) ‘S‘ﬁse‘:ej‘gi“fd’ section
ooo [ 0o Electricity - CHP-11 828 0.086 709 0oo 0.00 0.00 CCalC/Energy
i ‘ = Heat - CHP-11 1379 0.043 581 0.00 0.00 0.00 CCalC/Energy
= - Toiah| 42 | Toa:| 862 | Total [T T
0.00 | 0.00 |
0.00 0.00 : o Amount COZeq CO2eq.
% Direct emissions kafu) tka/kg GHG) keAu)
Key:
Carbon Footprint kg CO2 eq. /fu.
ke i Total] 000 [ Tota| 00
COZeq Water usage Water footprint
Packaging QE;USS fakag %%Zq) {mika Waﬁ.tne;(;ja)ge {stress-waighted) D:ézt"::e
packaging) packaging) im*eg.fu)
Total:] 000 | Tota:] 00 Toah] 000 [ oo |
Wi'ater footprirt
Amount COZeq CO2Zeq. Water usage Water usage : Database
Waste (kafu) {ka/kg waste) fegfu) {méfkg waste) maful (ﬁﬁsﬁ?}w’ section
Tetah] 000 [ Tota:| 080 I Total| 000 [ 0.00 |
Material outpus %m Destination
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ZKOTOG KoL AVTLKELMEVO
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Anoypadikr) AvaAuon
(I1SO 14040)
- Ataypappa Pong
- Juh\oyn Asdopévwv
- YITOAOYLOHOG TwV pUTIWV

Ektipnon Emumtwoswv
(ISO 14044)

- Emiloyn Katnyoplwv
Eruttwoswv (Selection of
impact categories)
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EKTIUNON EMMTWOEWV

Alepyacia eotepomoinonc eAaiov

Define energy for Preduction - Qil Esterification
Define energy

t Modify database = Search database

u MO VTEAOT[OL"] O.r’ pod)v Elo.o’éwv (®) CCalC database () Ecoinvent datzbase () User-defined

| Electricity - CHP-11 v
’ ’ 7 ;
kot eéodwv ueow Baoswv Aot (UL T ED |
7 Material/Packaging inputs Amourit {ka) Data quality foF ameint HI h
g W
bdebouevwv AKZ s |
Sodium hydroxide (Caustic soda 4. 120 Cost WMJ} |[H}1 3 |
Refined rapesesd oil 1082
/] ’ Total: 1162 P v Update
* EvepyelaKeC aVAYKEC e
Wat = Water used Viater footprint
ertype: Au) {stress-weighted)
4 1 imieq.fu}
Agricuttural 0.00 000
e ElopoEg UA
Process 0.00 D00
| ] Ano’600' A KZ gnlnra’) O’va B Amount CO2eq. CO2eq. Witer usage Water usac
’7 ray MIFu} {ka/MJ energy} fkafu) e energy) Aoy
Electricity - CHP-11 228 0.086 7.09 0.00 0.00
Heat -CHP-11 1379 0043 591 0.00 0.00
Total:| 1462 [ Total: | 562 [ Total .00
Direct emissions ﬂ’im;um’ i C/SZEQHG) ﬂC;OiEG}- Detinis Enerayuse Impacts Wateruse
941U, a9-kg g/t
i kg CO2 eq./MJ: 8563002
Total: | 0.00 [ Total: | 0.00 Year: 009
; —_— COZeq. coz Wateg usage Wat . e |
, , ' Packaging ‘kg;_u_} paﬂc(fézi | {kg/filc.l) Daﬂ ;;ﬁ. g} {r:z}uia}c Location: K . .
= Enl}\ovn Karnvoplwv Source: BEAT (2010)
, : Total: | 0.00 [ Total: | 0.00 [ Total: | 0.00 G : E
Emumtwoewv (Selectio Quaity of dataset: | Hig
. . Waste Amount CO2 eq. CO2eq. Water usage Water usac .
m pa Ct catego nes) kadu) {ka/kg waste) kafu) (kg waste) ALy Comments:
- . . CHP power plant capacity; 3MW; Plant eff ; 85%; Heatto »
YT[O)\OV Lo ek ey Ere To:| 000 | Towt] 000 | Took| 000 power ratio; 1.93 BEAT {2010} Bioenergy Technologies
Environmental Impact Assessment Tool V2.1, prepared by
Material outpits N;(Ogu)"ﬂ Destination Morth Energy Associates Lid. for DEFRA Project NFD434, v

Exit



Ektipnon meptBaAloviikwv delktwv

kg phosphate eq.ffunctional unit

0.080

0.070

0.060

0.050

0.040

0030

0.020

0.010

0.000

4

o0

L)

4

L X 4

L)

4

o0

L)

4

o0

1)

4

L)

L)

4

L )4

1)

O¢uvion
Eutpodlopog

Kataotpodn tnc otolfadacg
TOU 0{oVTOC

QwTtoxNULKO VEPOC
ToélkotTnTol oTOV AVOpPWTTO
Yoatiko Anotunwua

Eutrophication p ial (kg phosphate eq./fu.):

Warning: LCA Data for some impacts are missing

0.057 0.057

Totalinc. Co-

Raw materials Froduction Storage Use Transport Total f.u. Co-products products

ka 802 eq.functional unit

kg R11 eqffunctional unit

0.50

0.40

0.30

0.20

010

0.00

2E-07

1.5E-07

1E-07

5E-08

Acidifi

P

Y

Extiunon Emntoswv
(1SO 14044)

- 'Emloyr| KatnyopLwv EMuttioewy
(Selection of impact categories)
- Yrohoylopog twv Emumtioswv

Warning: LCA Data for some impacts are missing

0.227

0327

Totalinc. Co-
Raw materials ~ Production Storage Use Transport Total f.u. Co-products products
0Ozone layer depletion potential summary
Warming: LCA Data for some impacis are missing
1.07E7 1.07E-7

Raw materials

Froduction

Storage

Use

Transport

Total inc. Go-
Total f.u. Co-products products




Evtoniopoc punoyovwv ctadiwv (1)

Epunveia

OMOTEAEOUATWV
(1SO 14044)

Zuvoyn AntoteAecpatwv Artotuntwpatog AvBpaka ava octadlo KUkAou {wng

View carbon

footprint graph
Summary of carbon footprint
5000
.“é‘
=
@
5 3000 -
=
3
=
i 1984
o 2000
]
o
2
1000 -
503

Total inc. co-
Raw materials Froduction Storage Use Transport Total f.u. Co-products products



Evtoniopog punoyovwyv ctadiwv (1)

Epunveia

OMOTEAEOUATWV
(1SO 14044)

Zuvoyn AnoteAeocpatwv ANOTUNWHATOG AvOpaKka ava oTtadlo mapaywyng

kg COZ egifunctional unit

2000

2500

2000

1500

1000

500

Production carbon footprint

1645

Cultivation

118

Dirving

11

il
Exiraction

136 6.2

. i il
il Refining Esterification Stage 6

Stage 7

Stage &

Stage 8

Stage 10



Elcaywyn oto AoyLouiko SimaPro

SimaPro



XopOaKTNPLOTLKA KoL AELTOUPYLEC

O AmotelAel €va Aemtopepec epyaleio neptBarloviikne avaAluong

d Xpnoluormoleitol yo mpotovta n/kot dSlepyaoiec
= [Mpoiovta ko Slepyaoiec avadepovtal we dtepyaoiec (processes)

d Moootikomolnon Twv MPWIWV VAWV, TNG KATAVAAWONC
EVEPYELOC KOl EKTTOUTIWV OTOV QLEPQA, TO VEPO Kall To £6adoC

d Xopaktnplopog mepBAAAOVILKWY ETUMTTWOEWVY

[ OLBaoelc bedopevwy Tieplexouv TTOAAEC KoLvEC Slepyaoiec (Ko
npoilovta) aAAd OxL OAEC
= Mpoiovta n dlepyaoiec ou dev nmepLexovtal otic Baoelc dedopevwy Ba
npeneL va aéloAoynBbouv cUupwva LLE TA TTOPOAKATW



ErmloyEc mAonynong

Wizards

I | Goal and scope T 1. ZkomoG KAl AVTIKELHEVO
: J-DESC"WED” : = “Description”: Eneepyaocia otoeiwv kat mepypadic pag kawvolplag Siepyaciag
L Llbrares |} = “Libraries”: BIBAL0Brikec — Baoelg Sedopévwv Slepyaotlwv (XNULKA, Koo KATL.)
I | Processes 1
1 2.

: Product stages I AT[ovpacbn
I | System descriptions I = “Processes”: Ynmapyovta poviéAa r dnuiloupyia vewv
: o : = “Product stages”: Ztadia kUkAou {wng
|| Peameters_ _ .}
| | foiesct aemment | 3. Ektiunon emumtwoewv

Methods
L.|.C£'C_L”a_“0£5£tu 5____“: Emttdoyn nebodou umoAoylopou ermtwoswv (CML, RECIPE, Eco-Indicator 99 kAmt.)

4. Epunveio amoteAeCUATWY
= YxOAla kat BLBAoypadia

Interpretation

Document Links

===

Tie-ﬁeral data

Literature references
Substances
Units

Quantities

Images



MNepBaAilov epyaciog

Erttdoyec

ntAonynong -

» Alepyaoisc
|

A4y ChUsers\Public\Documents)Sir] kPro\Database\Demo; Introduction to SimaPro

Eile Edit Calculaste Tools Winflow Help

N Ha el

FEC AFB
50 =

ammd|l ®e

- 0il

e [

2}
- Pesticides
H
)

- Lignite
- Matural gas

H-Peat
- Uranium w Filteron I

ide, liquid {GLO}| market for | Alloc Def, U
Sulfur trioxide {GLO} | market for | Alloc Def, U kg
¥enon, gaseous {GLOH market for | Alloc Def, U kg

ka
_ not defined
ka

Ecoinvent 3 - allacation, default - unit
Ecoinvent 3 - allocation, default ~unit
Ecoinvent 3 - allocation, default - unit

not defined
not defined
not defined

Name / Junit | waste type [Project Status.
Argon, crude, fiquid {GLOY}| market for | Alloc Def, U kg not defined Ecoinvent 3 - allocation, default -unit Mone
Argon, liquid {GLO} market for | Alloc Def, U kg not defined Ecoinvent 3 -allocation; default —unit Mons
Carbon dioxide, liquid {RER} market for | Alloc Def, U kg not defined Ecoinvent 3 - allocation, default -unit Mone
Carbon dioxide; liquid {RoW}| markst for | Alloc Def, U kg not défined Ecoinvent 3 - allocation, default -unit Mone
Carbon monoxide {RER} market for | Alloc Def, U ka not defined Econvent 3 - allocation, default - unit Mone
Processes. Carbon monoxide {Ro\W}H market for | Alloc Def, U kg not defined Ecoinvent 3 -allocation, default - unit Mone
Product siages: [—]Chenﬂals Chlarine dioxide {GLO} | market for | Alloc Def, U kg not defined Ecoinvent 3 - allocation, default - unit Mone
jstem m:nu'dms EI A:dds {nocganic) Chiorine, gaseous {RER}H market for | Alloc Def, U ] not defined Econvent 3 - aflocation, default - unit Mone
Waste types : F‘"Mf;:tﬁaswm_"e Chlorine, gas=ous {RoW}] market for | Afloc Def, U kg not defined Ecoinvent 3 - allocation, default - unit Mone
Parameters, E| o Chiorine, iquid {GLO} | market for | Alloc Def, U kg not defined Ecoinvent 3 -allocation, default -unit Mone
e Ethane {GLO}| market for | AlocDef, U kg not defined Ecoinvent 3 -allocation, default -unit Mone
Methods Fluorire, liquid {RER}| market for | Alloc Def, U kg not defined Ecoinvent 3 - allocation, default - unit Mone
| Calndation setups Fluorine, fiquid {RoW} | market for | Alloc Def, U ka not defined Ecoinvenit 3 - allocation, default - unit Mone
Interpretation | Helium {GLO} market for | Alloc Def, U kg fot defined Ecoirvent 3 - allocation, default - unit Mone
htar;('etiﬁm Helium, crude {GLC}H market for | Alloc Def, U kg not defined Ecoinvent 3 - allocation, default - unit Mone
Dbﬁméntun Helium, crude stodkpiing {GLCH market for | Alloc Def, U ka not defined Ecainvent 3 -allocaton, default - unit Mone
' Hydrogen sulfide {GLOY market for | Alloc Def, U kg not defined Ecoinvent 3 - allocation, default - unit Mone
Litarature refersnces | Hydrogen, liquid {RER} | market for | Alloc Def, U kg not defined Ecoinvent 3 -allocation, default -unit Mone
Substances Hydrogen; liquid {Ro\WH market for | Alloc Def, U kg not defined Ecoinvent 3 - allocation, default -unit Mone
i Krypton, gaseous {GLO} market for | Allec Def, U kg not defined Ecoinvent 3 - allocation, default -~unit Mone
Natural gas fiquids {GLO} market for | Alloc Def, U ka not defined Ecoinvenit 3 - allocation, default - unit Mone
Nitrogen, fiquid {RER}| market for | Alloc Def, U ka not defined Ecoinvent 3 -allocation, default - unit Mone
Nitrogen, liquid {RoW} | market for | Alloc Def, U kg not defined Ecoinvent 3 - allocation, defaudlt - unit Mone
Shotganic Nitrous dioxide {GLO_}E market for | Alloc Def, U ka not defined Ecomvent 3 - aflocation, default - unit Mone
Market Nitrous oxide {GLO} market for | Alloc Def, U ka not defined Ecoinvent 3 - allocation, default -unit Mone
E‘ I s R Oxygen, liquid {RER}| market for | Alloc Def, U kg not defined Ecoinvent 3 -allocation, default -unit Mone
e R ©Oxygen; liquid {RoW} market for | Alloc Def, U kg not defined Ecoinvent 3 -allocation, default -unit Mone
£ Organic Ozone, liquid {RER} market for- | Alloc Def, U kg riot defined Ecoinvent 3 - allocation, default -unit Mone
- Market Ozone, liquid {RoW}] market for | Alloc Def, U ka not defined Ecoinvent 3 - allocation, default - unit Mone
L. Infrastructure Propane {GLO}H market for | Alloc Def, U ka not defined Ecoinvent 3 - allocation, default - unit Mone
Transformation Sulfur dioxide, fiqlid {RER}] market for | Alloc Def, U kg not defined Ecoinvent 3 - allocation, defadlt - unit Mone
-Others Sulfur dicsaide, Tiquid {Row}| market for | Allac Def, U not defined Ecoinvent 3 -aflocation, default - unit Mone

1In this market, expert judgement was used to develop product spedific transport distance estimations,

Production volume: 4kg

Technology level: 0 undefined

Start date: 2011-01-01

End date: 2014-12-31

1s data valid for entire period: true
Macro-economic scenario name: Business-as-Usual

Version: 3.0.3.0
Created: 2011-08-02T09:57:47
Source: 05339056-95c6-4716-bc2e-fe005fa4bb 7f_ab5dcfa8-e89-4923-84d4-51b252895fa 1.spold

@ and ¢ or |

| 1item selected




NMivakoc arnoypadnc

Documentation Input/output | parameters | System description

i Products |
Known outputs to technosphere. Products and co-products
MName Amount Unit Quantity Allocation %% Waste type Category Comment
Known outputs to technosphere. Avoided products
Mame Amourt Unit Distribution 502 or 2*5DMin Max Comment
[ Inputs
Known inputs from nature {resources)
Name Sub-compartment  Amount Unit Distribution 502 or 2*5DMin Max Comment
Known inputs from technosphere {materials/fuels)
Mame Amount Unit Distribution SD "2 or 2*5DMin Max Comment
Transport; freight, lorry, unspedfied {GLO}H market for | Alloc Def, U 0,2088 thm Lognormal 2,281
Transport distance based on US ETS
Commodity Flow Surveys 1933, 1297,
2002, 2007, US Dep. Of Transportation;
Bureau of Transportation Statistics, Of
the total road fransport, 6% is assumed
to be by delivery wan for goods with a
large share of sale, and 3
goods that are mainly sold via
|Sulf1|r hexafluoride, liquid {RER}| producton | Alloc Def, U |D.3305923516|kg |Undeﬁned | | |
Production Yolurme Amount:
1.32236540055721
|Su!fur hexaflucride, liquid {RoW?}| production | Alloc Def, U |D.669—’0076-183|kg |L|ndeﬁned | | |
Production Volume Amount:
2.07753055344279
|Tran5por1. freight train {Europe without Switzerland} | market for | Alloc Def, U |IZI.D 2I31-16582U|Um1 |Lognormal |2. 781 | | {1,1,4,5,4na)
Transportdistance based on US ETS
Commodity Flow Surveys 1993, 1937,
2002, 2007, US Dep, Of Transportation,
Bureau of Transportation Statistics.
Transport, freight train fCNG | market for | Alloc Def, U 0,0681519833|thkm Lognormal 2281 {1,1,4,54.na)
distance based on US BTS
Commodity Flow Surveys 1933, 1357,
2002; 2007, US Dep. Of Transportation,
Bureau of Transportation Statistics.
Transport, freight train {CH} market for | Alloc Def, U 0.0004015638 |thm Logniormal 2,281 (1,1,4,54na)
Transport distance bazad on US ETS
Commodity Flow Surveys 1993, 1997,
2002, 2007, US Dep. Of Transportation;
Bureau of Transportation Statistics.
Transport, freight train {US} market for | Alloc Def, U 0,0957745405 | tkm Lognormal 2,281 {1,1,4,5,4,na)
Transport distance based on USETS
Commodity Flow Surveys 1993, 1997,
2002, 2007, US Dep. Of Transportation,
Bureau of Transportation Statistics.
Transport, freight train {RewW}| market for | Allec Def, U 0, 1245553300 | Han Lognormal 2. 281 {1,1,4,5,4na)

Enown inputs from technosphere (electricity fheat)

Transpol ance based on US ETS
Commodity Flow Surveys 1933, 1837,
2002, 2007, US Dep, Of Transportation,
Bureau of Transportation Statistics,




YMOAOYLOMOC EMMTWOEWYV

3 Fle Edit Calculate Teols Window Help =
1SS s RE|LIEE YT Sl nnL Ge

Network | Tree | Impact sssessment | Inventary | Process contribution | Setup | Chedks | Product overvien |

iﬁﬂ}chamcmnzamn ~| [Pcc Gwe 100a (kg CO2 eq) E %S| AL ;;i lﬁl .

e A EEER

O Assembly

O Life cyce

B Disposal scenario
O Disassembly

o Reuse Sulfur hesafluonde|
O Material .Jfﬁ;?oﬁekl
O Energy 5

0O Transport - =
O Processing
0O Use

12 nodes visible of 8922

0 Waste scenario
O Waste treatment

\Io.;wbg\| |I0‘sm_gll‘
Fhucrine, figuid Flugring, figuid
{RER}] marker for RoW3| marker for
gl i

[Toeawel ] [T 73 T
Hydrogen fluoride Elzcriciny, madiom
GLO}| market for voltage {CNY] |
el ||\
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[T7esms |
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voltage {CN}|
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Noapadelypa

Noapaywyn BlovtileA amno to ¢uto jatropha



Nepwypadn npofAnpatog

AvaAvon KOokAou Zwnic napaywync BrovtileA amnod to ¢puto jatropha

-

Raw Material Production

Production of fertilizers —_ P —— » Production of seed
Production of . *

pesticides / insecticide Harvesting™ Straw

....................................+.....................M

Transport of raw material

l Biodiesel Production

Production of hexane _pl 0il extraction |——p Cake

o

Production of methano i

Production of catalyst Transesterification Glycerin

- — - — - - -

'
L]
1
i
1
1
[
Iy
L
Iy
Iy
L
v i
LY
L
L
L
1
1
1
(]
1
1
]

Epwtipota
L Moteg lval ot tepPAANOVILKEG EMUMTWOELG TG Slepyaoiag;

0 Moto/mola otadla ouvelodEpouy og peyoAutepo Babuod otnv Kataotpodr Tou
nieptBarAovroc (avayvwplon hot-spot);



2KOTLOG KOLL OLVTLKELUEVO

ZKOMOC Kol AVTLKEIUEVO

(1SO 14040)

OploBeTnon cuCTAMATOC

Cradle-to-grave cuotnua pe 4 dtadopetika otadla: KaAAlEpyseia - Katavaiwon

1. KAAAIEPTEIA 2. META®OPA 3. MAPAIQrH 4. KATANAAQZH
[ — BIONTIZEA KAYZIMOY
* H mmpwtn UAN

pETG(pépETGI (o) [o]  1° grddio:

EPYOOTACIO ggaywyn ehaiou

» 2° gT100I10:
METEOTEPOTIOINO

A\eltoupyLkn povada
* Napaywyn 1000 kg BrovtileA



Anoypadikn avaiuvaon

Anoypadiki AvaAuon
(ISO 14040)

- Alaypappa Pong
- 2UMN\oyn Asedopévwy
- YIIOAOYLOUOG TV pUTIWVY

Mnyec dedopevwy

KaAAEpyela: Asdopéva amo tonoBeoia avadopadc (real-life data)

Metadopd mpwtnc VANG: YmoBeon peong anodotaong (150 km)

Nopaywyn BlovtileA: Zuvbuaouog dedopévwy amo oxedlaouo dlepyaoiag o
Aspen Plus Kol TPOYHOTLKAC EYKATACTAONC Tapaywyns BLovtileA

Fresh Methanol

Sodium Hydroxid

or
Potassium Hydroxide

Tatropha Ol

Glycerol

or
Potessium Sulfate

KatavaAwon kaugoipou: Aedopéva ekmounwy kavong amno SimaPro




EKtipnon emmtwoswv

Ektipnon EMRTwoswyv
(1SO 14044)

- ‘Emloyn katnyoplwv Emmtwoewv
(Selection of impact categories)
- YMoAoylopog Twv Emmtwoewyv

Eco-indicator 99

1. Emuttwoelg otnv avBpwrivn vyeia (Human Health)
Kapkivoyovec ovoieg (carcinogens)
AVOTIVEUOTIKEG ETILMTTWOELG (respiratory organics, inorganics)
KAwpatikny aAAayn (climate change)
AktivoPoAia (radiation)
Kataotpodn tng otolfadac touv olovtoc (ozone layer)

2. Erumtwoelg otnv nolotnta tou olkoouotrpatog (Ecosystem Quality)
Owotoélkotnta (eco-toxicity)
O¢&uvion (acidification)
Eutpodlopocg (eutrophication)
Xpnon yng (land use)
3. Emuttwoelg otouc puotkolc topouc (Resources)

E€avtAnon petdAAwv Kat puotkwy topwv (minerals, fossil fuels)



YIoAOYLOMOC Kat Eppnveia anoteAecpatwvy (1)

Epunveia

OMOTEAEOUATWV
(1SO 14044)

TeALKEC ETUMTWOELC ava otadlo

B Human Health B Ecosystem Quality ™ Resources
20

15
MeyaAUTEPEC EMUMTWOELC =@ oTAdL0
napoywync BlovtileA (15.7 Pt)

10

Single score (Pt)

0 I

Agriculture 1 Productionl Transport Use phase

L——--

Stages



YnoAoylopoc Kat eppnveia anoteAecpatwvy (1)

TeALKEC ETUMTWOELG VA KaTtnyopla

Single score (Pt)

12.5

10

15

2.5

M Agriculture  ® Production Transport Use phase

115

e -

0.0683 170545~ 1 00166 0.377 |
o0.0bs .04217 0'['14i'00!25 .0p195 0
Human Health Ecosystem Quality Resources

Endpoint damage

Epunveia

OQMOTEAECLATWV
(1SO 14044)

Melwon duolkwv mopwv katd 11.5 Pt:
Xpnon HeYAAng moocotTnToC mOpwyY
(kavoLa, NAEKTPLKN EVEPYELA KATT.)

AvBpwrivn vyeia: emuTtwoelg katd 3.67
Pt =» £KTTOUMEC TOELKWY AEPLWV ATIO

Xpnon nopwv

MoLOTNTA OLKOCGUOTHHOTOC: ULKPOTEPES
ETUNTWOELG =P BewpoUVTOL ATTOOEKTEC



YnoAoylopog ko eppnveia amoteAeopatwv (1)

Epunveia

OQMOTEAECLATWV
(1SO 14044)

EVOLAUEDEC EMUMTWOELC YLl OAQ TA OTAOLL KoAAépyeta (Agriculture)

Kataotpodn tng otofadag tou 6loviog
=>» PUKTIKA p€oa Kota to Atnaopo (CFCs

= Agriculture Production Transport ™ Use phase

100%6

5095 - r
= 11 o | / HFCs)
B g ! N | , . .
£ : : ! : Xpnon yng = £6adog yla kaAALEpyELa
=0 I I I I I I I 14
=4 1 A B I _ ! I . | E€avtAnon HeTAAAWVY Kal GUOLKWV OPWV
Py ﬁ E e = r*“”} sl => xprion €ddadoug, KAUCLA yLoL OXALATA
e o O B kartd Ty kaAMEpyeLa
. [
2026 I I I I I
o : | i E | AktwoBolia = xprion NAEKTPLKAG
¥ ! | ! i ! E A | VT gVEPYELAC amd TTUPNVLKO oTtabud
i i ! E ! AR | L1 nAektpomapaywync (supwraikn Bdon
> 0 N A Falayh = ok M | debopévwy) = avaloya e TOTO
Pl avagdopdg unopei va e€aleidpBel cav
e e ” enintwon

KatdAAnAn epunveia anoteAeopatwyv



100%6

= Agriculture

7
A
0
Q
c
0
-4
0
b

Transport

EVOLAUEDEC EMUMTWOELC YLt OAQ TA oTAOLL

= Use phase

YIoAOyLlopOG Kat Eppnveia amoteAeopatwv (1V)

Epunveia

OQMOTEAECLATWV
(1SO 14044)

Napaywyn (Production)

JUUPBOAN o€ OAeC oXESOV TIC EMUMTWOELG
=> LEYAAEC TOCOTNTEC TPWTWV UAWV HLE

sos;  Emmmy  gpuEmgy pmEmy g Ll | , , , ,
sl R A T P! LW NAEG EKTIOUTEG, pPeyaAn Xpnon
¥ o) Ly } ] EVEPYELOC
= | | | |
SN L ¢ CO, CO,, NO 50, >
100 | | | 1 | 1 1 | I = 1 1 EKT[O”'T[EC ’ 27 N 27 NH3) X
L I =l I Pl P e o I OVATTVEU OTIKEC ETIUTTWOELCS, KALLOTUK
- |Q§9“|e Légs\ T | i\@}l 1 - o | | ) ] ’
T T I aAlayn, ofuvion/sutpoplopog
R -
wedH TR R Y F b
=) i ] i ] i ] E : i EKTTOUTIEG aApWHATIKWY (HLeEBAvLO,
b by 1 BeviOAL0) = QVATIVEUOTIKEC ETILITTWOELG
- LIRd L8a L8a LEa | -
pea B B P I - . |

™ Kapkivoyovec ouoilec =2 VIKEALO, KAOULO

Midpoint damage



YIOAOYLOMOG Kol Eppnveia amoteAeopatwy (V)

Epunveia

OQMOTEAECLATWV
(1SO 14044)

EVSLAPEDEC ETUTTWOELC yLo. OAO. TaL oTASLA

= Asricuteure = produce Metadopa (Transport)

100%6

s0va

Percentage %)

g€apTATal Ao TNV €MAOyn OTOLXELWV
arno tn Baon dedopevwy

40
302

20%

T | IXe6OV UNOEVIKEC ETUMTWOELG =
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TOU BLlovTile\ = aVATIVEUOTIKEC
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Noapadelypa

EvoAAQKTIKA Ko oLlpa TTAoLwV



Auvauko BeAtiwonc ava Kotnyopio TexvoAoyiloc

Vesselsize — }
T L : ‘ HULL DESIGN

Hull shape + — (T }———

B POWER & PROPULSION SYSTEM
LW materials -+— }——+
B ALTERNATIVE FUELS
Airlubrication + —[[ "}
Resistance-reduction devices +  +{[}—— Bl ALTERNATIVEENERGY SOURCES
Balastwaterreduction+  ~{Jk OPERATION
Hull coating +{T}—

Hybrid power/propulsion + -
Power system/machinery + HERIN————
Propulsion-efficiency devices + ~[ljIl———
Waste-heatrecovery + —{BIl———

On-board power demand ~{}—

Biokuels - —
NG+ ———
Wind power + — I
Fuelcells + I—
Cold ironing —+—{[lII——
Solar power +fl}——
Speed optimizaion ++———f |

L

Capacity utilization - | I —

Voyage optimization +—{__| }

Other operational measures [ [}—
0 10 20 30 40 50 60 70 80 Q20 100

CO, emission reduction potential (%)




[TPOOTITIKEC EVOAANAKTIKWY KOWUCLULWV

LNG

Methanol

Hydrogen

Bio-fuels

High energy density
High cooling demands to achieve storage conditions

Adequate energy density
Challenges in green sourcing

Zero carbon emissions fuel
Challenges in green sourcing of adequate volumes

Zero carbon emissions fuel
Challenges in safety and availability



MnxavoAoyLKOC £EOTIALOMOC

85% hydrogen gas and 15%
conventional fuel engine (16DZD
H2 BEHYDRO ABC)

Constant improvements in efficiency in
new generation engines

Alternative fuel engines are either on

the market or close to being released
Engines supporting multiple fuels are
available allow flexibility for fuel use

optimization

Methanol and/or fuel oils
engine (WARTSILA 32)



Alepyaolec mopaywync ova KaAaUoLUo

Sabatier Reaction (CO2

+4H2 > CHA +2 JUVOETIKO PUCLKO AEPLO, AEPLO DLEPLOTIOLNONG

H20
) Natural

Gas

Sabatier Reaction (CO
+ 3 H2 = CH4 + H20)

Renewable
Sources of
Energy

Water
Electrolysis

Hydrogen

Fermentation

Ligno-
Aéplo oUvOeonC Fel

Chemical

Looping | Syngas
Gasification

Non-
renewables

Methane
reforming

Ligno-cellulosic Gasification | Methanol
biomass Synthesis |

Chemical
Looping Methanol

Gasification M EeaVC’)}\I']

Non- Methan Methane Hydrogenation

renewables e reforming




ATtoTUTTWMOTO. AVOpaKaL oval KAU OO

Well-to-Propeller CO2 eq emission (t/h)

BiomethanolECTI[M I
BiomethanolVBTI I
Methanol I
' BioMethane ]
INBOSNGECHE = I
[EBGSNGWENI I
LNG2El N
LNG1El e
LNG2
LNG1 N
S T

I
-
HFOEIEP N
.|
I

HFOEI I
HFO I
-15,00 -10,00 -5,00 0,00 5,00 10,00 15,00 20,00
m Production & conditioning at source m Transformation at source ® Transportation to market
Transformation near market m Conditioning & distribution B Combustion

m Combustion Renewable

25,00



ETNOLEC EKTIOUTIEC

Annual CO2eq Emisssions (kt/a)

100,00
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- I| 'l ‘ ‘ | |
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Noapadelypa

MNopaywyn MAACTIKWYV aro BloamoBAnta



NoapaAAnAn mapaywyn povopepwv (HA, kUpLo tpoiov) Kat
BlovtnleA (mapamnpoiov)

Plastics Life Cycle
e m
>  Biotechnology s
Food Life Cycle A\ i
o . New chemistry: Biocatalysis (E.Coli) B o 111} 9
Harmful ~ & i, - : '
g I v Advanced biological substrates &
o | @ R v" Waste fermentation ! @
| & o .
- a - = Cross-linkingvalue chains
_.s. i o * New recycling practices -
i el i = Sustainable production Fuets e cyele
_LC_ a m - .":1‘ i] *

* Environmentalfootprints

Process modelling
635\ PFO&SS lntegration,

Optimizatior‘ e
us

- AIChE
CHALLENGE :
- Annual Meeting 2023

Orlando, USA




ALdypoppot OAOKANPWHEVNC EYKATAOTAONC

Saponification

Biocatalysis

Hydrogenation

9——‘:

o/ 8t

F _——w]

[Ctrate-Kanamyon-Tween20

T

o G+bomass EtOAC o1t
‘]beﬂﬁ@{q [

o

l 0 ™ -8 Esterification

{{7
P

—

Organc Phase MeOH/H2504 FEED<- I

o

> 9

MeOH

HOAC @ 10-HAME (biopolymer)

FAME (biodiesel)

@ e

10HSAME

:> Biodiesel (co-product)

Polymerization

Income sources

(Production)

¢+ Bio-polymer: 11.2 ktn/yr
%+ Biodiesel: 17.6 ktn/yr

Financial Indications

¢ CAPEX: 141 M€
*» OPEX: 65 M€/yr

Cost allocation strate

Proposed Conventional
chemistry production
For a depreciation period of 20 years Biopolyrper 1.66 €/ kg 1.80 €/ kg
34%-64% Biodiesel-Biopolymer PVC equivalent
Biodiesel 0.84 €/ kg 0.91€/ kg

% Improved prices by 8% %



Results: Life Cycle Analysis (Gate-to-Gate)

Quantities of Inputs & Outputs

Inputs [kg/hr]

Triolein
Trilinolein
Tripalmitin

KOH
H20
ETHANOL
H2S04
NaCl
Isopropyl B-d-1-
thiogalactopyranoside
e.Coli
Polysorbate
Kanamycin
Sodium Citrate
Ethyl Acetate
Methanol
Energy [MW]

National
Technical
University
of Athens

vy gh.
£
1

Parnoly
r4o

e

a9

™

1,837
750
226
637

20,859
731

2,125
477
1.7

278
0.0004
0.1
25
149
408
2.2

SimaPro

Outputs [kg/hr]

Tristearin
Oleic acid
Linoleic acid
Palmitic acid
Stearic acid
Potassium oleate
Potassium linoleic
Potassium palmitate
Potassium stearate
H20
KHSO4
Glycerol
10-Hydroxyl-stearic-acid
Methyl stearate
Methyl palmitate
02
Poly-10-HA
Energy [MW]

87
15
0.2
11
20
8.3
34
22
234
285,413
1027
257
82
378
172
24
1424
9

Up to 30% less GHG

emissions

v' Mid- & End-point Environmental Indicators
v" Ecoinvent database
v" ReCiPe Method

100 -

80 -

60 -

40 -

R20

20 -

-40 -

-60

Global warming

Analyzing 1 kg 'C38H7405';

Method: ReCiPe 2016 Midpoint (H) V1.03 / World (2010) H / Characterization

icity.
icity

eutrophication

Land use

Marine eutrophication

Terrestrial ecotoxicity

Water consumption

Freshwater ecatoxicity
Fossil esou rce scarcity

Human car

Ozone| formation, Human health

Human non-carcin

Waste water - untreated, slightly organic
and anorganic contaminated EU-27 S

Tap water {EU-28+3} | technology mix | at
user | per kgwater | LCl result

m Vegetable oil methyl ester {Europe without

Switzerland}| esterification of rape oil |
Cut-off, S

m Sodium chloride, at plant/RNA

Sulfuric acid {RER}| production | Cut-off, S

m Ethanol production {RER} | technology mix

| production mix, at plant | 100% active
substance | LCl result

 Potassium hydroxide {RER}| production |

Cut-off, S

N

v’ Bio-catalysis: 2.4 kg CO, ../kg biopolymer
v’ Traditional fossil-based: 3.5 kg COz_eq/kg polymer




Noapadelypa

OAOKANPWHEVEC EYKATAOTAOELC BLoSuAloTnpiwyv



FaAALKN TexvoAoyia aflomoinonc Bropoaloc

[ comev paper s

rice, bagasse, hardwood

o 85 different products and chemistries

( /ey BlaLignin «

-

|cw|v technology ' LT T T SN
C5 Sugars
C6S C “ l Ranking | Product Name Price €/tn
ugars - Cellulose |
g 1 Xylonic Acid 61370
2 124 ietrio_trinitrate 90000
‘ i : i 3 Difurfuryl disocyanate 15000
Ranking Product Name Price €/tn 3 X0S =5
5 Xylitol 3500
1 Polyamide_1 4000 ) 6 APP 2500 |
2 Polyester 7523 — ’ o ; ; 7 Hydrogel 1888
3 Polyamide_1 4000 = e ‘ 8 Bio_Polyester | 1483
i lied T [
= _ ” F ew_rolyamide
5 Propan-2-ol 1?67 11 Dichloroethane2 442
6 Polyacrylate 1971 12 |BioPVC2 [ 681
7 PEIF 1079 13 Wood_Adhesive2 | 360
8 Pulp 550 14 C5_fraction 360
9 Polypropylenel 970 15 Ethanol2 | 560
m = 16 Ethylene3 906
i? \;\EQ; Gl liGRt T 13007(:) 17 I’o]i‘p ropylene2 | 970
18 Furfural 597
12 Ethylene Glycol 800 19 Propylene? 930
13 Dichlroethanel 442
14 Bio_PVC1 681
15 2_6_FDCA _Ester 622
16 Glucose 373
1% Sorbitol 583 Lignin
18 Ethanol1l 560
ég Fﬂiyle‘[l)lil ?gg Ranking Product Name Price €/tn
sosorbite ja)
21 2G_sorbitan_esters 502 1 Lignin_Castor Oil | 4200
2 BIO_PU_Coating | 10000
3 RF_Resin | 1076
° -+ Aromatic_Polyols | 1620
3 Vanillin 12000
e Scope for savings: bulk products At Cabon |03
* 6 Phenolic_oligomers | 800

Phenolic_monomers |
Carbon_Black
Phenolic_oligomers

* Scope to expand: products and feedstocks [~ Zio -
* Scope to integrate production paths of bulk and specialties




2uvouvaopoc TEA kat AKZ

C5 Sugars
CEIIUIose Economic Greenhouse gases
Economic Greenhouse gases Product name Rank (Econ) | Plant profit | Profit | Price | CAPACITY | Rank (GHG) | GHG balance | Reference product
Product name Rank (Econ) | Plant profit | Profit | Price | CAPACITY | Rank (GHG) | GHG balance | Reference product (%] |€/t] t/y tCOeq./t| tCOeq./t
[%] € / t t / y t CO, eq. / t t CO, eq. / t Xylonic_acid_2 1 2,76E+07 350 61370 70470 9 -0,5
Polyamide_1 1 2766407 B 000 | 2400 1 a3 6,4 1_2_4_butanetriol_trinitrate 2 2,086407 | 264 90000 14515 1 29 84
el £ 2 2,66E+07 106 | 7523 | 23760 12 0,4 27 Difurfuryl_diisocyanate 3 1,09E+07 | 138 15000 21384 132 i 41
Polyamide_2 3 2,64E+07 | 105 | 4000 [ 39420 5 23 64 . XOS. ¢ 372605 Qe B0 00 > o
HMF_2 4 2,636407 | 105 | 5000 | 30000 B'°;\’:F""°' Z zzz:gz igj zzgg z:gg . 1 23
Propan_2_ol_ > 2576407 102 1 1667 | 55800 ! 0z e Name_VTT (Hydrogel) 7 8’37E+06 106 1888 32400
Polyacrylate 6 2,55E+07 101 | 1971 34200 2 34 -6,8 Bi; . . 8:24“06 o
':IFF : iz::ﬁ; 123 ig;z ;‘;i;g 184 0.2 ij Xylitol_based_polyester 9 820E406 104 1750 25200
o 0 2:52&07 100 | 550 75000 19 04 New_polyamide 10 7,00E+06 100 1000 18475 2 21 60
C5_fraction 1 7,89E+406 100 360 36000 (2) 11
Polypropylenfe_l 10 2,52E+07 100 | 970 39060 Polypropylene 1 785406 % 070 10080 8 20
Wood_adhesive2 11 2,52E+07 100 | 500 75000 3 42 vl 2 s Seses0s 95 560 18000 5 03 22
bioPVC1 2 251807 100 | 681 68428 2 20 EE:hwene_ 2 14 7,84E+06 99 906 10800 10 _ 14
Glucose_2 13 2,51E+07 100 | 373 60000 16 0,5 - g ’
Ethylene_glycol 14 2,516+07 | 100 | 800 | 39000 15 -16 P":fv':":z-z iz ;:?22 :Z Z:j zgj:z u 20
io ,83E+ _ 4
zgt_r;\::an:(;iz i: i:zgi:g; Zz izg ;2232 1(8) :;:‘2‘ Dichloroethane_2 17 7,82E+06 99 433 38016
Dichloroethane_4 17 2,50E+07 99 | 443 | 68429 Furfural 2 18 7828406 99 579 15840 ! O 18
2_5_FDCA_ester 18 2,49E+07 99 | 622 | 37800 9 0,5 26 l"’z"zdl;:t‘;’r‘f:t'r‘l’; 19 7728406 98 360 36000 . 03 s
Isosorbide 19 2,49E+07 99 502 33314
Sorbitol_2 20 2,49E+07 99 | 583 32250 20 _ 0,5
2G_sorbitan_esters 21 2,48E+07 99 502 33282
Itaconic acid for polyamide 4 -3,2 -6,4
Itaconic acid for SB rubber 6 -1,0 -2,9
Polyester_1 11 -0,4 -1,8
S e LCA extended beyond GHG
GIuZarate_Z 17 _ 05 O eX e n e eyo n
Lignin o Instead of Pareto, threshold
Economic Greenhouse gases
Product name Rank (Econ) | Plant profit | Profit | Price | CAPACITY | Rank (GHG) | GHG balance | Reference product | 1 t | h 1
[%] |€/t] t/y tCO,eq./t tCOeqa./t ana ySIS O prune Va ue C aln
Bio_PU_coatings 2 2,64E+07 117 10000 39000 4 -2,1 2,8
Lignin_based_PF._resin 3 2,60E+07 | 115 | 1076 343980 2 22,9 -4,2 O R e d u Ct i on Of Vl a b | e p at h S b Ut
Aromatic_polyols 4 2,31E+07 103 1620 39000
Vanillin 5 2,29E407 | 102 | 12000 3900 ? ? .
Activated_carbon 6 2,276+07 | 101 | 2093 5742 6 -0,2 24 St | I I D O F to eX p I O re
Phenolic_oligo_monomers 6 2,27E407 101 | 1076 10951
Carbon_black 7 2,25E+07 100 835 5742 5 0,2 2,4
Phenolic_monomers 7 2,25E+07 100 1750 892
Phenolic_oligomers 7 2,25E+07 100 | 800 5563
Lignin as basis for PF resin 3 =) -39
Pyrolysis oil as wood preservant 7 -0,3 -1,6




Acildopla Kol KUKALKN OLKOVOouLa

A CIRCULAR ECONOMY FOR PLASTIC

Industrial Ecology ||

RENEWABLY SOURCED
VIRGIN FEEDSTOCK

*  EVOAANOKTLKEC TIPWTEC UAEC: OVOVEWOLUEG KOLL ETIOVOXPNOLLLOTIOLNLEVEC
* [lapaywyn ou eVIoXUEL KUKAOUG enavayxpnotponoinong kot avakUKAwoNG
*  JUMUBLWTLKEC OXEOELC OTA TTAQLLOLAL TNC KUKALKAC OLKOVORLOC Kol Blopnxavikng cupBiwong
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NMapovciaon npoBARpATOC

Materials
Feed

Energy

BIODIESEL
PRODUCTION

Wastes

Products

Oeswpeiote wc Aettoupykn povada to 1 kg BrovtileA kat urtoAoyioTe:

i.  tnv KApatkn alkayn (kgCO, eq) kat tn peiwaon tng otolfadag tou olovrog (kg

CFC-11-Eq).

ii. TLC EMUTTWOELC oTNV avBpwWTILVN LYELA, OTOUC PUCIKOUC TTOPOUC KAl OTNV
TIOLOTNTO TOU OlKoouoTApatoc oUpudwva pe Tt uEBodo Eco-indicator 99.



Aedopeva

Pogc eloodwv Kal €06 wvV

Inventory

Production

Products
Biodiesel (kg)
Materials
Jatropha oil (kg)
Methanol (kg)
KOH (kg)
H2S04 (kg)
Water (kg)
Energy
Electricity (kwh)
Heat (MJ)
Wastes
K2S04 (kg)

Liquid waste (kg)

992.07

1000
205
12
14.71
10

0.704
2125

21.3
28.27

A€LTOLPYLKN povada

1 kg biodiesel

2UVTEAEOTEC

Apxeio excel



1. OploB€tnon

Jatropha oil Methanol KOH H2S04 Water

Electricity !
>

Heat | MNpwteg UAEG Noapaywyn Biodiesel
—>
|

K2S04 Liquid waste

“Cradle-to-gate” cuotnua



2. Avaywyn otn AettoupyLkn povada

Inventory Production

Products
Biodiesel (kg) 1
Materials
Jatropha oil (kg) 1.007
Methanol (kg) 0.206
KOH (kg) 0.012
H2S04 (kg) 0.015
Water (kg) 0.01
Energy
Electricity (kwh) 7.096E-04
Heat (MJ) 2.142
Wastes
K2504 (kg) 0.022

Liquid waste (kg) 0.029




3. Avtiotoixton pe Baon 6edopéEvwy

Flow Dataset

Materials
Jatropha oil (kg) 6575 - rape oil, at oil mill (RER)
Methanol (kg) 422 — methanol, at plant (GLO)
6122 - potassium hydroxide, at regional
KOH (kg) storage (RER)
H2504 (kg) 350 - sulphuric acid, liquid, at plant (RER)
Water (kg) 2292 - water, deionised, at plant (CH)
Energy
Electricity (kwh) 756 - electricity, low voltage, at grid (GR)
411 - heat, unspecific, in chemical plant
Heat (MJ) (RER)
Wastes
K2504 (kg) 6570 - potassium sulphate, as K20, from

rape oil, at esterification plant (RER)

2237 -disposal, refinery sludge, 89.5%

Liquid waste (kg) water, to sanitary landfill (CH)




4. EKtipnon emuttwoewv (1)

i.  YMOAOYLOMOC KALHATIKAC aAAayC Kot peiwon ototBadac tou 6lovtog

(CML 2001)
Climate change  Stratospheric ozone depletion
(kg CO2 eq) (kg CFC-11-Eq)
Materials
Jatropha oil (kg) 2.746089 1.7267E-07
Methanol (kg) 0.15342262 3.36892E-08
KOH (kg) 0.0228708 1.88088E-09
H2S04 (kg) 0.00185925 1.89855E-10
Water (kg) 7.9585E-06 3.8642E-12
Energy
Electricity (kWh) 0.000812492 2.41775E-11
Heat (MJ) 0.213435306 2.38105E-08
Wastes
K2S04 (kg) 0.00865964 5.9939E-10
Liquid waste (kg) 0.01873835 9.65468E-11
TOTAL 3.17 2.33E-07




4. Ektipnon emuttwoewv (1)

ii. YMOAOYLOMOC EMMTWOEWV OTNV avOpwrivn Vyeia, otoug GUOLKOUC
OPOUC KAl 0TNV Imototnta Tou owkoovotipatoc (Eco indicator 99)

Human health Resources

Ecosystem quality

Flow

Materials
Jatropha oil (kg)
Methanol (kg)
KOH (kg)
H2504 (kg)
Water (kg)
Energy
Electricity (kwWh)
Heat (M)J)
Wastes
K2504 (kg)
Liquid waste (kg)
TOTAL

(points)

0.96530013
0.000288441
0.000101964
4.40595E-05
5.3256E-08

4.86587E-06
0.000435383

0.00283536
0.000139452
9.69E-01

(points)

0.1298023
0.001930632
0.000610248
0.000459645
2.7976E-07

3.85703E-05
0.0028555

0.00039182
0.000625675
1.37E-01

(points)

0.058547987
0.02397634
0.00069018
7.76145E-05
1.6752E-07

9.19571E-06
0.009066443

0.000224576
2.76967E-05
9.26E-02




5. Avayvwpion hot-spots (l)
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5. Avayvwpion hot-spots (1)
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