Metodiky LCIA

- v metodé LCA existuje rada ruznych (ale podobnych)
metodik hodnoceni environmentalnich dopadu (ED)

- kazda metodika predstavuje soubor charakterizacnich
modell, které prevadéji hodnoty velikosti elem. toku na
indikatory kategorii dopadu (které dana metodika ma)

- nékteré metodiky hodnoti ED jen na urovni midpointu,
nékteré jen na urovni endpointu a nékteré oboje

Centrum pro vyzkum
toxickych latek
v prostredi
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Metodiky hodnoc. ED na urovni midpointu

- zalozené na hodnoceni méfitelnych viastnosti latek (toku)

L. AN 4 N a4

Midpointove metodiky LCIA (priklady):

CML 2002

- dobre popsana s radou volitelnych kategorii dopadu
EDIP 2003

- zohlednuje regionalni aspekty, optimalizovano na Dansko
ReCiPe

- vylepsna verze CML 2002 (také na urovni endpointt)
GHG Protocol

- metoda dle standardu uhlikové stopu

USEtox )
- konsenzovy model pro toxické dopady (Clovek, ZP)

©)
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Metodiky hodnoc. ED na urovni endpointu

- vycisleni vztahu mezi elementarnim tokem a konecnym
projevem poskozeni ZP (,damage oriented” metodiky)

Endpointové metodiky LCIA (priklady):

Eco-indicator 99

- prvni a nejrozsirenejsi endpointova metoda

Impact 2002+

- vychazi z Eco-indicator 99 + nove modely Cloveka a ekotox.

ReCiPe
- nejnovejSi endpointova metoda, vylepseny Eco-Indicator 99

Centrum pro vyzkum
toxickych latek
v prostredi
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Metodika ReCiPe

- detailngjsi charakterizace jedné z metodik LCIA
- pocita ED jak na urovni midpointi — 18 indikatoru
tak i endpointl — 3 indikatory

Centrum pro vyzkum
toxickych latek
v prostredi
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Předvádějící
Poznámky prezentace
http://sites.google.com/si
te/lciarecipe/project-definition#TOC-Quick-introduction-into-ReCiPe-LCIA


B
Metodika ReCiPe — uroven midpointu

- sjednoceni env. dopadu emisi na urovni midpointu

- napf. sjednoceni GHG do midpoint. ind. CO, ekv.

- mira vlivu na kazdou kat. dop je vyjadrena v ekvivalentech
referencni latky vyvolavajici stejné poskozeni

LDW. (very) high
uncertainty uncertainty

il

IPCC Temp increase
equivalency And risk of
factors specie extinction

1111

B | samadg> l

JuafeAmba zo> 1
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Předvádějící
Poznámky prezentace
http://sites.google.com/site/lciarecipe/project-definition#TOC-Quick-introduction-into-ReCiPe-LCIA



Prehled kat. dop. metodiky CML-IA — z té ReCiPe vychazi

Jednotka vysledku indikatoru

Kategorie dopadu Charakterizac¢ni faktor

kategorie dopadu
Zakladni kategorie dopadu
Ubytek abiotickych surovin ADP kg Sb-eq
Vyuzivani krajiny m?/rok
Globalni oteplovani GWP kg CO,-eq
Ubytek stratosférického ozénu ODP kg CFC-11-eq
Humanni toxicita HTP kg DCB-eq
Ekotoxicita na sladkovodni ekosystémy FAETP kg DCB-eq
Ekotoxicita na morské ekosystémy MAETP kg DCB-eq
Ekotoxicita terestrickych ekosystémii TETP kg DCB-¢eq
Ekotoxicita sladkovodnich sedimentii FSETP kg DCB-eq
Ekotoxicita moiskych sedimenti MSETP kg DCB-eq
Vznik fotooxidantu POCP kg C,H,-eq
Acidifikace, okyselovani AP kg SO,-eq
Eutrofizace EP kg PO *-eq
Dodatkové kategorie dopadu
I’betek obnovitelnych surovin BDP kg slon-eq
Zapach Z m?
ITonizaéni zareni DF rok.kBq' (= DALY)




Netwnrkl Tree  Impact assessment |Inventl:lr':.-'| Process can

I i_haracterization

Mormalization |

Sel

Skip cateqgories Mesver j
Impack category IImik
Climate change kg C0OZ eq
Cizone depletion kg CFZ-11 eq
Hurman koxiciky kg 1,4-DB eq
Photochemical oxidant Formation kg MIOC
Particulate matter Formation kg PM10 eq
Tonising radiakion kg UZ35 eq
Terrestrial acidification kg 507 eq
Freshwater eutrophication kg P eq
Marine eutrophication kg M eq
Terrestrial ecoboicity kg 1,4-DB eq
Freshwater ecokoxicity kg 1,4-DB eq
Marine ecokboxicity kg 1,4-DB eq
agriculbural land occupation mZa
Urban land occupation mza
Matural land transformation me
Water depletion m3
Metal depletion kg Fe eq
Fossil depletion kg il q

SRR R R R R

100

a5 )
agf-
a5 4
a0 |
751
0|
654
604
554
2 504

454

Analyzing 1 p 'Coffes pot';

Climate Ozoned Human Photoch  Particula  lonising  Terrestri Freshwea  Marine  Terrestri Freshwwa  Marine  Agricuttu Urban la Matural  Water d  Metal de Fossilde
change epletion  toxicity emicalox temstte  radistio sl acidific ter eutro  eutrophi &l ecotox ter ecoto  ecotoxic ralland ndoccup  landtra  epletion  pletion pletion

N Folypropylens, granulate, at plantfRER S dema?
1 Injection moulding/RER 5 dema?

Method: ReCiPe Midpoint (H) ¥1.05 [ world ReCiPe H [ Characterization

0,009
1,37E-5
0,00172
0,000125
0,00101
0,00175
0,13
0,00519
0,00029
0,00915
0,0161
0,692

0,00365 0,00414

1,95E-6 1,02E-5
0,000749 0,000717
9,06E-6 9,55E-5
0,000114 0,00063
0,000104 0,00125
0,000253 0,103
1,56E-5 0,00381
-1,41E-2 0,000175
0,000457 0,00697
0,000476 0, 00881
0,345 0,135

N s, virgin/RER. S demo?

I H:at, natural gas, at industrial furnace =100kWRER S dema?

0,000996
1,24E-6
0,000157
1,49E-5
0,000242
0,000306
0,0265
0,00125
4,61E-5
0,00166
0,00576
0,0933

0,000206
2, 33E-7
&,91E-5
4,83E-6
2,31E-5
9,11E-5
0,000113
0,000125
&,37E-5
7,35E-5
0,00107
0,118




Metodika ReCiPe — uroven endpointu

- ruzné kategorie dopadu jsou agregovany do tfi kategorii, jez
Jsou poskozovany

1) lidské zdravi [DALY]
2) ekosystémy [species*yr] — poCet zmizelych druhu
3) zdroje [$] — zvySeni nakladl na tézbu

Centrum pro vyzkum
toxickych latek
v prostredi
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Předvádějící
Poznámky prezentace
[species*yr] – počet druhů, které za rok zmizí z poškozené oblasti
CFterr = PDFterr SDterr + PDFfw SDfw + PDFmw SDmw     - SD je species density (hustota druhů)
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Characterization I Damage Assessment Mormaliza s
. s0--
Skip cateqories Ir-.lever j -
z0--
Sel |Impact categary & }m\ sl
I_F Climate change Human Health DALy T
¥ Ozone depletion DALY ]
p HI_IITlal'l tl:l}{il:it':,l' D||:'|LI‘|" v Clirmate Ozane de Human Photoche Particulat Tonising Clirmate Terrestri Freshwat Terrestri Freshwat Marine ec Agricultur Urban lan Matural Meta_l de  Fossi de
change  pletion toxiciky  mical oxid e matter  radiation  change  al acidfic er eutrop &l ecotoxi er ecotox  otowicity  alland o doccupa  land tran pletion pletion
¥ Phaotochemical oxidant Formation DALy N
N Polypropylene, granulate, at plant/RER 5 dema? I Glass, virgin/RER 5 dema?
F Particulate matter Fl:lrrl'latil:lrl Dn':'nl.l'l'l 1 Injection moulding/RER. 5 demo? I Heat, natural gas, at industrial furnace =100kWRER 5 demo?
nalyzin 'Caffee pot';
IF IDnising radiatiun D,l:l||_"|" fﬂetl:’od:gli‘\legipi Endpgini (H) ¥1.05 | Europe ReCiPe HiA | Damage assessment
Ld Imace Change coosyYsiems SPECIES. WV T 1 - 1 - 1 - 1 -
W Climate change Ecosyst i 1,2E-8 3,15E-9 4,52E-9 2,01E-9 2,27E-9
¥ | Terrestrial acidification SpECiEs, yr 5,22E-11 Z,17E-11 Z,4E-11 5, 73E-12 1,7E-12
[¥ Freshwater eutrophication species,wr 6,02E-13 g,7E-14 4,5E-13 o,45E-14 1,02E-14
[ erfestrial eCaboxcity SPECEs . v 1 - 1 - ’ - 1B N -
WV T krial Eoecicik i 1,62E-11 1,15E-12 1,26E-11 1,9E-12 6,14E-13
¥ Freshwater ecoboxicity species,wr 2,62E-13 2,96E-14 1,64E-13 6,3E-14 6E-15
[¥ Marine ecoboxicity species,wr 1,4E-15 g,31E-17 9,93E-16 2,45E-16 7, 29E-17
[+ | Agricultural land occupation SpECiEs, i 1,45E-9 Z,84E-12 1,15E-9 Z,97E-10 1,27E-12
¥ Urban land occupation SpECiEs, yr 1E-10 3,01E-13 7, 34E-11 Z,4E-11 Z 45E-12
¥ Matural land transformation SpECIEs, vt 3,74E-10 -2,26E-14 2,57E-10 6,06E-11 5,6%9E-11
W Metal depletion $ 0,00115 3,4E-5 0,00083 0,000411 7,67E-5
¥ Fossil depletion % 11,1 5,54 2,17 1,5 1,49




Analyzing 1 p 'Coffes pot';

Hurnan Health

I Folypropylene, granulate, at plant/RER 5 dema?
1 Injection moulding/RER. 5 demo?

Method: RedCiPe Endpoint {H) ¥1.05 /' Europe ReCiPe HiA [ Damage assessment

Ecosystems

I |ass, virgin/RER S dema?
I Heat, natural gas, at industrial Furnace =100kMW/RER S demao?

Resources

Characterization I Damage Assessment

Maormalizakion |

YWieighting

Single score

{* Standard

[T Exclude long-term

Skip categories INEVEF j IE 1“.' Iy |I . E‘l l%l Jﬁ'l £ Group [ Per impact cateqgory
Sel | Damage cateqory £ i Tuw Polvpropylene, Glass, virginfRER 5 |Injection Heat, natural gas,
w\ |;|Ir.5|n|_!|ateJ atl demo? n:nnuln:ling,l'RER 5 at industrial
¥ Human Health DALY 5, 06E-6 §,58E-7 1,3E-6 4,51E-7 4,19E-7
[¥ |Ecosysktems species.yvr 1,4E-5 3,21E-9 &,03E-9 2,4E-2 2,33E-9
v Resources 4 11,1 5,54 2,17 1,5 1,9




ReCiPe — zvazeni ruznych uhlu pohledu

- subjektivni preference se u jednotlivcu liSi (dle hodnot)
- ReCiPe pouziva tfi ruzné perspektivy (,tfi typy lidi“)

perspective Time perspective | Manageability Required level of
evidence

H (Hierarchist) Balance between Proper policy can Inclusion based on
‘ short and long term  avoid many consensus

problems

| (Individualist) Short time Technology can Only proven effects
avoid many
problems

E (Egalitarian)  Very long term Problems can lead to All possible effects
catastrophy

Centrum pro vyzkum
toxickych latek
v prostredi
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ReCiPe — zvazeni ruznych uhlu pohledu

- jednotlivé preference dany dle vahy jez jednotlivym ED
pﬁSUZUjeme 100% 0%

N 100%
A Y A" A hY \ : \ \ \

100% 90% 80% 70% 60% w@o% 20% 10% 0%

Centrum pro vyzkum ‘

toxickych latek 2 Human Health

v prostredi
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Table 2.10: Overview of choices for the three perspectives for environmental mechanism 1(see Figure 1.1),
leading to each midpoint impact category.

To midpoint impact Perspectives

category: 1 H E
climate change 20-yr time horizon 100 yr 500 yr
ozone depletion - - —
terrestrial acidification 20-yr time horizon 100 yr 500 yr
freshwater eutrophication — — —
marine eufrophication - - —
human toxicity 100-yr tume horizon mfinite mfinite

photochemical oxidant formation
particulate matter formation
terrestrial ecotoxicity

freshwater ecotoxicity

marine ecotoxicity

1omising radiation
agricultural land occupation
urban land occupation
natural land transformation
water depletion

mineral resource depletion
fossil fuel depletion

organics: all exposure
routes

metals: drinking water
and air only

only Carcinogenic
chemicals with TDs

classified as 1, 2A 2B
by IARC

100-yr tume horizon
100-yr tume horizon
100-yr tume horizon

sea + ocean for organics
and non-essential metals.
for essential metals the
sea compartment 15 1n-
cluded only, excluding
the oceamic compart-
ments

100-yr time horizon

all exposure routes
for all chemuicals

all carcinogenic
chemicals with re-
pD‘l’tE‘d TDjﬂ

infinite

mfinite

mfinite

sea + ocean for all
chemucals

100,000 yr

all exposure routes
for all chemucals

all carcimogenic
chemicals with re-
PDITE‘EI TDjD

infinite

infinite

infinite

sea + ocean for all
chemicals

100,000 yr



Předvádějící
Poznámky prezentace
the recipe Report
http://www.lcia-recipe.net/
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Table 2.11: Overview of choices for the three perspectives for environmental mechanism 2(see Figure 1.1), be-

tween midpoint and endpoint level.

From midpoint

Perspective
impact category: I H E
climate change full adaptation: mean adaptation: no adaptation:

climate change

ozone depletion

terrestrial acidification
freshwater eutrophication
human toxicity
photochemucal oxidant formation
particulate matter formation
terrestrial ecotoxicity
freshwater ecotoxicity
marine ecotoxicity

1onising radiation

land occupation

land transformation

water depletion
mineral resource depletion
fossil fuel depletion

no cardiovascular risks
no malnutrition
low-range RR for natural
disasters

dispersal of species as-
sumed

20-yr time horizon

NA

Positive effects of land
expansion are considered
Maxinnum restoration
time 15 100 yr

NA

time horizon — 2030

mean relative risk for
all mechanisms

no Diarthoea: if GDP
=6000 $/yr

dispersal

100 yr
NA

Fragmentation prob-
lem considered

Mean restoration
times

NA

For coal: time hori-

zon — 2030 For all
other fossils: 2030-
2080

high cardiovascular
risks

high risk for disas-
ters

high risk for malnu-
trition

no dispersal

500 yr
NA

No postitive effects
of land expansion
considered
Maximum
tion times
NA

restora-

For coal: time hori-
zon — 2030 For all
other fossils: 2030-
2080




ReCiPe — normalizace

- normalizaci muzeme provést na regionalni nebo svétové
referencni hodnoty

- vyber perspektivy (E, I, H) ovlivauje i velikost ref. hodnot

- referencni hodnoty jsou uvedeny v tabulkach

4,14

EERE T
3,984} -
3,804 -
3,704 f---
3,684 |-~
3,584 4~
T
3,384}~
32et oo
3led -~

L
2,94 4 ---
2,884 -~
2,704 4---
2,604 |-~
2,584 -~
2,484 f---
2,304 }---
z,2ed -
EBEEE SR

LS
1944
Lged f--
1,784 §---
1,64 f -
1,584 §---
1,484 §---
1,3e-4 }---
Lzed -
Lledd---

le-d 4

LN
Ge5 -
JeS -
Be-5f -
=R
de-5 -
Je5fF -
2e5

: Human Health Ecosystems Resources
Centrum pro vyzkum
toxickych latek W Folypropylene, granulate, at plantjRER 5 demo? I Glsss, vin gm;RERsu emo?
- . [ Injection moul il g,l’RER 5 dema? I Hest, natural gas, at industrial furnace =100kW/RER. 5 demo?
v prostredi

Analyzing 1 p 'Coffee pot';
Method: ReCiPe Endpoint (H) ¥1.05 / Europe ReCiPe HiA [ Mormalization



http://sites.google.com/site/lciarecipe/characterisation-and-normalisation-factors

ReCiPe - vazeni

- vzdy na vybér bud primérny set hodnot nebo typicky pro
vybranou perspektivu (E, I, H)
- LCA dle ISO 14040 nesmi obsahovat vazeni

Average Eqalitarian Individualist Hierarchist
40% Zdravi 30% Zdravi 55% Zdravi 30% Zdravi
40% Ekosyst. 50% Ekosyst. 25% Ekosyst. 40% Ekosyst.

20% Suroviny 20% Suroviny 20% Suroviny 30% Suroviny

Centrum pro vyzkum
toxickych latek
v prostredi
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ReCiPe - vazeni

- vzdy na vybér bud primérny set hodnot nebo typicky pro
vybranou perspektivu (E, I, H)
- LCA dle ISO 14040 nesmi obsahovat vazeni

Average Eqalitarian Individualist Hierarchist
40% Zdravi 30% Zdravi 55% Zdravi 30% Zdravi
40% Ekosyst. 50% Ekosyst. 25% Ekosyst. 40% Ekosyst.

20% Suroviny 20% Suroviny 20% Suroviny 30% Suroviny

/

- - -
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