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Content ?nvent
Swiss_Centre

e Combined and joint co-production ror Lite cycle

e Combined production: Modelling the physical relationships ETH

e Joint production: Partitioning or substitution A

e Parameters for allocation: Revenue or physical properties OI;@
EMPA

e Allocation at the point of substitution € ART

e Substitution: Modelling market constraints
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Combined and joint co-production ?nvent
7 Swiss Centre
e Variable output proportions: Combined production ror Lite cycle
—> subdivision according to physical relationships
g to pny P ETH
e Fixed output proportions: Joint production S
- substitution (system expansion), or RSl
S g 1 - QEMPA
partitioning (allocation) © AT
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Combined production: /\

eco nvent

Modelling the physical relationships /

Swiss Centre
For Life Cycle

* Inv.1&2: Inventories
- Individual allocation property for each exchange, OR ETH
- One dataset per product: Manual subdivision —
e Inv. 3: B51
- Mathematical relations from each exchange to the co- GeEmeA
© ART

product that causes the exchange: E = 2*A+3*B
- Automatic subdivision of dataset: E, = 2A and E; = 3B
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Joint production: m

eco nvent

Partitioning or substitution /

Swiss Centre
For Life Cycle
Inventories

[1—p| Multi output — A

[2—» transforming m ’
[3—> activity — B (by-product/waste)

BEPF
(=
_ _ SEMPA
Allocation relative to A Substitution relative to A
© ART
*A/(A+B) [1 —»
[1* ——| Single output — A I2 = Single output |— A
[2% ——{ transforming I3 = transforming
[3% —»  activity activity
-B —»
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Parameters for allocation: /\

_ _ eco nvent
Revenue or physical properties /

7 Swiss_Centre
 Two rationales: ventorion
e Revenue as the driver for the production (““economic causality’) ETH
« Physical output as the driver for the input EPH -
e Mutually exclusive: A choice has to be made fijm
e One system model for each allocation algorithm: O ART

e Prerequisite: allocation property present in all intermediate outputs
e Revenue = Price * Amount
e True value = Revenue * True value relation (e.g. exergy)

e Mass = Dry mass * Amount (not for LCA)

e (Carbon = Mass * Carbon content (not for LCA)
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Parameters for allocation: /\

: : eco nvent
Revenue or physical properties /

7 Swiss_Centre
 Two rationales: ventorion
e Revenue as the driver for the production (““economic causality’) ETH
« Physical output as the driver for the input EPH -
e Mutually exclusive: A choice has to be made fgjm
e The ecoinvent default allocation - a compromise: O ART

e True value as allocation property

e Allocation correction for carbon: To ensure carbon balance
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Allocation corrections (automatic) qnm

Centre
Beforeallocation:

1.7 kg product Z; —» —» 1 kg product X; price 9 EUR/kg; Swiss Centre
C_content 0.2 kg/kg Multi- C_content 0.5 kg/kg For Life Cycle
) . Inventories
output > 0.5 unit product¥; price 2
0.5 kg resource R; —™ activity EUR/unit; C content0 kgfunit ETH
C_content 0.52 kg/kg —» 0.2 kg emissionE; C_content 0.5 kg/kg
(it
Total revenue {(FUR): 1* 9+0.5%2=-9+ 1= 10
(==
Afterallocation: QEMPA
: ART
: 1.7 *9/10 =1.53 kg —»  Multi- |5 1 kgproductx; 0.5 kg C )
Allocation | o quctz: 0.306 ke output
correction > activity,
for carbon | 0.5 * 9f10 =0.45 kg —»| allocated |+ 0.2 *9/10 =0.18 kg emissionE;
0 resource R; 0.234 kg C for X 0.09 kg C
0.1832 kg CO2 from
air; 0.05 kg C .
! 1.7 *1/10 =0.17 kg —»  Multi-
Allocation productZ; 0.034 kg C a%‘if[p_l:t —» 0.5 unit product ¥;0 kg C
) IVILY,
correction > y
for carbon | ©-5 * 1/10 =0.05 kg —» allocated |+ 0.2 *1/10 =0.02 kg emissionE;

resource R; 0.026 kg C forY 0.01 kg C -



Parameters for allocation:

] ] eCO“nV%Ir'I!E
Revenue or physical properties
_ Swiss_Centre
e Two rationales: For Life Cycle
e Revenue as the driver for the production (““economic causality™) ETH
e Physical output as the driver for the input (L
e Mutually exclusive: A choice has to be made =)
SQEMPA
e The ecoinvent default allocation - a compromise: © ART

e True value as allocation property

e Allocation correction for carbon: To ensure carbon balance
e Why only for carbon?

- Carbon is environmentally relevant both as input and output
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Allocation
- at the point of substitution:

-

2%
go'_ 'Y
proaucing . N Final :
activity Material Treatm(_ent Material di | l
C for scenario for 1Sposa :
treatment treatment VI
(treatment) !
. 1
_ Recycling —14
Material .. Material :
for aC“VIty after I
treatment (treatment) recycling 1
1
N h
\
Final Treatment Co- :
disposal scenario producing : é
activity —”  (market) —”  activity
(treatment) 'M?::“al 'M?::“al C :
I —_—
treatment treatment I
- (treatment (treatment :
Recycling service) service) .
activity V'
(treatment) Material after recycling :
/n
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C’: Co-
producing
activity C,

with
treatment of
wastes and
by-products

eco nvent

/ Centre

Swiss Centre
For Life Cycle
Inventories

— X

_»Y

ETH
BEPF
(=

SQEMPA

) ART




Allocation

- at the point of substitution:

eco nvent

Centre

Swiss Centre
For Life Cycle

J

-

: I i
Final Treatment Co- | I Inventories
disposal scenario producing I i((
.. : > - > = . >l . - X
B I e BT B : voima | ETH
for for : - —> Y )
treatment treatment | > acmg C, EPH -
- (treatment (treatment :
Recyc!lng Service) service) : treatment of (==1)
activity I wastes and ya ° EMPA
(treatment) : : > Z by-products
Material after recycling I
! ) ART
7/
"\
: I
O R —_—> Final Treatment Co- | I
disposal scenario producing : i((
activity - Material (market) [ Material activity '
(treatment) C —
for for Material |
treatment treatment after 1
: (treatment (treatment recycling :
Recycling ™ service) service) .
activity I
(treatment) I
|
|
7/
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Allocation
- at the point of substitution:

e All treatment activities are attributed to the activities that
produce the materials that need treatment, disregarding
whether these are defined as wastes or by-products

e Allocation result unaffected by choices of the degree of detail
(result cannot be manipulated by moving treatment in or out)

e The full value of the by-products is attributed to the product
system that gives rise to these by-products (any value-
correction unnecessary)

e Price of the by-product is always available (while the price of a
waste or by-product before or during treatment often can only
be estimated, and if available may often be influenced by
iIrrelevant properties of other wastes or regulatory conditions)

slide 13 Trust in Transparency!

eco nvent

Centre

Swiss Centre
For Life Cycle
Inventories

ETH
BEPF
(=

SQEMPA

© ART




Substitution:

Modelling market constraints

B¢ | Marketfor B

From congtyained __|
technow®gy — __ |

“Moggrm” —>

- S A

e Technology constraints:

- Technology level as a machine-interpretable activity field:

I1 ——  Single-
ST output
transforming
B activity
F Direé:tlialé ed kel
% -
excg consuming
activity

Outdated, Old, Current, Modern, New (classification)

- System model algorithm identifies which of the technologies are un-
constrained, i.e. are available for substitution in markets: in most
cases “Modern” if available (depends on market trend)
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Latest News

imore] 16.07.08

ecoinvent Mewsletter 06/2009

Short overview of current activities of
the ecoinvent Centre.

[more] 07.07.09
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Direct access Usemname: |

to database  p..cword: |

i nternational life cycle
“zia and services.

el

« contains international industrial life cycle inventory data on energy supply, resource extraction,
material supply, chemicals, metals, agriculture, waste management services, and transport
services.

« is used by more than 1500 members in more than 40 countries worldwide and is included in
the leading LCA software tools as well as in various eco-design tools for building and
construction, waste management or product design.

« is our solution for your data needs in Integrated Product Policy (IPP). Environmental Product
Declaration (EPD), Life Cycle Assessment (LCA). Life Cycle Management (LCM), Design for
Environment (DfE).

R S [

Swiss Centre
For Life Cyele
|IAventories

Fertig

ecoinvent Centre, c/o Empa, Lerchenfeldstrasse 5, CH-9014 St-Gallen, Switzerland

support@ecoinvent.org

www.ecoinvent.orq
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