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Regionalisation in openLCA

Flow-based regionalisation

openlLCA LCIA methods v2 L
# AWARE
® BEES

Individual elementary flows for

¥ Berger et al 2014 (Water Scarcity)
® Boulay et al 2011 (Human Health)
Boulay et al 2011 (Water Scarcity)
CML 1992

CML 2001 (all impact categories)
CML 2 baseline 2000

CML-IA baseline

CML-IA non-baseline

Cumulative Energy Demand

#® Cumulative Exergy Demand

® Eco-indicator 95

Eco-indicator 99 (E)
Eco-indicator 99 (H)
Eco-indicator 99 (1)

Ecological footprint

Ecological Scarcity 2006
Ecological Scarcity 2006 (Water Scarcity)
® Ecological Scarcity 2013

® Ecopoints 97 (CH)

® Ecosystem Damage Potential

® EDIP/UMIP 97

® EDIP/UMIP 97 (resources only)

® EDIP 2003

specific regions (e.g. countries)
AWARE
ILCD 2011 Midpoint+

.
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i® AWARE 22

Fe Water, BZ
Fe Water, BZ
Fe Water, CA
FeWater, CA
Fe Water, CC
Fe Water, CD

FeWater, CK
Fe Water, CL
Fe Water, CL
Fe Water, CM

Fe Water, CM /
FeWater, CN

FeWater, CN

FeWater, CO

Fe Water, CO

Fe Water, cooling, unsp...
Fe Water, cooling, unsp...

Emission to water/ocean
Emission to water/unspecified
Emission to water/ocean
Emission to water/unspecified
Emission to water/unspecified
Emission to water/ocean
Emission to water/unspecifi
Emission to water/ocean
Emission to water/un:

Emission to wateaspecified
Emission to water/ocean
Emission to water/unspecified
Emission to water/ocean
Emission to water/unspecified
Resource/in water
Resource/unspecified
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Volume
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Volume

Volume
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Volume
Volume
Volume
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Regionalisation in openLCA

Flow-based regionalisation

Subgroup by processes Cut-off |1 = %

4

Name Category
~ = Water use - AWARE
~ P irrigation CN Agricultural / Transformation
F Water, river, CN Resource / unspecified
F Water, well, in ground, CN  Resource / unspecified
~ P rice production CN 0_rice case foreground / CN
F Water, CN Emission to water / unspecified

Inventory result

0.41340 m3
0.17516 m3

0.31002 m3

Impact factor Impact result

4240000 m3/m3 ™=
4240000 m3/m3 ™

-42.40000 m3/m3 ™=

11.81453
2495496
17.52836
7142659
-13.14502
-13.14502
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Unit
m3
m3
m3
m3
m3
m3
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Regionalisation in openLCA

Why Geospatial-based regionalisation?

Source: http://www.mdpi.com/2073-4433/9/3/104 (12.09.2018)
greenpeLrta
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Regionalisation in openLCA

Geospatial-based regionalisation
L 4 “\\" L
- Shape (*.shp) in Geographic ;f [ ] e il ;_7
Information Systems (GIS) software [ SE R L i
e.g. QGIS or ArcGlS for background = o
data . S 3
m oy T A A
- Preparation of Keyhole Markup 4 11 giﬁ
Language (*.kml) file as a mask to ST
regionalise a LCA

Georeferenced Linkage of

attributes Import into parameters to KML mask to Calculation of

. delineate a regionalised
(Shsaoﬁ)ite\avlanreGlS openlCA geggfrﬁihetré(;ed specific region LCIA results
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Regionalisation in openLCA

eospatlal -based regionalisation

# QGIS 2.18.21 - AWARE_SHP
43 openlCA 1.7.2

Pr0]ect Edit View Layer Settlngs Plugms Vector Raster Database Web Processmg Help Hle Detabase Window Help

DEBRGR QPP ARPPRALBIR Q& -8 Mih  weccm o

. aware 2018 mar [a} -
o - . . - :# Shape files (beta): AWARE_MAR 2018
3 _,-.\ ¥ [99s 125 = ] \ 4 0 abc) B Projects i® P!
'y / [_y‘ Ld @ d é [ A m g D ‘\g‘ @CI nb“ ?SF« WD w&; »i‘ ‘isw ﬁ> » M@ Product systems . -
> M Processes T
2 o & <"‘) o] ;’f_! @ @ & M H dp ap E P - = P —
M 0 'y 9 w‘ 3 @L % b (%] OU E-{ @ oo ad (}:‘3 ! (' ) - i . IFrE‘itsamrs and parameters Function
. = pos Tt JP% AN : ~ BB Impact assessment methods R
Ve 9903037 _229587139:1 24578229. 68 | 3576923, 785 77544819.94 74909686.29 49966364.86 6541073.513 Pl L el L Files
'8186.8 177654168 43237935.67 8213 82.78 64641448.98 7820537.034 34856126.39 5551 1 B Social indicators Location ™ C\LCA-data\databases\aware_2018_mar\_olca_\lcia_methods\c6f2a19a-7d8b-4...
+ — - - ™ Global
' 116357.79 131115%08 5 125 0.9 §197:3.65 17937143.24 17571223.83 101900550 e D;:q:;:;::::m
e 190633254.9 18955323.19 1966 21084606.12 29537086.51 24361644.93 2 47.98 v # Background data -
.. + - + B Flow properties ‘ Z» Evaluate for existing locations
/’ﬁ '54524.25 10474578.39 31970713.81 75.32 54513499.19 15183924, 19577526. : iy prop
- nit groups
06446.97 | 111971139.3 10961162} 27508540.46 20802974.64 40599147.39176712465.8 o - Parameters - AWARE SHP
'e ¥ 1508.202 34993886.13 1420700 1937.52 9870439.865 61461641.9 51228445.69 = Actors F— o Fyi—
7701.327 29613747.56 15440206.7 7263.42 12046925 4593668.12 2 . : fs:;:le:ns i BAS34S_ID 20 66896.0
@ = '02247.96 920941.42 192 2.94 B 15.852 11407357.03 27901312 3 9 Afghanistan ﬁBASINDfID 20 66896.0
@ |ALL057 133765587 9104232562 21578266, 79.572 42519868.32 | 3942 ' 9 Afica S oo Byt
] ; 4 4 d) 9 Al producing Area 2, North o = : !
161.517490479.9 7827031.843 15541749.54 0863.36 8038811.081 69419927. ~ O A ST i Jy cons tot 00 5489307884E9
@ v 522815.8 4718115.515 23444035.41 32125630 31.08 8385459.865 62209543.16 12 9 284379 9 Aland Islands fHD_CDnsum 20 66896.0
T f f Latitud 517328717845 78.865942231
7759.82 11;,10:’,94 0816172.4 30105725.59 19377238.24 22111360.98 65546 1 98622_:63309 :2:::k,::ymms B _,&LZ:;L:tuede -174.842026857 171.473587575
,n 181989.5 28677826.38 54305689.54 25194075.72 75466632.6 59692658.16 1102112537 9 Algeria Jem_ini 00 395698E11
EB 72’81- ) 6726426 5. 18 416 5 14651808 587(”-563641 3 : Al producing Area 1, Africa :? m1_nonirri 00 248522E11
Al producing Area 2, North ; fr m1_tot 0.0 54894E11
l’ + 53 114967620.8 127562886.3 73225937. 17 9 Al producing Area 3, South s J; Shape_Area 7.446E-7 025017320719
/° - 147587.68 87961431823 23764786.93 94247593.42_51042106.2,8! 227216 9 Al producing Aves 4, East A Jesharelnave 20785 10
(%] 5 . o : 9 Al producing Area 5, South : Unique_Obj 1.0 72072.0
,‘ :ﬂ 2 3111?81 o s 9 Al producing Area 64, West Sy -9,9999999999E10 100.0
1 7887&644 78 3 " 9 Al producing Area 6B, East/t e yr_nonirri -9,9999999999E10 1000
2.76 |2 2 0 : Al producing Area 8, Gulf-Al fiyrtot -9.9999999999E10 1000
Aluminium producing area,
33 15&94 < 9 Aluminium Emducing area,
311 9 American Samoa
9 Americas
8 v
< 9 ndoma > General information |Impact factors Normalization and weighting | Parameters | Shape files (beta)
® Version 03 August 2017
860738
6 7.67
1182 .07
50323181 145410 greenbeLta
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Regionalisation in openLCA

Geospatial-based regionalisation

L3 ppenlCA1.7.2

File Database Window Help
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~ B CN

P rice production CN
P white rice, at supermarket/kg/CN

% < = B 9 China- Hunan

p General information: irrigation CN

P white rice, from dry milling, at plant/kg/CN

P white rice, packed, at plant/kg/CN
P white rice cooked, at household/CN U

.| N

> I US/CH

M Agricultural

m Air

I Biomass

I Biowaste

B Building equipment
I Ceramics

M Chemicals

I Cogeneration

B Compressed air

B Construction

BB Construction waste
MW Electricity
I Electricity by fuel
BB Electricity country mix
@ Electronics
I Flectronics waste
M Fuels
I Glass
B Heat
I ncineration
I Intermodal
M8 Landfarming
I Landfill
B |and transformation
B Mechanical

Mame

Description

Category
Version

uuiD

Last change

Infrastructure process [

Start date

Location

KML

P irrigation CN - CN-Hunan 22 | P rice

i irrigation CN

Inventory refers to the productio
edited, because they are country

Production volume: 3647070000

00.00.001

= >

4586b23f-ec87-345b-b0e5-b04(

19018 O |

& Create product system

End date  |11/09/2018 B~

Description ' Unspecified

423 openlCA 1.7.2

File Database Window Help
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‘ADA@Q

¥ Navigation| 5 T 7 O |/ Welcome | i® AWARE_MAR 2018 & |

v pware 2018 mar " | . Parameters: AWARE MAR 2018
Projects

> I Product systems
> M Processes
> [ Flows
~ % Indicators and parameters
~ B Impact assessment methods
% AWARE_MAR_2018
™ Social indicators
B Global parameters

>

8 Data quality systems
Background data
I Flow properties

>

B Unit groups
B8 Currencies
B Actors

B Sources

~ M Locations
@ Afghanistan
@ Africa
@ Al producing Area 2, North
@ Akrotiri Sovereign Base Are:
@ Aland Islands
@ Alaska Systems Coordinating
@ Albania
@ Algeria
@ Al producing Area 1, Africa
@ Al producing Area 2, North
@ Al producing Area 3, South
@ Al producing Area 4, East As
@ Al producing Area 5, South
@ Al producing Area bA, West
@ Al producing Area 6B, East/(
@ Al producing Area 8, Gulf-Al
@ Aluminium producing area,
@ Aluminium producing area,
9 American Samoa
@ Americas
€@ Andarra

} Global parameters

~ Input parameters

Name Value Uncertainty Description External source
agri 45.74 uniform: min=-1.00E11 max=9.85E1  from shapefile: openlCA_INPUTE_m1
+® cons_irri 1.9784885385E9 uniform: min=0.00 max=3.96E9 from shapefile: AWARE_SHP AWARE_SHP
® cons_nonir 1.242608837E9 uniform: min=0.00 max=2.49E9 from shapefile: AWARE_SHP AWARE_SHP
i® cons_tot 2.744698942E9 uniform: min=0.00 max=5.49E9 from shapefile: AWARE_SHP AWARE_SHP
@ mil_irri 1.97849E11 uniform: min=0.00 max=3.96E11 from shapefile: AWARE_SHP AWARE_SHP
+® m1_nonirri 1.24261E11  uniform: min=0.00 max=2.49E11 from shapefile: AWARE_SHP AWARE_SHP
@ m1_tot 2.7447E11  uniform: min=0.00 max=549E11 from shapefile: AWARE_SHP AWARE_SHP
non_agri 20.3  uniform: min=-1.00E11 max=1.00E2  from shapefile: openlCA_INPUTE_m1
unknown 42.95 uniform: min=-1.00E11 max=1.00E2  from shapefile: openlCA_INPUTE_m1
@ yr_irri -4.99999999495E10 uniform: min=-1.00E11 max=1.00E2  from shapefile: AWARE_SHP AWARE_SHP
@ yr_nonirri -4.89999999495E10 uniform: min=-1.00E11 max=1.00E2  from shapefile: AWARE_SHP AWARE_SHP
@ yr_tot -4.99999999495E10 uniform: min=-1.00E11 max=1.00E2  from shapefile: AWARE_SHP AWARE_SHP
~ Dependent parameters
Name Formula Value Description
CF_irri m1_irri/cons_irri 100.00007386952068
CF_irri_alt if(cons_irri=0;0;if(yr_irri=0;0;if(abs((m1_irri/cons_irri)-yr_irri)/yr_irri <0.01;yr_irriif(cons_irri <=0.0000000... -4,99999999495E10
CF_nonirri m1_nonirrifcons_nonir 100.00009359341132
CF_nonirri_alt if(cons_nonir=0;0;if(yr_nonirri=0;0;if(abs({m1_nonirri/cans_nonir}-yr_nonirri)/yr_nonirri<0.0T;yr_nonirri.... -4.99999999495E10
CF_tot m1_tot/cons_tot 100.00003854703274
CF_tot_alt if(cons_tot=0;0;if(yr_tot=0;0;if(abs({(m1_tot/cons_tot)-yr_tot)/yr_tot<0.01yr_tot;if(cons_tot<=0.000000.. -4,99999999495E10

General information |Impact factors Normalization and weighting | Parameters| Shape files (beta)

@ China - Hunan

Polygon [109.26,28.51 .. 109.26,28.51]

GgreenpeLta



Regionalisation in openLCA

Geospatial-based regionalisation

2lp
% < = O |/9 China- Hunan 2| P rice production CN | ® AWARE_MAR 2018
eters R o 4
on: a - a
e 9 General information: China - Hunan
018
» General information
2 ~ Additional information
ns
Code CN-Hunan
Longitude | 0.0
Latitude | 0.0
~ KML Editor
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File Database Window Help
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= Navigation}

A Welcome ‘i! AWARE_MAR_2018 ‘ P Switzerland - CH 5 Switzerland 2

ABBQIOER
=0
~ | aware_2018_mar ~
™ Projects
~ B Product systems
5 Belgium
 Switzerland
~ M Processes
P Switzerland - CH
> I8 Flows
~ & Indicators and parameters
~ B |Impact assessment methods
® AWARE_MAR_2018
B Social indicators
B Global parameters
> @ Data quality systems
i Background data
» IR Flow properties
> I Unit groups
> B Currencies
B Actors
B Sources
~ BB ocations
@ Afghanistan
9 Africa
@ Al producing Area 2, North »
@ Akrotiri Sovereign Base Arez
@ Aland Islands
@ Alaska Systems Coordinatine
@ Albania
@ Algeria
@ Al producing Area 1, Africa
@ Al producing Area 2, North
@ Al producing Area 3, South »
@ Al producing Area 4, East As
@ Al producing Area 5, South 4
@ Al producing Area BA, West
@ Al producing Area 68, East/t
@ Al producing Area 8, Guli-Al
@ Aluminium producing area,

Q@ Aluminium nraducinn area

w

& General information: Switzerland

~ General information
463 Calculation properties m} x

Name Switzerland . - B
Calculation properties | -

Description F?m, created: 201 Please select the properties for the calculation

Linking approach
Allocation method | None v |
, Impact assessment method |i® AWARE_MAR_2018 ~
Version 00.00.000
uuID 0e1f7d3-57d7-4 MNormalization and weighting set | v | —

Calculation type (O Quick results () Analysis @ Regionalized LCIA () Monte Carlo Simulation

Last change

[Tinclude cost calculation

[] Assess data quality

~ Reference

Process P Switzerland

Product Fs AWARE Outy B
Flow property 2B Mass < Back Next = Finish | | Cancel —
Unit ‘m kg F—

Target amount ‘ 1.0

General information| Parameters| Model graph|Statistic§‘ HTML Graph

GgreenpeLta
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Geospatial-based regionalisation

"- white rice cooked, at household/CN U .i! Regionalized LCIA result =2 '

r Impact analysis: white rice cooked, at household/CN U

= Impact analysis

'

Subgroup by processes Cut-off | 1 i %

Name Category
w I Water use (Midpoint, per watershed, weighting by consumption)
~« P irrigation CN - CN-Hunan Agricultural / Transformation
F Water, river Resource [ in water
F Water, well, in ground Resource / im water
~ 1= Water use (Midpoint, per country, pre-defined factors)
« P irrigation CN - CN-Hunan Agricultural / Transformation
F Water, river Resource / in water
F Water, well, in ground Resource / in water
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Inventory result

041340 m3
017516 m3

0.41340 m3
017516 m3

Impact factor

0.40454 m3/m3 ™=
0.40454 m3/m3 "

4295000 m3/m3 ™
4295000 m3/m3 *

o

Impact result
0.24088
0.23810
0.16724
0.07086
25.26826
25.27866
17.75573

7.52293

Unit
m3
m3
m3
m3
m3
m3
m3
m3
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Regionalisation in openLCA

Flow-based regionalisation Geospatial-based regionalisation
- Requires regionalised elementary . Requires geospatial data
flows (impact factors) . Novel approach (beta)
- Based on existing technique . Current best practice example in
(mature — but limited?) openlCA: AWARE
. Amount of required flows escalates - Synergies with other georeferenced
data sets?

- Inadequate for high-resolution

regionalisation? - NASA’s Socioeconomic Data and

Applications Center (SEDAC)
- UNEP Environmental Data Explorer
- FAO GeoNetwork
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