


GreenDelta GmbH
Kaiserdamm 13
14057 Berlin

www.greendelta.com

Tel. +49 30 62 924 - 319
Fax +4930 48 496 - 991
gd@greendelta.com

openlLCA1.10

BAsic MODELLING IN OPENLCA

Version: 1.1

Date: 13" February 2020

N\
openLca

(


http://www.greendelta.com/
http://www.greendelta.com/

Contents

1

2

3.1

4.1

5.1

5.2

6.1

7.1

7.2

8.1

8.2

9.1

9.2

10

11

111

11.2

12

[a 1A ge e [ ot i Te] oINPT PPTOPRRPRR 1
2 LYol 1Y/ oo 1=1 T~ PSPPI 2
FIOWS <.ttt ettt et h e s bt st et et e bt e e b sh et e a e e et e e bt e e bt e sae e st e e bt e b e e beeene e e e e entean 3
Create @ NEW FlOW ...ttt e sb e st e st e e s bt e e sabeesabeesneeesareeanns 3
PrOCESSES. .ttt e e s a e s rae s 6
CrEat @ MW PrOCESS e e e e e e e e e e e e e e e e e e s e s e e e e e e e e e e e e e e e e e e e e e eaaaaaaaaasaaaaasasasasanasasananenenns 6
oY ¥ ot a2y <Y o TR 15
Create @ ProdUCT SYSEEM ....iii it e e e st e e e st e e e e s sbaeeessbaeesenaseeeeenarenns 15
[6{U] o ) i TP PPRRUPRRPRPUPRPPONt 20
L o 1=T o1 £ PO PP PP OUPTPPPPTTN 22
(O1g T =l I o] o] =T ol T U USSR 22
L] oF= [ot @ AT =T o 0= o | RPN 23
(07 (¥ - (I W o o To [0 Tt AR Y2y =] o F PP 23
(07 (o U] - LI W o] o] [Tt AT SRR 26
ParAMIBLEIS .. e e s e s 28
(€] Lo o= | I oY= =14 T=1 1 SO RSP PUPR 28
(e Yor= Y I o T 1= 0[] (=] PRSP 29
(Yo e} o ] 701V, oY 1= T o~ PSP 32
MAtEIIAl FIOW LOZIC ..eiiiuiiiieiiiiiee ettt ettt e ettt e e ettt e e e et e e e e sataeeeeabaeeesssaeeeensaseesnsaesesnnsaeaanns 32
Opposite DIreCction APPrOACK ......oicciiiiicee e e e e e bae e e s nbae e e e abaeeeenareeas 34
ATOCATION <.ttt b e bt s bt s at e sa e e et e e be e e be e s at e eabe e bt e be e bt e abeesaeeeaeeeatean 38
Additional INFOrMAatioN.......c.oiiiiieee et et 41
BaSIC COMMANGS. ...ttt ettt s et et e st e s be e e s bt e s bt e e s meeesabeeesabeesabeeeanneesaneeesnneenn 41
LT 13 Lo IR T PSPPSR 41

openLCA and LCA support and CONSUIING .....coeeeiieeiiiiiiee et 45






N\
opPenLca
A

1 Introduction

openlLCA is the open source software for Life Cycle Assessment (LCA) and Sustainability Assessment, developed
since 2006 by GreenDelta. As open source software, it is freely available, e.g. from the project website
(openlca.org), without license costs.

This text focuses on the 1.10 version of openLCA and explains basic modelling and environmental impact
assessment in openLCA. This includes step-by-step instructions for modelling flows, processes, products
systems and projects in order to quantify environmental impacts of product systems and projects. Please note
that this is not a comprehensive LCA, the example with LCA data given is for instructional purposes only.

The example given is based on the ELCD pATABASE 3.2 which is available free of charge on the Nexus web
repository.

In order to quantify the environmental impacts of the system modelled, the Impact assessment methods
must be imported in openLCA. The LCIA methods oPENLCA LCIA mETHODS v2.0.4 are available on the nexus as
well.

Information about how to import the ELCD database and the LCIA methods into openLCA can be found in
the openLCA User Manual available in the Learning and Support section in the openLCA website.

The database BoTTLE TUTORIAL With all elements created within this tutorial can be downloaded here.


https://www.greendelta.com/
https://www.greendelta.com/
http://openlca.org/
http://openlca.org/
http://openlca.org/
https://nexus.openlca.org/databases
https://nexus.openlca.org/databases
https://nexus.openlca.org/databases
https://nexus.openlca.org/databases
http://www.openlca.org/learning/
http://www.openlca.org/learning/
http://openlca.org/wp-content/uploads/2019/04/bottles_solved_20200213.zolca
https://openlca.org/wp-content/uploads/2019/04/bottles_20190405.zolca
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In this text, we will introduce basic modelling steps in openLCA using an example of plastic bottles for

packaged drinking water. We will explore the environmental impact of producing a PET bottle as opposed to
a PC bottle.

The life cycle to be modelled is shown in Figure 2.1.

These are the database elements needed for modelling and comparison of product systems in openLCA:

Projects

i

Product systems

Processes

M O

Flows

_— Project
PET Bottle Production PCBattieProduction; | e Product system
__— Process
/
Inputs Outputs Inputs Outputs

*PET | =Granulates (PET, *pC * Granulates (PC, __— Product flow

= HDPE HDPE, PP) *LDPE LDPE, PB)

=pp *PB

Inputs Outputs
= Granulates (PET, = *Granulates (PET,
HDPE, PP) HDPE, PP),
=*Transportin transported
t'km

Inputs Outputs
=Granulates, (PET, = = PET Bottle, filled
HDPE, PP)
transported

=drinking water

Inputs ‘ Outputs
=Granulates (PC, =Granulates (PC,
LDPE, PB) LDPE, PB),
*Transportin transported
t°km

Inputs ‘ Outputs
=Granulates (PC, = PC Bottle, filled
LDPE, PB),
transported

=drinking water

Figure 2.1: Example of a project with two product systems
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3 Flows

Flows are all product, material or energy inputs and outputs of processes in the product system under study.

Aflow is defined by the name, flow type, and reference flow property. openLCA distinguishes three flow types:

- elementary flows: material or energy of the environment entering or leaving directly the product system

under study (e.g. crude oil from the ground, or emissions to air)

« product flows: material or energy exchanged between the processes of the product system under study-

waste flows: material or energy leaving the product system

Each flow created must be defined by a reference flow property such as mass, volume, area, etc. It is also
possible to define several flow properties for the same flow, but only one flow property must be selected as

reference flow property.

3.1 Create a new flow

+ Create the flows GRANULATES (PET, HDPE, PP); GRANULATES (PET, HDPE, PP), TRANSPORTED; and PET BOTTLE,

FILLED in the folder A WATER BOTTLE

+ Create the flows GRaNULATES (PC, LDPE, PB); GRANULATES (PC, LDPE, PB), TRANSPORTED; and PC BOTTLE, FILLED

in the folder A WATER BOTTLE

To create a folder in the element folder FLows, right-click next to the elements folder FLows, select Abp NEw
CHILD CATEGORY and name it A WATER BoTTLE. To create a new flow, right-click next to the folder A Water BoTTLE
and select NEw FLow. Name the new flow GranuLATEs (PET, HDPE, PP), select the flow type probucr, choose

the reference flow property Mass and click FinisH.
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File Database Window

L A

Help

5 Navigation:
v ' eled 32
> B Projects

> I Processes
> 8 Flows

> @ Indicz: o
> i Backc L

&
*

(]

> @ Product systems

&5
q
0

u]

New flow
Validate

Import...
Export...

Add new child category

Figure 3.1: Create a new folder
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v o eled 3.2

B8 Projects

B8 Product systems

> [ Processes

B8 Flows

> I A Water Bottle

> B Deposited goc fo New flow
X Delete

Validate

<

> @ Elementary flc
> I Emissions

> @ Emissions to s
> @ End-of-life tre
> @ Energy carrier:
» I Materials proc
> @ Production res

Cut
Copy

Import...
Export...

» e« OX @

© Add new child category
> [ Systems
- I Rename
> @ Transport services
> I8 Wastes

> {® Indicators and parameters
» i Background data

Figure 3.2: Create a new flow

wa

New flow

Creates a new flow

Name Granulates (PET, HDPE,PP)
Description
Flow type Fs Product

Reference flow property | EIA Mass

Cancel

Figure 3.3: Name, flow type and reference flow property of a new flow

The flow GranuLaTes (PET, HD, PP) created should now appear in the folder A WaTter BotriE in the

Navigation windows as well as in the Editor window.

GreenbeLTa
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File Database Window Help
R e | Qv
1= Navigation| % ¥ = O || Fe Granulates (PET, HDPE,PP) 2 | Sa0
v eled 3.2 - % A
. | k. General information: Granulates (PET, HDPE,PP) o)
» @ Projects ‘
> [ Product systems
~ General information
> [ Processes
8 Hows Name | Granulates (PET, HDPE,PP)
~ B8 A Water Bottle
Fs Granulates (PET, HDPE,PP) Description
B8 Deposited goods
> @ Elementary flows
> I8 Emissions
> M8 Emissions to soil
> M8 End-of-life treatment Version 00.00.000
> M Energy carriers and technologies uuID ‘ 45618cd5-ec7d-4356-b577-4eda87c6d 123
> @ Materials production
> I Production residues in life cycle Last change 2019-03-29T11:39:07+0100
8 Systems Infrastructure flow []
> [ Transport services
> B8 Wastes Flow type Fs Product
> ® Indicators and parameters B Create process
> #i Background data
~ Additional information
CAS number l |
Formula ‘ |
Synonyms ‘ |
Location v
v
< > || General information Flow properties

Figure 3.4: New flow in the Navigation and Editor window

Now create more flows according to the table 3.1.

Table 3.1: Inputs for creating new flows

Flow name Flow type Reference flow property

Granulates (PET, HDPE, PP), transported Product Number of items
PET Bottle, filled Product Mass
Granulates (PC, LDPE, PB) Product Mass
Granulates (PC, LDPE, PB), transported Product Number of items
PC Bottle, filled Product Mass

GreenbeLTa PAGE 5
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4 Processes

Processes are sets of interacting activities that transform inputs into outputs. Every process is defined by an
output flow as a quantitative reference with the flow type probucT FLOow, which is either selected or created
when creating a project. openLCA distinguishes two types of processes':

« Unit Processes: smallest unit analysed for which input and output data are quantified «

System Processes: unit for which input and output data are aggregated

— f
— Product

a System Process A
P
Unit Unit
Process A Process A
P P P

Unit Unit Unit Unit
Process B Process C Process B Process C

Unit process System process

Figure 4.1: Unit and system processes

4.1 Create a new process

+ Create the processes PET GRANULATE PRODUCTION, PET TRANSPORT A and PET BoTTLE PRoDUCTION of the

product system PET BoTTLE PRODUCTION

+ Create the processes PC GRANULATE PRODUCTION, PC TRANSPORT A and PC BoTTLE PRoDUCTION of the

product system PC BoTTLE PRODUCTION

To create a folder in the element folder PrRocEesses, right-click next to the elements folder PrRocesses, select
ADD NEW CHILD CATEGORY and name it A WATER BoTTLE. To create a new process, right-click next to the folder A

WATER BotTLE and select NEw PROCESS.

Name the New process PET GRANULATE PRODUCTION, select the quantitative reference GRANULATES (PET,
HDPE, PP) and click FINnISH.

! More information about the difference between system and unit processes can be found here


https://ask.openlca.org/53/difference-between-system-process-and-unit-process
https://ask.openlca.org/53/difference-between-system-process-and-unit-process
https://ask.openlca.org/53/difference-between-system-process-and-unit-process
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File Database Window Help File Database Window Help
‘A@8 Q@ o, ‘Ad8 @ ,
% Navigation| $ v= 0| & Navigation| S v=g|
v o eled 3.2 v o eled 3.2
> 8 Projects > I Projects
> I Product systems > I Product systems
> B Processes ~ I Processes
> @ Flows > New process > @ A Water Bottle
> Indicators © Vvalidate > B8 Dummy proces Mew process
> i Backgrour ¥ Import.. » B8 End-of-life trez . Del_ete
£ Export. » I Energy carriers © Vvalidate
© Add new child category > B8 Materials prodi & Cut
> I Systems B Copy
> I Training - End- & Import...
> @ Transport servic £ Export...
> 8 Flows © Add new child category
> @ Indicators and pat | Rename
> #i Background data
Figure 4.2: Create a new folder Figure 4.3: Create a new process

New process P

New process

Name ‘ PET Granulate Production |

|:| Create a waste treatment process

[[] Create a new flow for the process

Quantitative reference ‘

~ B A Water Bottle A
Fs Granulates (PC, LDPE, PB)
Fe Granulates (PC, LDPE, PB), transported
Fe Granulates (PET, HDPE, PP), transported
Fe Granulates (PET, HDPE,PP)
Fs PC Bottle, filled
Fs PET Bottle, filled
> @ Deposited goods

. BB Cnd ~F lifa drantomant

Figure 4.4: Name and quantitative reference of a new process

The process PET GRANULATE PRoDUCTION created should now appear in the folder A WATER BoTTLE in the

Navigation windows as well as open in the Editor Window.

GreenbeLTa PAGE 7
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File Database Window Help

AR R E :

Qv
& Navigation| % ¥ = B || P PET Granulate Production 2 = B
v led 3 2 a = = A
gt p General information: PET Granulate Production c
> I8 Projects

B8 Product systems
~ BB Processes
~ B8 A Water Bottle
P PET Granulate Production
B8 Dummy processes Description
> B8 End-of-life treatment
- BB Energy carriers and technologies
> @ Materials production

~ General information

Name ‘ PET Granulate Production

> I Systems
> B Training - End-of-life treatment Category B A Water Bottle
> @ Transport services Vo 00.00.000
I Flows
8 Indicators and parmeters uuID | 2c015283-198c-4afb-a939-b3a22420809
> # Background data Last change 2019-03-29T12:09:43+0100
Infrastructure process O
% Create product system | | B Export to Excel
v Time
Startdate  |29.03.2019 B~
Enddate  [20032019 Br
Description
~ Geography i

< > || General information | Inputs/Outputs| Administrative information| Modeling and validation| Parameters| Allocation| Social aspects| Impact analysis |

Figure 4.5: New Process in the Navigation and Editor window

The Process Editor window is structured in several tabs at the bottom of each Editor window. In the
Input/Output tab you can see that the quantitative reference flow GranuLates (PET, HDPE , PP) selected
appears as the output flow for the process PET GRANULATE PRODUCTION.

Add the input flows in the Inputs section of the Inputs/ Outputs tab as described in table 4.1 by using the
flow filter: Press the green + button on the top right corner, or double- click in the column FLow of the Inputs

Section.

GgreenbeLTa PAGE 8
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Table 4.1: Inputs for the processes of the product system PET BoTTLE PRODUCTION

Process Quantitative reference Input Flows
Granulates polyethylene terephthalate (PET)
PET Granulate Production 6og
(PET, HDPE, PP) granulate
polyethylene high density
48
granulate (PE-HD)
polypropylene granulate (PP) 1g

Granulates (PET,
PET Transport A Granulates (PET, HDPE, PP) 0.065 kg
HDPE, PP) transported

Transportin t*km 0.065 kg*500 km

Granulates (PET, HDPE, PP),

PET Bottle Filling PET Bottle, filled 1item

transported
Drinking water 1kg

ca X

Flows

Filter

|polyethylene

~ Content ]

~ @ Materials production

~ [ Plastics

Fe polyethylene high density granulate (PE-HD)

<2 polyethylene low density foil(PE-LD)
-2 polyethylene low density granulate (PE-LD)
»» polyethylene low linear density granulate (PE-LLD)
"2 polyethylene terephthalate (PET) granulate
w2 polyethylene terephthalate (PET) granulate
w2 polyethylene terephthalate fibres (PET)

mmmmm m

| OK ‘ I Cancel |

Figure 4.6: Adding input flows by using the flow filter

GreenbeLTa PAGE 9
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Note! When you search for flows by using the flow filter, only folders containing the keywords you have
entered will be shown in the content section. The flow POLYETHYLENE TEREPHTHALATE (PET) GRANULATE appears
twice because these flows are output flows of different production processes. Select the flow, which has the
provider POLYETHYLENE TEREPHTHALATE (PET) GRANULATE, PRODUCTION MIX, AT PLANT, AMORPHOUS - RER. In case of
doubt add both flows and check their provider to select the right process.

It is also possible to use the search function at the top right corner to search any element within the active

database. To search in different types of database elements use the arrow icon next to the search bar.

File Database Window Help

‘ABBQ polyethylene Qv
1 Navigation| % ¥ = O ||Q Search results 52 Q  Search all types
v o eled 32 - i Search in projects
™ Projects Search results: polyethylene (15 Results) & Svehin Bl st
B® Product systems i® Search in LCIA methods
« BB Processes Filter ‘ ‘ P Search in processes
F  Searchin flows

v B A Water Bottle

P PET Granulate Production Search in social indicators

B Dummy processes Fe polyethylene high density granulate (PE-HD) £ Search in parameters
B8 End-of-life treatment Materials production/Plastics & Search in flow properties
» M@ Energy carriers and technologies £ Search in unit groups
B Materials production (P ] Polyethylene high density granulate (PE-HD), production mix, at plant - RER 5“‘ Search fn currencies
, B Systems Materials production/Plastics r;‘ :::;z: :: :;:‘::S
8 Training - End-of-life treatment - x 3
B Transport services Fs polyethylene low density foil(PE-LD) ; :::E: :: Idc:t‘:‘:’l:‘:my i
B Flows Materials production/Plastics
» ® Indicators and parameters
# Background data Fe polyethylene low density granulate (PE-LD)

Materials production/Plastics

B Polyethylene low density granulate (PE-LD), production mix, at plant - RER
Materials production/Plastics

Fe polyethylene low linear density granulate (PE-LLD)

Materials production/Plastics

B rolyethylene low linear density granulate (PE-LLD), production mix, at plant - RER

Materials production/Plastics

Fe polyethylene terephthalate (PET) granulate

Matariale araduction Dlactice

< > || Search results

Figure 4.7: Search function

It is also possible to search the flows in the Navigator window and add them as inputs for the process by

using drag and drop.

GreenbeLTa PAGE 10
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File Database Window Help
AR LW
& Navigation 5, ¥ = O || P *PET Granulate Production 2
B Processes
~ B8 Flows
B8 A Water Bottle
8 Deposited goods
B Elementary flows
8 Emissions
8 Emissions to soil
W End-of-life treatment N Qe pregy | .
B8 Energy carriers and technologies S _ [%
v I Materials production
8 Glass and ceramics
8 Inorganic chemicals
B Metals and semimetals
8 Organic chemicals
8 Other materials
B Other mineral materials ~ Outputs O x
B Paper and cardboards
~ B8 Plastics Flow Category Amount Unit
+ acrylonitrile-butadiene-styrene granulate (ABS) £- Granulates (PET, HDPE,PP) A Water Bottle 1.00000 ™ kg
% high impact polystyrene granulate (HIPS)
"2 nylon 6 glas filled (PA 6 GF)
"+ nylon 6 granulate (PA 6)
% nylon 66 GF 30 compound (PA 66 GF 30)
2 nylon 66 granulate (PA 66)
% polyacrylonitrile fibres (PAN)
i+ polyamide 6.6 fibres (PA 6.6)
e polybutadiene granulate (PB) < >
% polycarbonate granulate (PC)
Fe polyethylene high density granulate (PE-HD)

o
04

p Inputs/Outputs: PET Granulate Production

~ Inputs O x

Flow Category Amount Unit
Fs polyethylene terephthalate (PET) granulate Materials production/Plastics 1.00000 1 kg

£ >

o

mmmmmmmmom

| >

< > General information | Inputs/Outputs| Admini: ive inf... | M ing and vali.. Pa Allocation | Social aspects | Impact analysis

Fz 1 item selected

Figure 4.8: Adding input flows from the Navigation window by using drag and drop

Once you have found the flows you can adjust the amounts needed for each input and output flow
according to table 4.1. Double-click in the column ProviDER to connect the input flows with their respective
upstream supply chain and save your changes.

Note! Number format: Use point instead of comma.

P *PET Granulate Production &%

P Inputs/Outputs: PET Granulate Production

= Inputs
=
Flow Category Amount  Unit T Un.. A, Provider Data quality
F.e polyethylene high density granulate (PE-HD) Materials production/Plastics 0.00400 ™M kg none P Polyethylene high density granulate (PE-HD), production mix, at plant - RER
F.s polyethylene terephthalate (PET) granulate  Materials production/Plastics 0.06000 [ kg none P Polyethylene terephthalate (PET) granulate, production mix, at plant, amorphous - RER
F:s polypropylene granulate (PP) Materials production/Plastics 0.00100 ™ kg nane P Polypropylene granulate (PP), production mix, at plant - RER
« Outputs
Flow Category Amount  Unit jo UncertaintyA Avoided product Provider Data quality entry Description
F.s Granulates (PET, HDPE,PP) A Water Bottle 0.06500 ™ kg none

Figure 4.9: Inputs/Outputs tab of the process editor for the process PET GRANULATE PRODUCTION

Note! Unsaved Changes in the Editor are indicated with an *. Save your changes by clicking the Save button

under the Main Menu or use command Ctrl +S.

GreenbeLTa PAGE 11
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Now create a second process PET TRANSPORT A with the quantitative reference GranuLaTEs (PET, HDPE, PP),
TRANSPORTED. To connect the first process with the second process of the production chain, the output flow
GRANULATES (PET, HDPE, PP) of the first process (PET GRANULATE PRoDpUCTION) must be used as an input flow of
the second process (PET TRANSPORT A). Add the respective amounts for each flow (table 4.1). Adjust the amounts
required for each input and output flow according to table 4.1 and define the provider. Select the provider
LORRY TRANSPORT, EURO 0, 1, 2, 3, 4 MiX, 22 T TOTAL WEIGHT, 17,3T MAX PAYLOAD - RER for the input flow TRANSPORT

IN T*KM.

p Inputs/Outputs: PET Transport A

~ Inputs
Flow Category Amount Unit Uncertainty  Provider
Fs Granulates (PET, HDPE,PP) A Water Bottle 0.06500 ™ kg none P PET Granulate Production
Fstransport in t*km Transport services/Other transport 0.065*500 ™ kg*km none P Lorry transport, Euro 0, 1, 2, 3, 4 mix, 22 t total weight, 17,3t max payload - RER
<

~ Outputs
Flow Category Amount Unit Costs/Revenues Uncertainty Avoided product " Data quality entry  Description
Fs Granulates (PET, HDPE, PP), transported A Water Bottle 1.00000 ™ Item(s) none

Figure 4.10: Inputs/Outputs tab of the process editor for the process PET TRANSPORT A

Create the third process PET BoTTLE FiLLING according to table 4.1.

p Inputs/Outputs: PET Bottle Filling

~ Inputs
Flow Category Amount Unit Uncertainty Provider
Fs Granulates (PET, HDPE, PP), transported A Water Bottle 1.00000 ™ [tem(s) none P PET Transport A
Fs drinking water Materials production/Water  1.00000 ™ kg none P Drinking water, production mix, at plant, water purification treatment, from groundwater - RER
.

~ Outputs
Flow Category Amount Unit Costs/Revenues Uncertainty Avoided product  Provider Data quality entry  Description
.2 PET Bottle, filled A Water Bottle 1.06500 ™ kg none

Figure 4.11: Inputs/Outputs tab of the process editor for the process PET BOTTLE FILLING

When you have finished creating all processes of the product system PET BOoTTLE PRODUCTION, you create

the processes of the product system PC BotTLE PRoDUCTION according to table 4.2.



)
openLca
N

BAsic MODELLING IN OPENLCA - PET/PC BOTTLE TUTORIAL

Table 4.2: Inputs for the processes of the product system PC BorTLE PRODUCTION

Process Quantitative Reference Input Flows Amount

Granulates
PC Granulate Production polycarbonate granulate (PC) | 6o g
(PC, LDPE, PB)

polyethylene low density

4
granulate (PE- LD) 8

polybutadiene granulate (PB) | 1g

Granulates (PC, LDPE, PB),
PC Transport A Granulates (PC, LDPE, PB) 0.065 kg
transported

Transport in t*km 00065 kg*500 km

Granulates (PC, LDPE, PB),
PC Bottle Filling PC Bottle, filled ¢ ted 1item
ransporte

Drinking water 1kg

1 p Inputs/Outputs: PC Granulate Production

~ Inputs
Flow Category Amount Unit Uncertainty Provider
Fe polycarbonate granulate (PC) Materials production/Plastics 0.06000 ™ kg none P Polycarbonate granulate (PC), production mix, at plant - RER
Fs polyethylene low density granulate (PE-LD) Materials production/Plastics 0.00400 ™ kg none P Polyethylene low density granulate (PE-LD), production mix, at plant - RER
Fs polybutadiene granulate (PB) Materials production/Plastics 0.00100 = kg none P Polybutadiene granulate (PB), production mix, at plant - RER
<
~ Outputs
Flow Category Amount Unit Costs/Revenues Uncertainty Avoided product  Provider Data quality entry
F.= Granulates (PC, LDPE, PB) A Water Bottle 0.06500 ™ kg none

Figure 4.12: Inputs/Outputs tab of the process editor for the process PC GRANULATE PRODUCTION

p Inputs/Outputs: PC Transport A

~ Inputs
‘ Flow Category Amount Unit Uncertainty Provider
| FsGranulates (PC, LDPE, PB) A Water Bottle 0.06500 ™ kg none P PC Granulate Production
1 Fs transport in t*km Transport services/Other transport 0.065*500 ™ kg*km none P Lorry transport, Euro 0, 1, 2, 3, 4 mix, 22 t total weight, 17,3t max payload - RER

<

~ Outputs
‘ Flow Category Amount Unit Costs/Revenues Uncertainty Avoided product  Provider Data quality entry
| Fs Granulates (PC, LDPE, PB), transported A Water Bottle 1.00000 ™ Item(s) none

Figure 4.13: Inputs/Outputs tab of the process editor for the process PC TRANSPORT A

GreenbeLTa PAGE 13
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p Inputs/Outputs: PC Bottle Filling

~ Inputs
Flow Category Amount Unit Uncertainty Provider
FeGranulates (PC, LDPE, PB), transported A Water Bottle 1.00000 ™ Item(s) none P PC Transport A
Fe drinking water Materials production/Water 1.00000 ™ kg none P Drinking water, production mix, at plant, water purification treatment, from groundwater - RER
<

~ Outputs
Flow Category Amount Unit Costs/Revenues Uncertainty Avoided product  Provider Data quality entry  Descriptio
F PC Bottle, filled A Water Bottle 1.06500 ™ kg none

Figure 4.14: Inputs/Outputs tab of the process editor for the process PC BoTTLE FiLLING
GreenbDeLTa
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5 Product systems

A product system contains all processes under study. The product system can consist of one process only or a
network of multiple processes and is defined by the reference process.

In openLCA the impacts can be calculate for a product system. The reference process of the product system
is used to calculate the impacts for all connected upstream processes of the product system.

In openLCA product systems can be created automatically or manually. For illustrative purposes, we will
exemplary create a product system with automatic linking of processes and one with manual linking.

However, if the ELCD or GaBi database is used, the product systems should always be created manually.

5.1 Create a product system

« Create the product system PET BotTLE PRODUCTION With automatic linking of processes
+ Create the product system PC BoTTLE PRODUCTION With manual linking of processes

When you have finished creating all processes of the production chain you can create the product system
based on the last process as the reference process of the product system.
Go to the GENERAL INFORMATION tab of the PET BoTTLE FILLING process editor and press the button CReaTE

PRODUCT SYSTEM or use CREATE PRODUCT SYSTEM icon in the main menu.

File Database Window Help

a8 a5 1 la~
% Navigation § ¥ = O || P PET Bottle Filling & | S0
v o eled 32 . . e A
o ral infor on: P ottle Fillin
™ Projects P General information: PET Bottle Filling c

B8 Product systems
~ BB Processes
v B8 A Water Bottle
P PC Bottle Filling
P PC Granulate Production Description
P PC Transport A
P PET Bottle Filling
P PET Granulate Production
P PET Transport A
B8 Dummy processes Category B A Water Bottle
B8 End-of-life treatment

~ General information

Name [ PET Bottle Filling

Version 00.00.001
B8 Energy carriers and technologies
B8 Materials production uuibD l 553ec4bc-328f-45b3-b8de-1ec243f22f7b
B8 Systems Last change 2019-03-29T13:29:49+0100

B Training - End-of-life treatment
> 8 Transport services
= Flows i Create product system || @ Export to Excel
@ Indicators and parameters
i Background data

Infrastructure process [

> Time
Startdate [29032019 [~ |
Enddate [20032019 [
Description
L
< > || General information | Inputs/Outputs| Administrative information| Modeling and validation| Parameters| Allocation| Social aspects| Impact analysis

Figure 5.1: Create a product system in the process editor
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Name the product system PET BoTTLE PRODUCTION, select PET BOTTLE FILLING as the reference process, select
AuTo-LINK PROCESSES, for provider linking® select PREFER DEFAULT PROVIDERS, as preferred process type select

SysTem procEss and click FinisH. In this way, all connections between the processes are established.

w©a o X
New product system s
P Y i
Creates a new product system eeo
Name PET Bottle Production ]
Reference process ‘
P PC Transport A ~
P PET Bottle Filling
P PET Granulate Production
P PET Transport A v

Auto-link processes
[ Check multi-provider links (experimental)
Provider linking
® Ignore default providers
@ Prefer default providers
O Only link default providers
Preferred process type
O unit process
@® System process
[ cut-off

Finish Cancel

Figure 5.2: Create the product system PET BOTTLE PRODUCTION

The product system PET BorTLe PrRobucTion will open in the Editor window with the General information
tab. Go to the Model graph tab to see the product system created.

If AuTo-LINK PROCESSES is selected, the upstream processes for input flow will automatically be considered,
indicated by a + in the top left corner of each process. Double click on the processes to maximise the view and

see the input and output product flows, click on the + button to expand the view and see the providers for the
input flows of the unit processes you have modelled.

* More information about provider linking can be found here


https://ask.openlca.org/585/what-is-provider-linking-when-creating-a-new-product-system
https://ask.openlca.org/585/what-is-provider-linking-when-creating-a-new-product-system
https://ask.openlca.org/585/what-is-provider-linking-when-creating-a-new-product-system
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File Database Window Help

A BB QR COEOC - i law
% Navigation| '5. ~ = B || PET Bottle Production % =)
v o eled 32

B8 Projects PET Transport A I

~ I Product systems
& PET Bottle Production
> BB Processes
B Flows
> Indicators and parameters
» i Background data

“ 8 Drinking water, pro... 8 ”—4 2 PET Bottle Filling

< > || General information Parameters‘Modelgrfapﬁh

Figure 5.3: Model graph of the product system PET BoTTLE PRODUCTION

|| System process | | Unit process |

” Polyethylene high density granulate (PE-HD), production mix, at plant [RER] | = A Sz sl
Inputs | COutputs
” Polyethylene terephthalate (PET) granulate, production mix, at plant, amorphous [RER] u—l polyethylene high density granulate (PE-HD) Granulates (PET, HDPE, PP)

polyethylene terephthalate (PET) granulate

olypropylene granulate (PP
” Polypropylene granulate (PP), production mix, at plant [RER] u—‘ e, g i
L] PET Transport A
” Lorry transport, Euro 0, 1, 2, 3, 4 mix, 22 t total weight, 17,3t max payload [RER] | Inputs | Qutputs
Ls! Granulates (PET, HDPE, PP) Granulates (PET, HDPE,PP), transported
transport in t*km

a PET Bottle Filling
Drinking water, production mix, at plant, water purification treatment, from groundwa... “—' Inputs | Outputs
drinking water PET Bottle, filled
#| Granulates (PET, HDPE,PP), transported

Figure 5.4: System and unit processes of the product system PET BoTTLE PRODUCTION

Note! System processes in the model graph are framed with a double line, unit processes are framed with
one line. Only product flows are shown as inputs and outputs for each process in the model graph, elementary
flows are not shown.

To quantify the environmental impacts of the product system created, see section 7.1.

Create the second product system PC BorTLe PRobucTION with the reference process PC BoTTLE FILLING, but
do not select Auto-Link PrOCESSES. The input flows of the process PC BOTTLE FiLLING are not connected to their
respective providers and thus, the + at the top left of the process in the model graph is missing. To connect the

input flows with their respective providers manually, select the process PC BoTTLE FiLLING by clicking on it, then

GreenbeLTa PAGE 17
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right-click and select SEARcH PRoVIDERS FOR. Click AbD and ConNECT in the Select Provider window. Search, add

and connect the providers for all input flows of each unit process created.

File Database Window Help

Figure 5.5: Create the product system PC BoTTLE PRODUCTION

wa

Name

Reference process ‘

New product system

Creates a new product system

o
‘ PC Bottle Production
~ BB A Water Bottle
P PC Bottle Filling
P PC Granulate Production
[[] Auto-link processes
Check multi-provider links (experimental)
Provider linking
Ignore default providers
Prefer default providers
Only link default providers
Preferred process type
Unit process
System process
Cut-off
Cancel

4 B0 RQOES - | R -
% Navigation “% D : PC Bottle Production 3 | =
v o eled 32

. Projects
~ B Product systems
& PC Bottle Production
7 PET Bottle Production EWI.MT?
~ I Processes f——————— 9 Undo
~ B8 A Water Bottle * Redo
P PC Bottle Filling Delete
P PC Granulate Production T =
P PC Transport A # Build supply chain ) >
P PET Bottle Filling % Remove supply chain
P PET Granulate Production HETIOVE FONeEON:
P PET Transport A Search providers for > drinking water
> @ Dummy processes Search recipients for > Granulates (PC, LDPE, PB), transported
> B8 End-of-life treatment & Save asimage
> B Energy carriers and technologies Open in editor
> @@ Materials production Mark
> I Systems Rtk
» @ Training - End-of-life treatment
> @ Transport services Expandaall
5 B Flows = Colléps‘e all
> ® Indicators and parameters £2 M-axvlmvlze =
Background data i Minimizeal
oh Layout >
85 Show outline
B Open miniature view
< > || General information j Parameters | Model graph
Figure 5.6: Model graph of the product system PC BOTTLE PRODUCTION
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Select providers
Name Add Connect Already present Already connected s default provider
PC Transport A vl | - - (]
< >

Figure 5.7: Select providers of the product system PC BoTTLE PRODUCTION

-]
" Polybutadiene granulate (PB), production mix, at plant [RER] | PC Granulate Production
Inputs | Outputs
” Palycarbonate granulate (PC), production mix, at plant [RER] | polybutadiene granulate (PE) Granulates (PC, LDPE,PE)
polycarbonate granulate (PC)
’—P polyethylene low density granulate (PE-LD)
" Polyethylene low density granulate (PE-LD), production mix, at plant [RER] |
a2 PC Transport A
Inputs | Outputs
|| Lorry transport, Euro 0, 1, 2, 3, 4 mix, 22 t total weight, 17,3t max payload [RER] | fm””‘ar? '\z*ir LDPE,PB) ‘ Granulates (PC, LDPE,PE), transported
ransport in m

PC Bottle Filling

" Drinking water, production mix, at plant, water purification treatment, from groundwater [RER] Inputs | Outputs

drinking water PC Bottle, filled
Granulates (PC, LDPE,PB}, transported

Figure 5.8: System and unit processes of the product system PC BoTTLE PRODUCTION

Note! openLCA offers multiple ways to link providers. To find out if and how you should link the providers,
click on CHECK LINKING PROPERTIES in the menu item DATABASE and you will see a recommendation for the
database you are currently using. In this case the ELCD database is used, which has processes without default
providers as well as product flows with multiple providers. In Figure 5.9 the options IGNORE DEFAULT PROVIDERS
and PREFER DEFAULT PROVIDERS are ambiguous and the option ONLY DEFAULT PROVIDERS is incomplete. So, none
of the provider linking options are recommended. Therefore, the check mark Auto-Link ProcEssEs should not

be activated when creating a product system and all providers should be set manually, as otherwise links that
are not intended could also be set.

GreenbeLTa
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Linking properties

~ General database properties

#There are processes in the database without default providers for product inputs and/or waste outputs (see table below).

#There are product and/or waste flows in the database that have multiple providers (see table below).

Product flows Ingnore Prefer default Only default
with multiple default providers providers
providers providers

without default
providers

No Yes

Figure 5.9: Linking properties

5.2 Cut-off

The use of cut-off? reduces the required memory of openLCA and the calculation time. Unfortunately, this goes

along with a loss of detail in the results.
+ Build the product system PET BoTTLE PRODUCTION (cUT-OFF) with a cut-off 1E-1

Create a new product system and name it PET BoTTLE PRODUCTION (cUT-OFF), select the reference process

PET BoTTLE FILLING activate CuT-oFF and enter the value Te-01.

3 More information about cut-off can be found here

GgreenbeLTa PAGE 20
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wa

New product system

Creates a new product system

Name [ PET Bottle Production (cut-off) |

Reference process | ‘

P PC Transport A
P PET Bottle Filling
P_PET Granulate Production

Auto-link processes
D Check multi-provider links (experimental)
Provider linking
O Ignore default providers
@ Pprefer default providers
O Only link default providers
Preferred process type
O unit process

@® System process

Cut-off

Cancel

Figure 5.10: Create the product system PET BOTTLE PRODUCTION (CUT-OFF)

)
openLca
N

Now open the model graph of the resulting product system and compare it with the product system PET

BorTLE PRODUCTION. The PET BoTTLE PRODUCTION (cUT-OFF) has fewer upstream chains then PET BoTTLE

ProDUCTION.

h PET Bottle Production &

& PET Bottle Production (cut-off) & |

Polyethylene tereph... 2

\
\

Polyethylene high d...® )»ﬁi S PET Granulate Prod... 8 |,

/

Polypropylene gran... g

I
 Lorry transport, Eur... @ |

/

PET Transport A \

N
= PET Bottle Filling

H Drinking water, pro...

;= PET Transport A ah

\
\
\
A

1 2 PET Bottle Filling

/
/
/

Drinking water, pro... 3

General information | Parameters|Model graph|

General information | Parameters 1 Model graph|

Figure 5.11: Model graph of the PET BoTTLE PRODUCTION and the PET BOTTLE PRODUCTION (CUT-OFF)
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In openLCA, projects can be used to compare the impacts of different product systems.

6.1 Create a project

« Create the project WATER BoTTLE - PET vs PC PRODUCTION

To create a new project, right-click the elements folder ProsecTs and select NEw PrRoJECT and name it A

WATER BOTTLE - PET vs PC PRODUCTION.

File Database Window Help

‘A @8 Q
& Navigation| G ve
v o eled 32
B Projects e i

» @ Product ; Vel\.’;pmj

> @ Processe alidate

> mfows ¥ Import.

> @ Indicato * Export.

» i Backgro © Add new child category

Figure 6.1: Create a new project

<] O b4

New project I
il

Creates a new project

Name A Water Bottle - PET vs PC Production|

Description

Figure 6.2: Name of a new project

The Project Editor will open with the Project setup tab. To compare the environmental impacts of the

product systems PET BoTTLE PRODUCTION and PC BOTTLE PRODUCTION, see section 7.2.

GreenbELTa
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7 Impact Assessment

To quantify the environmental impacts of the product system analysed, the Impact Assessment methods must
be imported into openLCA. A comprehensive package of environmental impact methods for use with all
databases available in the Nexus web repository is provided free of charge by GreenDelta and can be downloaded

from the openLCA website.

7.1 Calculate a product system

» Calculate the environmental impacts of the product system PET BorTLE PRODUCTION using calculation type

Analysis

To calculate the environmental impacts of the product system analysed, go to the GENERAL INFORMATION
tab of the PET BotrLE PRoDUCTION product system editor and press the button CaLcutATE or use the calculate

icon in the main menu. Select the Impact Assessment method CML-/A baseline and the calculation type

ANALYSIS.

File Database Window Help

‘a8 0 0 =e0] e
& Navigation g v=0O |7 PET Bottle Production 23 = g
v led 3 2 : 5 4 A

S5  General information: PET Bottle Production c
B Projects

~ BB Product systems

- PC Bottle Production ~ General information

& PET Bottle Production Name [ PET Bottle Production
B8 Processes
> B8 Flows Description | First created: 2019-03-29T14:50:27

> @ Indicators and parameters Linking approach during creation: Prefer default providers; Preferred process type: System process

> i Background data

Version 00.00.002

uuip 9dab5a4f-7113-4182-a455-7d8b755271a

Last change 2019-03-29T15:08:32+0100

~ Reference

Process P PET Bottle Filling

Product | £z PET Bottle, filled v

Flow property |52 Mass v

Unit kg v

Target amount | 1.065 v
< > || General information| Parameters| Model graph|

Figure 7.1: Calculate a product system
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L3 Calculation properties O x

Calculation properties

Please select the properties for the calculation

Allocation method | MNone v |
Impact assessment method ||! CML-1A baseline 4 |
Mormalization and weighting set | v |
Calculation type () Quick results (@) Analysis (O Regionalized LCIA (O Monte Carlo Simulation

[JInclude cost calculation

[] Assess data quality

< Back Mets [ Finsh ] Cancel

Figure 7.2: Calculation properties
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. Analysis result of PET Bottle Production 54 |

& PET Bottle Production

~ General information

Product system h PET Bottle Production
Allocation method [ one
Target smount [ 1,085 kg PET Bottls, filled

Impact assessment method  {® CMLIA baseline

EEi Export to Excel | | [ Save as LCl result

~ Top 5 contributions to impact category results - overview

Impact category | £ Acidification ~
m— 4,539F-4 kg 502 eq: Polyethylene terephthalate (PET) granulate, |
. m— 2603E-5 kg 502 eq: Polyethylene high density granulate (PE-HD'
1.011E-5 kg 502 eq; Lorry transport, Eura 0, 1, 2, 3, 4 mix, 22 ttot
3,064 m 7,643E-6 kg 502 eq: Container glass (delivered to the end user of
m— ,135E-6 kg 502 eq: Polypropylene granulate (PP), production m
20844 —1,288E-6 kg 502 eq: Other
1.0E-44
0060 I

« Top 5 contributions to flow results - overview

Flow | Fa Methane, bremetriflucro-, Halon 1301 - Emissien to airfun ¥

mmm 7,087E-15 kq: Container glass (delivered to the end user of the cc

General information | Inventory results | Impact analysis | Process results | Contribution tree| Grouping | Locations | Sankey diagram | LCIA Checks
Ty P £ Ny EIEEE

Figure 7.3: Direct contribution for each flow and each impact category

In the General information tab of the Analysis Result window, you can see an overview of the five processes
with highest impacts to each flow and each impact category. Direct contributions result from the process
analysed only without the pre-chain emissions, in contrast to upstream contributions, which is the sum of
direct and upstream contributions. The process POLYETHYLENE TEREPHTHALATE (PET GRANULATE, PRODUCTION MIX,
AT PLANT, AMORPHOUS - RER) has the highest direct contribution to the impact category climate change. The

absolute contribution to impact category results can also be found in the Impact analysis tab.
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PET Bottle Production
+ Impact analysis: CML-1A baseline
Subgroup by processes Don‘tshow< |1 |2 %

Mame Category
= Addification
Photochemical oxidation
Fresh water aquatic ecotox.
Ozone layer depletion (ODP)
Abiotic depletion
Terrestrial ecotoxicity
i = Abiotic depletion (fossil fuels)
w [~ Global warming (GWP100a)

P Polyethylene terephthalate (PET) granulate, production mix, at plant, amorphous - RER Materials production / Plastics
P Polyethylene high density granulate (PE-HD), production mix, at plant - RER Materials production / Plastics
P Lorry transport, Euro 0, 1, 2, 3, 4 mix, 22 t total weight, 17,3t max payload - RER Transport services / Road

P Polypropylene granulate (PP), production mix, at plant - RER Materials production / Plastics

P Container glass (delivered to the end user of the contained product, reuse rate: 73), productic Systems
Marine aquatic ecotoxicity

Eutrophication

Human texicity

Figure 7.4: Impact analysis

7.2 Calculate a project

Impact result

0.00051
3.25045E-5
0.00014
G.34350E-11
2.91668E-9
2.47287E-5
0.00000
0.10962
0.09578
0.00786
0.00214
0.00200
0.00125
£.06840
3.48820E-5
0.00782

N\
opPenLca
N/

Unit

kg 502 eq
kg C2H4 eq
kg 1,4-DB eq
kg CFC-11 eq
kg Sb eq

kg 1,4-DB eq
M

kg CO2 eq
kg CO2 eq
kg CO2 eq
kg CO2 eq
kg CO2 eq
kg CO2 eq
kg 1.4-DB eq
kg PO4---eq
kg 1.4-DB eq

- Compare the environmental impacts of the product systems PET BoTTLE PRoDUCTION and PC BOTTLE

PrRODUCTION

To calculate the environmental impacts of a project, go to the ProsecT seTup tab of the A WATER BoTTLE PET

vs PC PropucTioN project editor and enter the information required. Select the LCIA method CML-/A baseline

and choose the impact categories Impact category Global warming (GWP100a) and HUMAN ToxiciTy in the

LCIA methods section of the Project setup tab. Enter the product systems PC BorTLe PRopucTion and PET BOTTLE

Propuction by double clicking in the product system column of the compared product system section and

rename them PC and PET respectively. Once you have finished the project setup, save the changes and press

the button REPORT or use the calculate icon in the main menu.
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il A Water Bottle -PET vs PC Production 23

« General information

ih Project setup: A Water Bottle -PET vs PC Production

MName A Water Bottle -PET vs PC Production
Description

Version 00.00.006

uuip | 699577ad-2939-4b19-8a7a-8167ca774fa3

Last change 2020-02-13T14:26:50+0100

LCIA Method

[i® CML-1A baseline

Mormalization and weighting set |

Impact category Display Label in report D.
£= Abiotic depletion O Abiotic depletion
biotic depletion (fossil fuels) O Abiotic depletion (fossil fuels)
£= Acidification O Acidification
£~ Eutrophication O Eutrophication
resh water aquatic ecotox. [ Fresh water aquatic ecotox.
i Global warming (GWP100a) Global warming (GWP100a)
Human toxicity
.. e — BAavime conimbic PO
Name Product system Display Allocation method Flow Amount Unit Description
PC 5 PC Bottle Production Mone Fs PCBottle filled  1.065 M kg
PET ;%2 PET Bottle Production Mone Fe PET Bottle, filled  1.065 M kg

GreenbDeLTa
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Relative Results

The following chart shows the relative indicator results of the respective project variants. For each indicator, the maximum result is set to 100% and the

results of the other variants are displayed in relation to this result.

100%
90%
80%
70%
60%
50%
40%
30%

20%

- -
0%
Global warming (GWF100a) Human toxicity

I Fc [ FeT

Figure 7.6: Relative results of the compared product system for the selected impact categories

8 Parameters

In openLCA, parameters can be used on the process, Impact assessment method, product system, project and
database level. Parameters can be used instead of concrete values for inputs/outputs. Modelling with
parameters is useful for sensitivity analyses, i.e. if you want to investigate the effects of an aspect, or if data
must be changed later in the process. Using parameters to enter calculation rules instead of concrete values
also gives you more flexibility.

Global parameters are valid on all levels. Local parameters are parameters that are only valid for the process

in which they are saved. In openLCA, all created parameters can be viewed under WiNnDOW - PARAMETERS.

8.1 Global parameter

- Create a global parameter PET_GRANULATE and assign it the value 0.065

To create a global parameter, right-click the folder GLoBaL PARAMETERS in the folder INDICATORS AND
PARAMETERS and select NEw PARAMETER. Name it PET_GRANULATE, choose the type INPUT PARAMETER, assign the

value 0.065 and click FinIsH.
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File Database Window Help
‘ABBRQ New parameter f
‘ % Navigation g v= 40 Creates a new parameter X
v eled 3.2
B8 Projects
B Product systems Name PET_granulate |
B Processes Description
B8 Flows
v ® Indicators and parameters
B Impact assessment methods
Social indicators
:Ezza;:j:;l:j:; o New parameter Type @ Input parameter O Dependent parameter
@ \Validate
# Background data ¥ por. . |0.065
* Export..
© Add new child category Cancel
Figure 8.1: Create a new global parameter Figure 8.2: Name and amount of a new parameter

Replace the PET values in the entire value chain of your PET bottle production with the parameter, i.e. change the

amount of the flow GRANULATES (PET,HDPE,PP) in the process PET GRANULATE PRODUCTION to PET_GRANULATE.

P PET Granulate Production &%

P Inputs/Outputs: PET Granulate Production

« Inputs
Flow Category Amount  Unit oo Un.. AL Provider Data quali
Fe polyethylene high density granulate (PE-HD)  Materials production/Plastics 0.00400 M kg none P Polyethylene high density granulate (PE-HD), production mix, at plant - RER
F.e polyethylene terephthalate (PET) granulate  Materials production/Plastics 0.06000 ™ kg none P Polyethylene terephthalate (PET) granulate, production mix, at plant, amorphous - RER
Fs polypropylene granulate (PP) Materials production/Plastics 0.00100 ™ kg nane P Polypropylene granulate (PP, production mix, at plant - RER

~ Outputs
Flow Category Amount Unit  C.. Unc.. A. Provider Data quali
F.s Granulates (PET, HDPE,PP) A Water Bottle PET_granulate ™ kg none

Figure 8.3: Inputs/Outputs tab of the process PET GRANULATE PRODUCTION

8.2 Local parameter

- Create a local parameter pisTANCE_A and assign it the value 500

Open the Parameters tab of the process PET TRANSPORT A and click into the INPUT PARAMETERS area. Click
CREATE NEW, name the parameter DisTANCE_A and assign it the value 500. Next open the Inputs/Outputs tab

of the process PET TRANSPORT A and replace the distance with the new parameter. Click on the 1.23 symbol in

the upper right corner to change the formula view.

GreenbELTa
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File Database Window Help
‘ABB QS E 3 i Q
= Navigation S ¥ = O ||P PET Transport A & | =
v o eled 32
B8 Projects
> BB Product systems
~ @@ Processes
~ B8 A Water Bottle
P PC Bottle Filling
P PC Granulate Production Name Value Uncertainty
P PC Transport A
P PET Bottle Filling
P PET Granulate Production
P PET Transport A
> @ Dummy processes
» B8 End-of-life treatment
> @ Energy carriers and technologies
> Im Materials production
> I Systems
» 8 Training - End-of-life treatment
> 8 Transport services 'Name ] Formula
> @ Flows
~ M Indicators and parameters
B8 Impact assessment methods
" Social indicators
~ B Global parameters
J PET_granulate
» @ Data quality systems
> i Background data

[mER]

p Parameters: PET Transport A

}» Global parameters

~ Input parameters

Create new
Remove selected
Copy

Paste

Usage

ADO x 0

~ Dependent parameters

< >

< > | General information Inputs/Outputs | Administrative information!Modeling and validation | Parameters| Allocation | Social aspects| Impact analﬁi577

Figure 8.4: Create a new local parameter
p Parameters: PET Transport A c

~ Global parameters c

Name Value Uncertainty Description
PET_granulate 0.065 none

~ Input parameters O x

Name Value Uncertainty Description
distance_A 500.0 none

Figure 8.5: Parameters tab

p Inputs/Outputs: PET Transport A c

~ Inputs L

Flow Category Amount Unit Costs/Revenu... Uncertainty Avoided waste Provider Data quality .. Descrif]
Fs Granulates (PET, HDPE,PP) A Water Bottle PET_granulate ™ kg none P PET Granu...
Fstransport in tkm Transport services/Other tra... PET_granulate*distance A ™ kg*km none P Lorry trans...

Figure 8.6: Inputs/Outputs tab of the process PET TRANSPORT A

To investigate how different values for the parameter influence the results of the product system, create a
new project PET PARAMETER COMPARISON. Add the product system PET BotTLE PrRobucTion twice and name
them sHORT DISTANCE and LONG DisTANCE. Double-click into the Parameters area or use the + symbol to add the
parameter DISTANCE_A. Next, assign the value 50 to the parameter in the column sHORT DISTANCE and 5000 in

the column LoNG DISTANCE. To calculate the results, choose a LCIA method and click REPORT.
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«a X
Search parameters
Filter
~ Parameters
Ji PET_granulate
> i® CML (baseline) [v4.4, January 2015]
~ P PET Transport A
J distance_ A
[ ok | cancet |
Figure 8.7: Add parameters to a project
File Database Window Help
ABBQ0o i Q-
& Navigation| G v = O|mpETP comparison % =0
v o eled 32 A
~ 8 Projects ~ Compared product systems
«t PET Parameter comparison
> B Product systems Name Product system Display Allocation method  Flow Amount Unit
. B Processes short distance & PET Bottle Production [/ None Fe PET Bottle, filled  1.065 ™ kg
> I8 Flows long distance & PET Bottle Production [ None Fe PET Bottle, filled ~ 1.065 ™ kg
> ® Indicators and parameters
> #i Background data
~ Parameters
Parameter Context Label in report Description short distance long distance
P distance A PET Transport A distance_A 50.0 5000.0
~ Process contributions
Process Label in report Description
v
< >
< > || Project setup} Report sections
i

Figure 8.8: Project PET PARAMETER COMPARISON
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9 End-of-Life Modelling

End-of-Life can be modelled following the natural direction of the material flow by using waste flows. This
procedure is called Material Flow Logic. But not all databases support waste flows, e.g. ecoinvent. In this case
the Opposite Direction Approach, which is following the opposite direction of the material flow, can be used.

In openLCA both ways of modelling waste are possible.

9.1 Material Flow Logic

In the Material Flow Logic the waste treatment process (WASTE INCINERATION OF PLASTICS) is modelled using a
waste flow in the input table with a positive value. The waste generation process (PET BoTTLE USAGE) is

modelled using a waste flow in the output table with a positive value.

+ Create the process PET BoTTLE USAGE (MATERIAL FLow LocIc) with the waste flow WASTE INCINERATION OF

pLasTIcs (PET, PMMA, PC) as an output

In this tutorial the processes WASTE INCINERATION OF PLASTICS (MATERIAL FLow LoGic) and WASTE
INCINERATION OF PLASTICS (OPPOSITE DIRECTION APPROACH), which you can find in the process folder BorTLE — END

OF-LIFE TREATMENT of the provided BoTTLE TUTORIAL database, are used.

v bottle_tutorial
B Projects
B8 Product systems
~ @ Processes
B8 A Water Bottle

~ I Bottle - End-of-life treatment
@ Waste incineration of plastics (Material Flow Logic)
@ Waste incineration of plastics (Opposite Direction Approach)

Figure 9.1: End-of-Life treatment processes used in the Bottle Tutorial
Open the process WASTE INCINERATION OF PLASTICS (MATERIAL FLow Locic). The quantitative reference of the

process is the waste flow WASTE INCINERATION OF PLASTICS (PET, PMMA, PC) with a positive value, which you can

find in the inputs table.


https://openlca.org/wp-content/uploads/2019/04/bottles_20190405.zolca
https://openlca.org/wp-content/uploads/2019/04/bottles_20190405.zolca
https://openlca.org/wp-content/uploads/2019/04/bottles_20190405.zolca
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@ Inputs/Outputs: Waste incineration of plastics (Material Flow Logic) e
~ Inputs O x:

Flow Category Amount Unit Costs/Revenues
Fa Uranium Resource/in ground 95.54569 ™ M)

FsUranium depleted Deposited goods/Radioactive waste -0.00013 ™ kg

ks waste incineration of plastics (PET, PMMA, PC) Deposited goods/End-of-Life (EoL) modelling 1000.00000 ™ kg 96.00000 EUR

Fs Waste radioactive Deposited goods/Radioactive waste -0.00011 ™ kg

Fa Water Resource/in water 2399.14016 ™ kg

| Fa\Watar ararind Racaiircalin watar 2100010 ™ b ™
Outputs O X =
Flow Category Amount Unit Costs/Revenues
Fe Acenaphthene Emission to water/fresh water 1.01665E-9 ™ kg

Fs Acenaphthene Emission to water/ocean 3.34955E-8 ™ kg

Fe Acenaphthylene Emission to water/fresh water 4.15797E-10 ™ kg

Fe Acenaphthylene Emission to water/ocean 1.27321E-8 ™ kg

Fe Acetaldehyde Emission to air/unspecified 2.01452E-5 ™ kg

Ea Aratic arid Emiccinn ta airfiinenarifiad QAIIQIE-E ™M L i

Figure 9.2: Inputs/Outputs tab of the process WASTE INCINERATION OF PLASTICS (MATERIAL FLOW LOGIC)

Create a new process, name it PET BoTTLE USAGE (MATERIAL FLow Locic), for the quantitative reference select
CREATE A NEW FLOW FOR THE PROCESS, name it PET BoTTLE, DIsPOSED and select the flow property Mass. Open the
Inputs/Outputs tab of the process, add the flow PET BoTTLE, FiLLED to the input table and drag and drop the
process WASTE INCINERATION OF PLASTICS (MATERIAL FLow Locic) into the outputs table. The waste flow wasTe
INCINERATION OF PLASTICS (PET, PMMA, PC) should now be an output with a positive value. Make sure that you
enter the correct values in the Amount column. Next create a new product system PET BoTTLE PRODUCTION

(MATERIAL FLow LoGic) with the reference process PET BoTTLE USAGE (MATERIAL FLOW LOGIC).

©a O X
New process P
New process
Name | PET Bottle Usage (Material Flow Logic) |

[[] Create a waste treatment process

Create a new flow for the process

Quantitative reference l PET Bottle, disposed

Reference flow property |2 Mass ¥

Cancel

Figure 9.3: Create a new process PET BoTTLE USAGE (MATERIAL FLow LoGIc)
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p Inputs/Outputs: PET Bottle Usage (Material Flow Logic)

c
~ Inputs © X
Flow Category Amount Unit Provider
F= PET Bottle, filled A Water Bottle 1.06500 @ kg
~ Outputs O x
Flow Category Amount Unit Provider
F: PET Bottle, disposed A Water Bottle 0.06500 ™ kg
Fs waste incineration of plastics (PET, PMMA, PC) Deposited goods/End-of-Life (EoL) modelling 0.06500 ™ kg P Waste incineration of plastics (Material Flow Logic)

Figure 9.4: Inputs/Outputs tab of the process PET BoTTLE USAGE (MATERIAL FLOW LOGIC)

9.2 Opposite Direction Approach

In the Opposite Direction Approach the waste treatment process (WASTE INCINERATION OF PLASTICS) is modelled
using a product flow in the output table with a negative value (logically an input). The waste generation
process (PET BoTTLE UsAGE) is modelled using a product flow in the input table with a negative value (logically

an output).

« Create the process PET BoTTLE USAGE (OPPOSITE DIRECTION APPROACH) with the product flow wasTe

INCINERATION OF PLASTICS (PET, PMMA, PC) as an input

Open the process WASTE INCINERATION OF PLASTICS (OPPOSITE DIRECTION APPROACH). The quantitative
reference of the process is the product flow wasTe INCINERATION OF pLASTICS (PET, PMMA, PC) with a negative

value, which you can find in the outputs table.
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@ Inputs/Outputs: Waste incineration of plastics (Opposite Direction Approach)

Inputs

)
openLca
N

O x

Flow

Fs Aggregate, natural
Fe Air

Fa Barite

Fa Barite

Fa Basalt, in ground

FaRanvite

Category
Resource/in ground
Resource/in air
Resource/in ground
Resource/in ground
Resource/in ground

Recnurcalin arnund

Amount Unit
0.12579 = kg
1.34460E4 ™ kg
1.01705E-12 = kg
0.03524 =™ kg
0.00737 = kg
QQJ52RE-5 M Loy

Costs/Revenues ™

OQutputs

O x

Flow

Fs VOC, volatile organic compounds, unspecified origin
Fe VOC, volatile organic compounds, unspecified origin
.= waste incineration of plastics (PET, PMMA, PC)

Fe Water vapour

Fe Xenon-131Tm
Fu¥anan-122

Category

Emission to water/fresh water
Emission to water/ocean
End-of-life tr
Emission to air/unspecified

/Energy recycling

Emission to air/unspecified

Emiccinn tn airfiinenarifiad

Amount Unit
4.92955E-7 ™ kg
2.64949E-8 ™ kg

-1000.00000 ™ kg

4274772 = kg

0.00612 ™ kBq

10N120 Fm LRA

Costs/Revenues »

96.00000 EUR

Figure 9.5: Inputs/Outputs tab of the process WASTE INCINERATION OF PLASTICS (OPPOSITE DIRECTION APPROACH)

Create a new process, name it PET BoTTLE USAGE (OPPOSITE DIRECTION APPROACH) and select the flow PET BOTTLE,
DIsPOSED as the quantitative reference. Open the Inputs/Outputs tab of the process, add the flow PET BoTTLE,
FiLLeD to the input table and drag and drop the process WASTE INCINERATION OF PLASTICS (OPPOSITE DIRECTION
APPROACH) into the inputs table. The product flow WASTE INCINERATION OF pLASTICS (PET, PMMA, PC) should now
be an input with a negative value. Make sure that you enter the correct values in the Amount column. Next
create a new product system PET BoTTLE PRODUCTION (OPPOSITE DIRECTION APPROACH) with the reference

process PET BOTTLE USAGE (OPPOSITE DIRECTION APPROACH).

1a O X
New process P
New process
Name l PET Bottle Usage (Opposite Direction Approach) |

|:| Create a waste treatment process

[[] Create a new flow for the process

Quantitative reference [ PET Bottle, disposed |

v @ A Water Bottle
Fs PET Bottle, disposed

Cancel

Figure 9.6: Create a new process PET BOTTLE USAGE (OPPOSITE DIRECTION APPROACH)
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p Inputs/Outputs: PET Bottle Usage (Opposite Direction Approach) e
~ Inputs O X1
Flow Category Amount Unit  Provider
F2 PET Bottle, filled A Water Bottle 1.06500 = kg
Fewaste incineration of plastics (PET, PMMA, PC) End-of-life treatment/Energy recycling  -0.06500 =™ kg P Waste incineration of plastics (Opposite Direction Approach)
~ Outputs O X =
Flow Category Amount Unit  Provider
F PET Bottle, disposed A Water Bottle 0.06500 ™ kg
Figure 9.7: Inputs/Outputs tab of the process PET BoTTLE USAGE (OPPOSITE DIRECTION APPROACH)

Finally, open and compare the model graphs of the product systems PET BoTTLE PRODUCTION (MATERIAL

FLow Locic) and PET BoTTLE PRODUCTION (OPPOSITE DIRECTION APPROACH). The Opposite Direction Approach is
following the opposite direction of the material flow. But if you calculate the product systems and compare

the resulting impact analysis, they should be the same.
5 PET Bottle Production (Material Flow Logic) &2 = PET Bottle Production (Opposite Direction Approach) &
PET Bottle Filling PET Bottle Filling
| —Inputs | Outputs 8 PET Bottle Usage (Opposite Direction Approach)
drinking ... |PET Bottle... \ = PET Bottle Usage (Material Flow Logic) © drinking ..., |PET Bottle=: [ Inputs | Qutputs
Granulate... \ it I pe— Granulate... "4 PET Bottle, filled PET Bottle, disposed
™ PET Bottle, filled PET Bottle, disposed 4 Wasteindnerationiefipl
waste incineration of... /
Waste incineration ... f
" Inputs Outputs | |
inci i P
“l/aSti'"c'"erat(')oT = g CaF2 (low... | demolitio... | |
utputs % = )
i ‘7 = g Highly ra... |electricity ...
CaF2 (low.. demgimo - Medium a...| mineral tr...
kalglyrazs; eleatriciye: P Plutonium... | process st...
Medium a...| mineral tr... _,_,.—1""" Radioacti... [slag (unsp...
PlthC?nlLln?.,» Drocgss st... [l Slag (Ura.. | spoil (uns.. |
Radioacti.. slagr(unsp‘. Uranium ... |tailings (u...
Slag (Ura... | spoil (uns... Waste rad... | waste inci...
Uranium ... |tailings (u..
wacto inci
General information }Parameters IrModel gﬁraprh\ General information ;Parameters Modelrgrarphr\
Figure 9.8: Model graphs of the product systems PET BoTTLE PRODUCTION (MATERIAL FLow Locic) and PET

GreenbeLTa
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~ Impact analysis

Subgroup by processes Cut-off |1 51 %

| Name

i~ Depletion of abiotic resources - fossil fuels
Depletion of abiotic resources - elements, ultir
Terrestrial ecotoxicity - TETP inf
Acidification potential - average Europe
Climate change - GWP100

Eutrophication - generic

Photochemical oxidation - high Nox
Ozone layer depletion - ODP steady state
Human toxicity - HTP inf

Freshwater aquatic ecotoxicity - FAETP inf
= Marine aquatic ecotoxicity - MAETP inf

PET Bottle Production (Material Flow Logic)

Impact result  Unit

247951 MJ

1.29513E-8 kg antimony e...
0.00035 kg 1,4-dichior...
0.00053 kg SO2 eq.
0.26718 kg CO2 eq.

3.86115E-5 kg PO4--- eq.

3.31010E-5 kg ethylene eq.

3.56491E-10 kg CFC-11eq.

0.01174 kg 14-dichlor... |

0.00082 kg 1,4-dichlor...
8.50766 kg 1,4-dichior...

mpact analysis
Subgroup by processes Cut-off |1 ‘3 %

| Name
= Depletion of abiotic resources - fossil fuels
Depletion of abiotic resources - elements, uiti
= Terrestrial ecotoxicity - TETP inf
i- Acidification potential - average Europe
= Climate change - GWP100
| » = Eutrophication - generic
= Photochemical oxidation - high Nox
i Ozone layer depletion - ODP steady state
£~ Human toxicity - HTP inf
- Freshwater aquatic ecotoxicity - FAETP inf
= Marine aquatic ecotoxicity - MAETP inf

7N\
openLca
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PET Bottle Production (Opposite Direction Approach)

Impact resuit Unit

247951 MJ

1.29513E-8 kg antimony e...
0.00035 kg 1,4-dichior...
0.00053 kg SO2 eq.
0.26718 kg CO2 eq.

3.86115E-5 kg PO4--- eq.

3.31010E-5 kg ethylene eq.

3.56491E-10 kg CFC-11 eq.

0.01174 kg 14-dichlor...
0.00082 kg 1,4-dichlor...
850766 kg 14-dichlor...

[»

|

General information | Inventory results \ Impact analysisl Process resultsi Contribution tree| “

= . ] . o =
General information ‘ Inventory results | Impact analyﬂs\ Process resultsi Contribution Uee‘ 2

Figure 9.9: Impact analysis of the product systems PET BoTTLE PRODUCTION (MATERIAL FLow LOGIC) and PET

BoTTLE PRODUCTION (OPPOSITE DIRECTION APPROACH)
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10 Allocation

Quite often there are multi-output processes, e.g. production of milk, leather and meat from a cow or the
cogeneration of heat and power. There are two strategies to deal with it: system expansion and allocation. If
allocation is used, elementary flows and products from multi-output processes are mathematically divided

into multiple processes. In openLCA there are allocation methods for physical, causal and economic allocation.

 Create the project PET ALLOoCcATION comPARISON and compare the calculated results if applying an

allocation method in the process WASTE INCINERATION OF PLASTICS (MATERIAL FLow LOGIC)

The process WASTE INCINERATION OF PLASTICS (MATERIAL FLow Locic) has the products electricity, process
steam and waste incineration itself. In the tab Allocation the default method for allocation between these
three products can be selected and the different allocation factors can be seen. By clicking on CaLcuLaTe
DEFAULT VALUES the physical and the economic allocation factors will be added automatically, if the columns
AMOUNT and CosT/REVENUES in the output table have been set. In our case only the factors for the economic
allocation* will be added, because the physical allocation factors cannot be calculated as the flows have

different units. The causal allocation factors can be added by clicking into the fields in the Causal allocation

area.
@ Allocation: Waste incineration of plastics (Material Flow Logic) e
Default method | Economic v

® Calculate default values

~ Physical & economic allocation

Product Physical Economic
Feelectricity from waste incineration (3.12E3 MJ) 0.0 0.20957978461321883
Fe process steam from waste incineration (1.01E4 MJ) 0.0 0.45255859787428737
Fewaste incineration of plastics (PET, PMMA, PC) (1.00E3 kg) 0.0 0.33786161751249383

4

Causal allocation

Flow Direction Category Amount electricity from waste inciner... process steam from waste inci.. waste incineration of p..
Fe Acenaphthene Output Emission to water/fresh water 1.01665E-9 kg 0.0 0.0 0.0
Fs Acenaphthene Output Emission to water/ocean 3.34955E-8 kg 0.0 0.0 0.0
Fe Acenaphthylene  Output Emission to water/fresh water 4.15797E-10 kg 0.0 0.0 0.0
Fa Acenaphthylene  Output Emission to water/ocean 1.27321E-8 kg 0.0 0.0 0.0
Fe Acetaldehyde Output Emission to air/unspecified 2.01452E-5 kg 0.0 0.0 0.0
Fe Acetic acid Output Emission to air/unspecified 8.62282E-5 kg 0.0 0.0 0.0
Fa Acetic acid Output. Emission to water/fresh water 6.03947E-6 ka 0.0 0.0 00 ¥,

General information | Inputs/Outputs | Administrative information | Modeling and validation Parameters | Allocation| Social aspects| Impact analysis

Figure 10.1: Allocation tab of the process WASTE INCINERATION OF PLASTICS (MATERIAL FLOW LOGIC)

4 Assumed costs: 96 Euro/t waste (source Landratsamt Altotting), 4,567 Cent/kWh heat (source Vattenfall), 6,88 Cent/kWh power (source
BDEW)


https://www.lra-aoe.de/umweltschutz-recht-und-technik/abfallwirtschaft/muellheizkraftwerk-burgkirchen
https://www.lra-aoe.de/umweltschutz-recht-und-technik/abfallwirtschaft/muellheizkraftwerk-burgkirchen
https://wärme.vattenfall.de/media/68/download/Preisblatt_f%C3%BCr_Berlin.pdf?v=8
https://wärme.vattenfall.de/media/68/download/Preisblatt_f%C3%BCr_Berlin.pdf?v=8
https://www.bdew.de/media/documents/190115_BDEW-Strompreisanalyse_Januar-2019.pdf
https://www.bdew.de/media/documents/190115_BDEW-Strompreisanalyse_Januar-2019.pdf
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Next create a new project PET ALLOCATION COMPARISON. In the project setup select a LCIA method, add the
product system PET BoTTLE PRODUCTION (MATERIAL FLow LoGIc) twice, select the Economic allocation method
for the first product system, select None for the second and name it according to the allocation method. Click
RePoORT to see the results calculated using the different allocation methods. If no allocation method is selected,
100 percent of the environmental impacts are assigned to the quantitative reference, otherwise the

environmental impacts are distributed among the products according to the allocation factors.

i1 PET Allocation comparison 22

il Project setup: PET Allocation comparison

General information

Name PET Allocation comparison

Description

Version 00.00.003

uuiD 40ccdBfa-5533-4a74-9117-cBeeedfB57a0

Last change 2020-02-13T14:38:35+0100

i1 Report

LCIA Method i® CML-14 baseline

Mormalization and weighting set

Impact category Display Label in report Description
i = Abictic depletion O Abictic depletion

£ Abictic depletion (fossil fuels) [ Abictic depletion (fossil fuels)

i~ Acidification | Acidification

i~ Eutrophication O Eutrophication

£~ Fresh water aquatic ecotox,  [] Fresh water aquatic ecotox,

£~ Global warming (GWP100a) Global warming (GWP100a)

£~ Human toxicity | Human toxicity

M arime amiaabie neaboscieibe — BAnrime meiimbis nenbouici:

Compared product systems

Mame Product system Display Allecation methed Flow Armount  Unit Descriptii
Ecenomic Allocation 5 PET Bottle Production (Material Flow Logic) Economic Fe PET Bottle, disposed  0.065 ™M kg
Mo Allocation 5 PET Bottle Production (Material Flow Logic) Mone Fe PETBottle, disposed  0.063 ™M kg

Figure 10.2: Project setup of the project PET ALLOCATION COMPARISON
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Relative Results

The following chart shows the relative indicator results of the respective project variants. For each indicator, the maximum result is set to 100% and the
results of the other variants are displayed in relation to this result.

100%
90%
80%
T0%
60%
50%
40%
30%
20%
10%

0%
Global warming {GWF100a)

I o Anocation [ Economic Allocation

Figure 10.3: Relative results of the project PET ALLOCATION COMPARISON
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11 Additional Information

1.1  Basic commands

Command

Open element

Table 11.1: Basic commands in openLCA

‘ Description

Double click on the element or right-click on the element and

select oPEN

Copy and paste

Right-click on the element to be duplicated and select cory,
right-click on the folder or the Input/Output table, in which the

copied element should be saved, and select pAsTE

Drag and Drop

Adding flows from the navigation window to the Input/ Output
tab in the process editor or adding processes from the
navigation window to the model graph in the product system

editor

Filter

Use the filter function for adding new flows to a process or

selecting the reference process in a product system

Minimise/maximise element

Use the symbols =

Save element

STRG + S or use saving symbol in the main menu 88 @

Save image

Right-click in the Editor window and select SAVE IMAGE

Search

Use the search function to search any element within the active

database

Restore Windows

Go to WiNpows in the main n -, Jand select SHow viEws and

=
OTHER or use restore symbol

Number formats

Use a point for floating point numbers, a comma is not

accepted

1.2 Tips and tricks

Copy and Paste compatibility within openLCA and with other software openLCA users can seamlessly copy and

paste data between input and output lists of processes as well as with other software such as Excel. The

feature also works for parameter tables.
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Parameter overview The parameter overview lists all parameters in the active database regardless of whether
they are local or global. Open it under TooLs/PARAMETERS. Upon opening the parameter overview, right click
and choose EVALUATE ALL FORMULAS allows to evaluate the underlying formulas. The filter field allows to search
for specific parameters or to filter for errors. Via right-click Epit, formulas can be changed directly from the
parameter overview.

Split view If you want to see two windows next to each other, drag the window header to the centre until a

grey line, symbolizing the division of the windows, appears and drop it there.

P PET Bottle Filling =8
p Inputs/Outputs: PC Bottle Filling c
~ Inputs O X 1z

Flow Category Amount Unit Costs/Reven.. Uncertainty  Avoided wa.. Provider Data quality.. Description
Fe drinking water Materials production/Wa... 1.00000 =™ kg none P Drinking ...
Fs Granulates (PC, LDPE, PB), transp.. A Water Bottle 1.00000 ™™ ftem(s) none P PC Trans...
~ Outputs O X =
Flow Category Amount Unit Costs/Reven.. Uncertainty  Avoided pr.. Provider Data quality.. Description
Fs PC Bottle, filled A Water Bottle 1.06500 ™ kg none

General information | Inputs/Outputs| Administrative information| Modeling and validation | Parameters Allocation| Social aspects| Impact analysis

Figure 11.1: Drag and drop window to open split view

GreenbELTa



BAsic MODELLING IN OPENLCA - PET/PC BOTTLE TUTORIAL

P PET Bottle Filling &3

)
openLca
N

= B || P PCBottle Filling & | =70
p Inputs/Outputs: PET Bottle Filling p Inputs/Outputs: PC Bottle Filling
~ Inputs ~ Inputs
Flow Category Amount Unit Costs/.. Uncert.. Avoide.. Flow Category Amount Unit Costs/.. Uncert.. Avoide..
Fsdrinking water Materials prod... 1.00000 = kg none Fsdrinking water Materials prod... 1.00000 =™ kg none
Fe Granulates (PET, HD.. A Water Bottle 1.00000 ™ fite... none FsGranulates (PC, LDP.. A Water Bottle 1.00000 = fte... none
~ Outputs ~ Outputs
Flow Category Amount Unit Costs/.. Uncert.. Avoide.. Flow Category Amount Unit Costs/.. Uncert.. Avoide..
F= PET Bottle, filled A Water Bottle 1.06500 ™ kg none F= PC Bottle, filled A Water Bottle 1.06500 ™ kg none
< > | < >
General information | I(\Ruts/Outgutf Administrative in..| Modeling and vali... Parameters| ™ | General information l!nguts/OutPutgi Administrative in.., Modeling and vali.“: Parameters|

Figure 11.2: Windows opened in split view

Open provider Right-click on a flow and select Open PrROVIDER to navigate to the provider of a flow.

Create new
Remove selected
Set as quantitative reference

Fs Granulates (PET, H %

0 Copy

[ Paste

F Open flow

P Open provider

Inputs
Flow Category
{ = drinking water i, ' i

Figure 11.3: Open provider of a flow

Detached tabs Detach tabs and move them around on your screen as you like. Dragging and dropping a

detached tab next to an existing tab in openLCA reverses the detaching. Detaching tabs allows you to run

openlLCA in a single-window and multi-window mode. This is particularly handy when working with several

screens.

GreenbeLTa
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file Database Window Help
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AR LW  lapple Qv
=0
F ﬁavngatic;n i?/ R Il 3 applé pfo&iz&ion | qp;;le | CutoﬂU~E[ | P appl él;e ey
~  ecoinvent 34 _cutoff unit 20180314 L = ~
ot 4 Nt 20150314 | p General information: apple producti  Close Others
& Projects ppie.p
. Close Tabs to the Left
> I8 Product systems
o I8 Proossses ~ General information Close All
> W AAg: riculnue, forestry and fishin | | Name [apple production | apple | L1 v-,-,.
> M B:Mining and quarrying L
» I GManufacturing Description This dataset represents the production of 1 kg of apples. The average yield from 2009 - 2012 is 16.783 t/ha. The data are repr.
» W D:flectricity, gas, steam and air (|| market. Mineral NPK fertiliser input is 30-20-40 kg/ha. No organi.c fertilisers are applied, Total active ingredients (a.i.) applied
) W E:Water supply; sewerage, waste modelled within the project ‘World Food LCA database (WFLDB)". The aim of this project was to provide inventories of a broa
B End of Life processes cover for each product at least 50% of the global export market. The export share of apples produced in China amounts to 14
g ’p production system regarded in this dataset aimed at rep apples produced in China for the export market.;PEF-Qualit
» I F:Construction
> I G:Wholesale and retail trade; ey Category L A:Agriculture, forestry and fishing > 01:Crop and animal production, hunting and related service activities > 012:Growing o,
> M H:Transportation and storage ‘ Version 03.02.000
> m and ¢ icatic||
. W LReal estate actvities [ | de200bdib-364a-30c9-Bee3- 14162217380
» BB M:Professional, scientific and tec | Last change

> BB N:Administrative and support se||
> I S:Other service activities
> I Flows
> @ Indicators and parameters

Infrastructure process ]

b Create product system | = @ Export to Excel

» i Background data

« Time

Startdate [01/01/2009 v |
Enddate (021272017 [~ |
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Memory usage Some databases require higher memory usage (e.g. ecoinvent 3) for the calculations. Change it

under FiLE/PREFERENCES/CONFIGURATION.

Language openlLCA is available in Arabic, Bulgarian, Catalan, Chinese, English, French, German, Italian,
Portuguese, Spanish and Turkish. Change it under FiLE/SETTINGS/CONFIGURATION. Once you change the

language, restart the program to activate it.

Lea

type filter text Configuration v v w
Collaberation
Configuration
Experimental features Language Turkish -
Impert/Export
Legging
Number format

Maximum memory usage in MB | 24000

Reset window layout

Note: Changes will not take affect until openLCA is restarted

Restore Defaults Apply
Apply and Close Cancel

Figure 11.6: Language and memory usage configuration

12 openlLCA and LCA support and consulting

GreenDeltaGmbH,developer of openLCA, offers openLCA users prioritised and guaranteed professional openLCA
support via the GreenDelta helpdesk (https://openlca.org/helpdesk). Free (User2UseR) support for openLCA is

available via https://ask.openlca.org.
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