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Linking databases and LCA software

LCA Software
e @GaBi
e SimaPro
e openlLCA

e Umberto
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Linking databases and LCA software

LCA Software
e @GaBi
e SimaPro
e openlLCA

e Umberto
e Freeware tools
e Specific tools for sectors
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Linking databases and LCA software

LCA Software

e There is (of course) a common core of features and
models that all main LCA software systems support,
however:

e Differences:
e Supported import and export formats
e Modeling concepts and modeling features
e Parameters
e How processes are linked

e Open source vs closed source tools

8-9-17 LCA Databases Helpdesk
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Linking databases and LCA software

Data formats?

e Define how data is stored and how data is
exchanged between different applications

e Usually interesting for users (if at all):
data exchange formats, also in LCA
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Data structures in databases

(Basic structure of early openLCA, as UML diagram = many of
these elements are present in LCA data formats)

Project Process 1 * Actor

1 1
*

ProductSystem Source

Flow

*
) 7
1
LCIAMethod

*

FlowProperty UnitGroup

W
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Data formats: 15014048 /TS

e Precursor of all modern LCA data formats

e Too generic to allow for smooth conversion
between different, 1ISO14048-compliant LCA
data formats
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15014048 compliant data formats: 150@Spine
Rasic data set structure [Carlson, Palsson 2007]

=l i1so_ts_14048
~Attribute: xmilns: sl Value: http: /v w3 0rg/1399<S5 L/ Transform
- Attribute: xsl:noMNamespaceS chemalocation Value: http: /v, imi. cl
- #Hcomment
- data_documentation_of_process

=] process

. [#) process_description

+]- inputs_and_outputs

-1 modelling_and_wvalidation
___[#)- modelling_principles
=] administrative_information
. Attribute: identification_number Value: 1
reqistration_authority
- wersion_number
-date_completed
data_generator
- data_documentor
- publication
- copyright
El access estichons
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15014048 compliant data formats: 1SO@Spine
relation [S014048 structure - [SOESpine structure

= iso_ts_14048 #s:schema
Attribute: ¥mins: ksl Value: http: /Avovww w3, 0rgs/1999<SL/ Transform o Attribute: elementFormD efault Value: qualified
- Attribute: xsl:noM amespaceS chemalocation Value: http:/Awwwimi.cl - Attribute: xmins:xs Value: http: /v, w3.org/2001 Z<XMLS chema
- #comment xs:simpleType
[=]- data_documentation_of_process xs:simpleType
=] process [+~ xs:simpleType
[#]- process_description +)- ws:simpleType
: inp and_output 4] ws:simpleType
= modelling_and_validation [+ xs:simpleType
modeling_principles = xszelement
—|- admiristrative_information - Attribute: name Value: iso_ts_14048
- Attribute: identification_number Value: 1 = xs:complexType
registration_authority =] ®sisequence
[+ wversion_number =) ws:element
[+ date_completed Attribute: name Value: data_documentation_of_process
[+ data_generator - Attribute: max0ccurs Value: unbounded
data_documentor =] ®s:complexType
publication =] ®s:sequence
copyright =1 ®s:element
Bl access restictions | - Attribute: name Value: process
- Attribute: minOccurs Value: 0
usicomplexType
=] ws:element
Attribute: name Value: modelling_and_wvalidatior
- Attribute: minOccurs Value: 0

- xs:complexT ype

- =s:element

" Attribute: name Value: administrative_informatio
(- #s:complexT ype
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1S0-14048 compliant data formats:
relations

~inputs_and_outputs

ELCD EcoSpold ISO@Spine
:I pmcessDrLClHesurt CiataSet =1 ecoSpold 3 iso_ts_14048
- Attribute: xmins Value: hitp:/ca jrc. - Aftribute: xsi:schemalocation Valu L Aftribute: xming 2esl Value: hitp A Aanae
- Atribute : xmins:common Value: hitp: Attribute : xming x=i Value: httpeAdan Attribute: x=l:no Mamespace Schemal
- Attribute : xming i Value: http e Attribute: xmins Value: http /A Heomment
- Attribute: xsizschemalocation Walue: - dataset =- data_documentation_of_process
- Attribute: categores Value: . SELCDH - Attrbute: validCompamyCodes [+ process
- Attribute: locations Value: | /ELCDL: - Attrbute: validRegionalCodes ' —E{mndelling_and_validatinn ]
- Attrbute: version Value: 1.0 - Attribute: validCategories Value - modelling_principles
= [IIII'DCESSDFLC|F':ESLI|'[|I‘|fl:lI'ITIE|‘tII:l|‘|]7 - Attribute: valid Units Walue: Lini —=H administrative_information |
[+ dataSetInformation - Attribute: number Value: 1 - Aftribute: identfication_numt
- quartitative Reference - Atribute: generator Walue: Eco [+ I'EQIS’IIE’IIDI'I_EIUthDI'Ih’
[+ time - Attribute: timestamp Value: 200 [ wersion_number
[+ geography - Attdbute: intemal SchemaVersic [+ date_completed
+]- = metalnformation [+ data_generator
E—:I-ﬁadellingﬁnd‘-.-"alidatinnj {___I processInformation } - data docymentor
- LCIMethod And Allocation - reference Function ol iso_ts_14042
[+ dataSources TreatmentAndRepn [+~ geography Aftribute : xmins sl Value: hitp ./
[+ completeness - technology Attribute : xsl:noMamespace Schen
- validation [ time Period - Hoommert
[+ consistency AndCorf ormity fJ: i =- d.::‘lta_dncumentatinn_nf_pmcess
=l| administrative Information |—\— =1t medelling AndValidation |_ ElFm':Ef‘s
- commissionerAndGoal - — administrative Information  |—— 1. process_description )
- datalGenerator #- dataErtry By - inputs_and_outputs
- dataEntre By (- dataGeneratorAnd Pub LH-inputs_and_outputs
F-- publicationAnd Ownership [+ person " inputs_and_outputs
=) (exchanges +]- person G- inputs_and_outputs
-- exchange - flowData -- inputs_and_outputs
- exchange -- exchange J_
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150-14048 compliant data formats: EcoSpold v.1

e ecoinvent database, broadly supported as exchange format

EcoSpold (v1) limitations

* No support for parameters in data sets

e Only two languages

 No (real) distinction betweeen process and
flow/product

8-9-17 LCA Databases Helpdesk 12



1S0-14048 compliant data formats:
EcoSpold 2

ecoinvent database v3

e Overcomes all limitations mentioned in previous slide

e In principle better alignment with ILCD data format (=
next slides)

e BUT adds new complexity (built ,,intelligence” into the
data format, parent-child processes)

e openlLCA the only LCA software which has implemented
EcoSpold2 so far

e Format used by ecoinvent 3 & ecoeditor is different from
the public format and not documented (!)

8-9-17 LCA Databases Helpdesk
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150-14048 compliant data formats: ILCD
formerly ELCD, by JRC, European commission

e (Qvercomes all limitations mentioned in ecoinvent 1 slide
(parameters, multi-language, process/product)

e BUT is rather administrative (author for many single entries;
many different languages possible in one data set, ...)

 One data set consists of literally > 10,000 single xml files that
are organised in a file structure, with one file missing the
whole process data set is invalid (ELCD Ill example)

e GaBi provides good support for this format, openLCA too

8-9-17 LCA Databases Helpdesk 14



All formats so far: XML formats

. Ffstylesheets/proces ®sl™ type="text/ xsl"
:fflca.jrc.it/ILCD/Process" 1 "http://lca.jrc.it/ILCD/Common™ -
:fflca.jre.it/TLOD/Process - . -fschemas/ILCD_ProcessDataSet.xsd" 1

"hitp://
fILCDLocations

LSchema-instance”
ok B

° -plant -final - consu
1318+F4ce-5Fba-11db-bBde-8888288c%ab
Hxml™

.« fsources/1318f4ce-5Ffba-11db-béde-@80
-xwml:lang=""en">PE

"151451e5-4418-11dd-aclb6-8888288c%a66" -
../sources/151451e5-4418-11dd c9a66. xml "

GaBi_

LCA Databases Helpdesk




All formats so far: XML formats

‘location="AT">@NZ

-xml:lang="en">The data-set represents-the country-
technologies, -and the region- specific{ili

characteristics. CRILF
CRLLF

CRLF!

8-9-17 LCA Databases Helpdesk 16



Recent Development: JSON-LD “2LD”
data format

e |SO 14048/TS compliant but not an XML format
e Developed by GreenDelta for US EPA, in openLCA
e Motivation:

e XMLis inefficient, ,too wordy“, for larger amounts of
data

 Link to ontologies for data analyses and data creation

e JSON-LD: Developed /pushed by google, yahoo, IBM < 5
years ago -> optimised for not too well organised data,

huge amounts of data

8-9-17 LCA Databases Helpdesk 17



Recent Development: JSON-LD “2LD”
data format

e http://greendelta.github.io/olca-schema/
e E.g., location:

>"location": {3
>——>"@type": "Location",M3

>——>"@id": "de6c264e-1dbd-33e6-911d-3ffc70908e8e", M3
>——>"name":  "Europe" 3

>},

8-9-17 LCA Databases Helpdesk
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Format conversion

e Task: converting LCA data sets from one format to the
other

e Converting the data format fields

e Converting the nomenclature systems: ,,mapping”
of reference data

-D
I
i

= A

8-9-17 LCA Databases Helpdesk 19



Format conversion: mapping files

EST1_COMMPARTPMEMNTS. csw

ESZ2 GEOGRAPHIES. csw

FLOW PAP_ILCD _TO_EST.csw
ILCD_ELEMM_FLOWS. cswr

ILCD _UMNIT_GROUPS. csw
UMIT_MMAP_EST_TO_ILCD.csw
UMNIT_MAP_ESZ2_ TO_ILCD.csw
COMPARTMMEMNT_MAP_EST1_TO_ESZ2.csw
COMPARTPEMNT_MAP_EST_TO_ILCD.csw
COMPARTMMEMNT_MMAP_ESZ2_TO_ILCD.csw
COMPARTPAEMNT_MAP_ILCD_TO_EST.csw
COMPARTMMEMNT_MAP_ILCD_TO_ESZ2.csw
ES1_ELEM_FLOWS. csnwr

ESZ2 COMMPARTPMEMTS. csw
ES2_ELEM_FLOWS. csw

ESZ2 TO_CSWV_COMPARTMEMNT_MMAP.csw
ES2_TO_CSW_ELECTRICITY_UMITS. csw
ES2 TO_CSW_GEOGRAPHY_MAP.csw

ESZ2 LIMNITS. csw

FLOW PAP_EST_TO_ILCD.csw

FLOW _MAP_ES2 TO_ILCD.csw

FLOW PAAP_ILCD TO_ESZ2.csw
ILCD_ZOMPARTMEMTS. oo

ILCD _FLOW PROPERTIES.csw
LUMNIT_MAP_ILCD_TO_ESZ2.csw
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Format conversion: mapping files

—| FLOW_MAP_ILCD_TO_ES2csv a:i|
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”D4lT LF
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ldd-ad8b-08060
11d ad8b-080020
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1id ad8b-0680620
dd ad8b-080020¢
-ad8b-0800
dd ad8b-0800200
11d ad8b-680
1ldd-ad8b-0800208
11d ad8b-0800
ldd-ad8b-0800208
11d ad8b-0800
ldd-ad8b-e8e020e
11d ad8b-08002¢
dd ad8b-0800200c
-ad8b-08@
-ad8b-08002
1id ad8b-688
1ldd-ad8b-08002
11d adSH-BSQ
1ldd-ad8b-
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Format converter and LCA software
for converting data sets

e Format converter: Developed since 2007 by GreenDelta,
with support of various stakeholders (PRé, thinkstep,
ecoinvent, UN, JRC)

e Converts various LCA data formats
e Open source and free tool
e http://www.openlca.org/format-converter/

8-9-17 LCA Databases Helpdesk 22



Format converter and LCA software
for converting data sets

 Format converter: supported formats

EcoSpold 1
from/to EcoSpold 1 (SimaPro) EcoSpold 2 ILCD 1.1 CSV (SimaPro)

EcoSpold 1

EcoSpold 1 (SimaPro)

EcoSpold 2

ILCD 1.1

CSV (SimaPro)

8-9-17 LCA Databases Helpdesk



Format converter and LCA software
for converting data sets

e openlLCA: supported import and export formats

L3 |mport O

*
Select i

L4 Export

Select

I=»

Select an import source:

Select an export destination:

w [ File Import w [ EcoSpeld

it EcoSpold 1 #ML EcoSpold 2

sML EcoSpold 2 L Impact methods

[ Excel L Processes

W ILCD w [ Excel

€ SimaPro C5V [ Processes
w [ ILCD Metwork Import ~ O ILCD

&3 ILCD Metwork Import @ ILCD Network Export
w [ Other # ILCD Zip-File

L EcoSpeld2 geographies v [ openlCA

Lea |mport entire database
xme KML gecgraphies
L3 |inked Data (JSON-LD)

Lea JSON-LD

< Back Mext > Finich Cancel

= Back Mext = Finizh

Cancel

8-9-17 LCA Databases Helpdesk
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Format conversion: status

e Conversion is possible of course, tools like openLCA and
the format converter can be used and can also be
integrated into websites e.g.

e However, quite some fields and field requirements
between formats are incompatible

e |nfrastructure:

e required field in EcoSpold1 for a process data set
e Not foreseen in ILCD

8-9-17 LCA Databases Helpdesk
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Format conversion: status

e  Process name: 120 characters max in EcoSpold02, 100

characters in ILCD

S| ILCD_ProcessDataSetusd §3

o
anyAttribute
IE:'I::laseNarne [1.100] StringMultiLang
IEJtreatr‘nentﬂtandardsﬂnutes [0.100] StringMultiLang
EjmimndanatinnT}rpes [0.100] StringMultiLang
(€] functionalUnitFlowProperties  [0..100] StringMultiLang
j’j other [0.1] (otherType)
Name gy “oidD Optons
version 1
100 401-ename
A name for the activty that is represented by this datase!
8-9-17
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Totring120

Type

StringMultiLang

5t lang  {langType)

(otherType)

felany [1.%]

Multiple
QOccurence

120 No Yes

Size

26



Format conversion: status

e Format conversion is possible, but works only to some
extent.

e Tool support is available, but typically, for a full
conversion, special , treatment” of datasets is needed in

addition to better capture the content
e Store information in other fields

e Decide about default values

e Adjust mappings

8-9-17 LCA Databases Helpdesk
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Walkthrough using the mango dataset example:
EcoSpold02 data set created in the ecoEditor

Mame

. - - .
| mango productior LI'{,. 2016 - 2016_created during the course.spold
<ecoSpold xmlns="http://www.EcoInvent.org/EcoSpolde2" >N
<activityDataset>EM3
<activityDescription>@ERlE
<activity -id="1a@91cc1-8544-4509-92f7-8c8b59d@4d82" -activityNameId="be@6483a-3de2-4599-85e8-eb@65d97c756" " inheritanc
type="1" specialActivityType="0">@M3
<activityName xml:lang="en">mango production</activityName>EN3
<includedActivitiesStart xml:lang="en">from: prepraring the field </includedActivitiesStart>ERMN3
<includedActivitiesEnd:xml:lang="en">with harvesting:the mangos</includedActivitiesEnd>ERMI
<generalComment>ERME
~<text xml:lang="en" index="1">This datseset refers to the production of Mango in Sri-Lanka.</text>ERMI
</generalComment>@RME
</activity>ERMN3
<geography geographyId="0c13823c-7d7e-11de-9ae2-08019e336be3a" >ENE
<shortname xml:lang="en">LK</shortname>EM3
</geography>ENE
<technology -technologylLevel="3"- />[@ERMI
<timePeriod -startDate="2016-01-01" endDate="2016-12-31"- isDataValidForEntirePeriod="true" - />@EM3
<macroEconomicScenario macroEconomicScenariold="d9f57fPa-a@1f-42eb-a57b-8f18d6635801" >ERME
<name - xml:lang="en">Business-as-Usual</name>ERME
</macroEconomicScenario>@RM3
</activityDescription>ERlE
<flowData>ERMNA
<intermediateExchange id="bc72e57d-5045-482f-85d6-066eaccfdcb8” unitId="487df68b-4994-4027-8fdc-a4dc298257b7" amount
intermediateExchangeId="1c819f15-1202-4fa9-8ef9-72196c2dfbs5" >EANE
<name - xml:lang="en">apple</name>@ERM3
<unitName:xml:lang="en">kg</unitName>ERMN3
<property propertyId="6d9e1462-80e3-4f10-b3f4-71febd6f1168" amount="0©.83" unitId="487df68b-4994-4627-8fdc-a4dc2982
~+<name -xml:lang="en">water-in wet mass</name>ERMNI

~nll -
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Walkthrough using the mango example: Import
EcoSpold02 data set in the ecoEditor to openlCA

A Welcome | P mango preduction - LK 5 "mango production 52 | EE Analysis result of mango production

Product system statistics

General statistics:

Number of processes 9920

Number of process links 92696

Connected graph / can calculate? [ yes |

Technology matrix 9919 x 9919
Reference process mango production

Recalculate

Processes with highest in-degree (linked inputs):

Number of input links Process
. 249 market for electricity, high voltage | electricity, high voltage | cut-off, U
. 153 market for heat, district or industrial, other than natural gas | heat, district or industrial, other than natural gas | cut-off, U
@) 122 market for heat, district or industrial, other than natural gas | heat, district or industrial, other than natural gas | cut-off, U
@ 112 pesticide production, unspecified | pesticide, unspecified | cut-off, U
- ana S S B P S S P P Iy SRR

8-9-17 LCA Databases Helpdesk



Walkthrough using the mango example:
Imported EcoSpold02 dataset in openlCA

# Welcome | P mango production - LK

£ *mango preduction [: Analysis result of mange production &3 l

Contribution tree

() Flow

Fa Manganese - Emission to air/low population density

(®) Impact category | £

() Cost category §y

Contribution

Ecosystems-total

Added value

w 100.00%
v T2.73%
v T273%
v 36.65%
v 36.34%
v 34.43%
v 34.43%
v 11.60%
10.72%
00.87%
00.00%
00.00%
00.00%
00.00%
00.00%
11.48%
8-9-17

Process

m— mango production - LK

market for irigation | irrigation | cut-off, U - CN
irrigation | irrigation | cut-off, U - CN

market for shed | shed | cut-off, U - GLO

shed construction | shed | cut-off, U - ReW
market for sawnweod, softwood, dried (u=20%), planed | sawnwood, softwood, dried (u=20%), planed | cut-off, U - Ro..
sawnwood production, seftwood, dried (u=20%), planed | sawnwood, seftwooed, dried (u=20%), planed | cut-off, U - R...
market for sawnwood, board, softwood, dried (u=20%), planed | sawnwood, board, softwood, dried (u=20%), planed | ...
planing, board, softwood, u=20% | sawnwood, board, softwood, dried (u=20%), planed | cut-off, U - CA-QC

planing, board, softwood, u=20% | sawnweood, board, softweod, dried (u=20%), planed | cut-off, U - RoW

market for transport, freight, lorry, unspecified | transport, freight, lorry, unspecified | cut-off, U - GLO

planing, board, softwood, u=20% | sawnwood, board, softwood, dried (u=20%), planed | cut-off, U - CH

market for transport, freight, light commercial vehicle | transport, freight, light commercial vehicle | cut-off, U - GLO
market group for transport, freight train | transport, freight train | cut-off, U - GLO

market for transport, freight, sea, transoceanic ship | transport, freight, sea, transoceanic ship | cut-off, U - GLO

market for cawnwnod softwond dried (u=20%) nlaned | sawnwond softwond dried (u=20%) nlaned | cut-off 1] - Roo.
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Capstone User Exercise

A user exercise can be done if you have or acquire certain tools(@):

* the ecoEditor from ecoinvent (http://www.ecoinvent.org/data-
provider/data-provider-toolkit/ecoeditor/ecoeditor.html)

e and openLCA from GreenDelta (http://www.openlca.org/)

Exercise:

1. Load the mango dataset into ecoEditor (or even better use ecoEditor
to build one of your own datasets)

2. Import the test dataset from ecoEditor into openLCA

3. Connect and build a complete life cycle, and calculate results in
openlLCA.

(@ The LCA Databases Helpdesk does not endorse these tools, but simply
identifies them as development capabilities and learning resources.
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For helpdesk assistance —

e Become a Helpdesk member:

To access the Helpdesk exchange space (or any other Clearinghouse area), you will need to create an
account in the Clearinghouse (www.scpclearinghouse.org).

Toward the bottom of the homepage you will see a button labeled ‘Join the Community now’. Click
on this link and open a form to allow you to create a login and profile.

Once logged in, you can modify or update your profile or explore the various SCP topic areas.

Go to ‘About’ and then to ‘Exchange Spaces’ where you will see Lifecycle Approaches in the drop
down menu and one menu level below that is the Technical Helpdesk.

The Technical Helpdesk space will be available to any visitor, logged in or not. Without being logged
in and joining the helpdesk space, any visitor can look at the various sections of the helpdesk space,
but cannot contribute any content.

In order to become a member of the helpdesk space, on the homepage under the summary, is
“Request space membership”. Click here, you will automatically be given rights of a members to
contribute content, since it is a public group.

For your next login, you go directly to http://spaces.scpclearinghouse.org/ and then choose the
Technical Helpdesk space in the dropdown list.

* Helpdesk Manager - Bruce Vigon, Consultant to SETAC,

e Helpdesk Coordinator — Kristina Bowers, UN Environment, Economy
Division
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