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1 LCA data formats, status




LCA data formats, status

 Basically, a data format is simply a way and an
agreement how to represent information.

» For LCA, data exchange is important, and therefore
agreement on LCA data exchange formats is important
as well.

* What we know as LCA data format nowadays are
always LCA data exchange formats.



LCA data formats, status

What we know as LCA data format nowadays are always LCA data
exchange formats. The format which is used to store the

data sets in a database and software is not directly
relevant (!)

| ' LCA Software 1 I
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LCA data formats, status

« LCA data formats have a rather long history in LCA

« Spoldgg was the first format to address the data
exchange aspect (to my knowledge)

« Today, major formats are

« EcoSpoldi (ecoinvent 2 database, all major LCA
software systems, albeit in “dialects”)

« |LCD (ELCD database of the JRC)

« EcoSpold2 (ecoinvent 3 database)



EcoSpold1, EcoSpold2, ILCD format

» All are compliant with 15S014048/TS
« Allare based on XML
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EcoSpold1, EcoSpold2, ILCD format

* Of course, differences:

 EcoSpold 1rather simple (no parameters, only
two languages, process and product is more or
less the same...)

* |ILCD, EcoSpold2: more recent, quite
complicated, typically several thousand,
interlinked files for one process data set

* Unfortunately all not fully consistent with
each other



EcoSpold1, EcoSpold2, ILCD format

* Unfortunately all not fully consistent with
each other

—> openlLCA format converter and openLCA
import export features help to work with
different formats but not a perfect solution

- Effort in implementation
(e.g.: ILCD: every text field in different language
possible)

- Inconsistencies in formats
(e.g. flow properties: ILCD: one value for one flow;
EcoSpold2: one value for one exchange, may be
different for each process)



2 Why a new, why yet another,

data format




Why a new format

In a2 nutshell:

* New technological developments in “resource
description” promise to be better for LCA format

specification

* A new, overarching format allows to consider the
existing aspects of different existing formats better.



3 JSON-LD: principles




JSON-LD: javascript object notation for linked data
Specified by the W3C

* JSON-LD: “JavaScript Object Notation for Linked
Data”, W3C recommended for linked data (14
January 2014)

« Candirectly be parsed as RDF triples, therefore
direct link to ontologies (RDF format)

 Lightweight, human-readable, Google, Yahoo,
Yandex, ... are supporters

e Based on JSON (json.org) —the data format of the
web, parsers available, really easy integration..



JSON-LD: javascript object notation for linked data
Specified by the W3C

www.w3.org/TR/json-1d/

W3C

JSON-LD 1.0 N
A JSON-based Serialization for Linked Data
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Starting point: schema.org

schema.org

Product

Thing > Product

Any offered product or service. For example: a pair of shoes; a concert ticket; the rental of a car; a haircut

Usage: Over 1,000,000 domains

Property Expected Type Description
Properties from Product

PropertyValue A property-value pair representing an additi
or another characteristic for which there is n

additional Property MNote: Publishers should be aware that applic
(e.g. http://schema.org/width, http://schemnr

avneart siich data tn he nrnvidead ncinn thnge




Linked data
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Knowledge Graphs

» Used by Google to enhance the search results;

* Content from several sources

» Basically objects and their relations

* Provide structured and detailed information about
the topic in addition to a list of links to other sites

» Avery practical and relevant implementation of

linked data




JSON-LD can be embedded in HTML
(i.e. in normal websites)

<script type="application/ld+json”=>

{
"@context”: "http://schema.org”,
"@type”: "Person”,
"mame” : "John Doe",
"jobTitle"”: "Graduate research assistant”,
"affiliation”: "University of Dreams”,
"additionalName” : "Johnny",
‘url®: "http://www.example.com”,
"address”: {
"@type”: "PostalAddress”,
"streetAddress”: "1234 Peach Drive”,
“addresslLocality”: "Wonderland”,
"addressRegion”: "Georgia”
}
}
</script=>
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e.g., http://www.finanzen.net/aktien/Chevron-
Aktie

DAX: 9,605 #1,0% ESt50: 3,119 +1,6% TDax: 1744 +1,0% Dowe: 16272 -0,1% Nas: 4527 +0,2% Mikkei: 17.725 +0,0% Euro: 11257 +1,0% Ok 4767 -0,7% Gold: 1.129 +1,3% DAX

Ko

finanzen net registrie

Borse News & Analysen  Private Finanzen  myfinanzen Trading Favoriten | Premium
Aktien Markte Indiz Zertifikate 0 ETFs Anleihen Ro . isen CFDs Forum Konjunktur Zinsen Futu

Aktienkurse Suche Porifolio Realtimekurse Listen Termine IPO Insiderdaten Dividenden Chartanalyse Trends Lexikon Specials

Commerzbank
Home » Aktien » Chevron Aktie
- __ V. -ﬂ"\i;
Chevron Aktie [WKN: 852552 / ISIN: US1667641005] R+ Kl Geféllt mir ‘.i| : |.'n’r "u"”\‘c, =
LT .
Kurse + Charts + Realtime News + Analysen Fundamental Unternehmen zugeh. Wertpapiere Aktion ,I‘r @ "\'k
Kurs + Chart | Chart (groB) News Bilanz/Guv Dividende/HW Zertifikate Drepot/Watchlist
Times + Sales  Chart-Analyze LAnalysen Schatzungen Termine Optionsscheine myHome
Bdrsenplatze Chartvergleich Kursziele Vergleich Profil Knock-Outs Senden/Drucken -
Crderbuch Realtime Stuttgart Fundamentalanalyse Rating Insidertrades Fonds Investmentreport mehr ©
Historisch Realtime Push myNews & im Forum Anleihen Verkaufen
Apple
Realtimekurs Chevron Corp. @ Realtimekurs Popup &ffnen ,\n M’kl’k Moy
I (Vb
Birse v %Q
. | L
13 68,70 eur 69,22 eur Zeit: 14:45 Uhr lIF =
“ Boerse Stuttgart 4.000 Bidsize 4.000 Asksize @ Push aktivieren i;:: |
B\V’;EB 78,46 usp - Zeit: 01.10.15 Lo 4 e pmeretn S
B — Last Volumen B Push aktivieren 95 mehr ©
ELE
citi Citi Mini-Future auf Chevron Corp. (Anzeige) 35 - Facebook
Gehebelt in Chevron Corp. investieren: Citi Mini-Future auf Chevron Corp. mit 80 e
einem Hebel von EIER]. © Hier informieren 789 L
HE Pra!
i . 65 !f'a'
Aktienkurs Chevron Corp. in EUR @ Push aktivieren \ ."’wﬁ«, apt
20000 4 #an.J o v
70,93 er 0,73 eur +1,04 % om0 ] i — :
10000+ mehr ©
Kurszeit 12:25:54 Kursdatum 02.10.2015
Tageshoch 70,93 Erffnung 70,93 021014  01.01.15 01.07.15
Tagestief 70,83 Vortag 70,20 - -
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e.g., http://www.finanzen.net/aktien/Chevron-
Aktie

{"Gtype”
"SearchAction”,"target” 1N

© "required name=search_term_str "}H/scripth

<script type="application/ld+json">{"@context” : "http://schema.org"”
{"@t}.’pe m
"SearchAction”, "target” : "http://www.finanzen.net/suchergebnis..
cx=partner-pub-2471698288233037:67d9%y-kqdq&ie=I50-8859-1&cof=F0

"required namE=SEaPch_tEPm_5tPing”}}Cfscriptﬂ
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Information harvesting, e.g. Chevron
(in Google search result, information display)

Chevron Corporation Home - Human Energy

waww.chevron.com/ ¥ Diese Seite Obersetzen

Chevron works to meet the world's growing demand for energy by exploring for oil and
natural gas; refining and marketing gasoline; producing chemicals and ..

Chevron Careers Home - Contact - Investor Relations - Chevron Worldwide

Chevron Corporation — Wikipedia

hitps://de. wikipedia.org/wiki/Chevron_Corporation «

Chevron Corporation ist ein weltweit operierender Energiekonzern. Er gehért zu den
weltgriten Olkonzemen und nach eigenen Angaben ist Chevron der ...
Geschichte - Umweltpolitik und Regenwald - Blockierung der Batterien von ...

Chevron — Wikipedia

hitps://de wikipedia.org/wiki'Chevron v

Chevron {Unifarm), am Armel der Soldatenuniform aufgebrachte Rangabzeichen,
Dienstaltersbezeichnungen, Laufbahnabzeichen oder Auszeichnungen ...
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Chevron

Chevron Corporation

Chevron Corporation ist ein weltweit operierender
Energiekonzern. Er gehdrt zu den weltgrdlten
Olkonzernen und nach eigenen Angaben ist
Chevron der gréfste Produzent von
geothermischer Energie. Wikipedia

Aktienkurs: CHV [FRA)
69,97 € +0,13 (+0.18 %)
2. Okt., 14.31 MESZ - Haftungsausschluss

CEOQ: John 5. Watson
Hauptsitz: San Ramon, Kalifornien, Vereinigte Staaten
Gegriindet: 10. September 1879, Kalifornien, Vereinigte Staaten

Feedback



4 JSON-LD implementation status

in LCA




JSON-LD: implementation status in LCA

* The JSON-LD format is implemented as one of the
formats in openLCA since summer 2015, based on a US
EPA project

* The format implementation is openly documented,
here:

= greendelta.github.o/clca-schema

«  We follow the schema.org principles (display,
documentation, ...)



JSON-LD: implementation status in
openlLCA

 Afirst version of the format fully implemented
+ But of course interesting to put for discussion

6 & greendelta.github.io/olca-schema/html/Flow.html E

Class Flow

Everything that can be an input or output of a process (e.¢

-~

Properties:
flowType FlowType The type of th
cas string A CAS number o
formula string A chemical for

The flow prope

flowProperties List[FlowPropertyFactor] factors betwee

The location o

location Location } .
is an input or
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JSON-LD: implementation status in

openlLCA

 The format is offered as additional format, other

formats are of course still supported

L2 Import

Select

Select an import source:

type filter text

L4 Export

Select

w [ File Import
EcoSpold 1
EcoSpold 2
H | Excel
¥ Lco
S SimaPro CSV

» [ ILCD Network Import

w (= Other
Lea Database Import
a JSON-LD

agreenbeLTa

Select an export destination:
type filter text

v = EcoSpold
EcoSpold 2
Impact methods
Processes
v (= Excel
E | Processes
v (= ILCD
B Actors
B8 Flow properties
8 Flows
BB LCIA methods
¥ Processes
8 Product systems
3B sources
88 Unit groups
v (= ILCD Metwork Export
& ILCD Metwork Export
v (=~ openlLCA
Lea JSOM-LD




ILCD format, process data set, one exchange:
disposal wood ash mixture, export from openLCA

<ns2:exchange xmlns:olca="http://openlca.crg/ilcd-extensions" dataSetInternalID="58
olca:unitId="2Paadc24-3391-41cf-b348 ;:'-L;"":f olca: piHP:itVId—

amount= i
data set h:+uh1:ctId—
A4356" wversion="981.806.880" uri=

}dizp al pod ash mixture, pure,
landfarw1nh';:hc'*EE:C'lptlL'"
fH HHLHTI lF}EﬂtﬂJ:t'

2 _Irl 1. l':'-l
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JSON-LD format, process data set, one exchange:
disposal wood ash mixture, export from openLCA

GgreenbeLta



5 Discussion, outlook

and an invitation




Discussion

A new LCA data format should not be introduced without
really good reasons.

We think there are good reasons to introduce JSON-LD as
new format:

1. Itis avery useful alternative to XML (i.e., EcoSpold,
EcoSpold2, ILCD)

2. It helps overcome shortcomings of existing LCA data
formats, and can fully replace them

3. Itovercomes also shortcomings of RDF formats, more
efficient and faster



Outlook

« openLCA implementation will be extended to LCIA
models

 Linkage with the Life Cycle Harmonization Tool
available (once this is released)

* (hopefully): Discussion, on an international level



..ahd an invitation:

For other LCA tool developers: Please have a look, we of
course think this format makes sense also in other
tools; less implementation effort than other formats,
much more powerful.

Chance to explore this format in the context of the
UNEP intergovernmental panel on interoperability



GreenbeLTa

sustainability consulting + software
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