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FAIR: Why I am here

• Our software, openLCA, started as data converter

• Developed by us since 2006

• Completely Open Source (Mozilla Public License)

• We have our own data format (JSON-LD)

• We develop tools and integrate databases

At the forefront of data development for LCA 

https://github.com/GreenDelta
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How to LCA: Databases, software and data formats

software
databases

data formats
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How to LCA: Databases and software

software

LCA software:

• They differ in business models

• Software is purchaseable, databases for free

• Software is free, database purchaseable

• Very often not open-source

• Very often outdated, barely maintained

• Some connect data with UUIDs some with names
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How to LCA: Databases and software

• Databases can cover general or specific

products or processes
• Unit vs. System process databases

• General databases (ecoinvent, EF)

• Specific (CarbonMinds, AgriBalyse)

• Regional context (EF, LCA Commons, 

HiQLCD, ProBas, Ökobaudat)

• Check their assumptions! And mix LCI 

datasets or databases only with care 

(different assumptions)

• Finally: Good data is never for free!

databases
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How to LCA: Databases and software

Unit processes:

Process A

Process B

Process F

Process C

Process D Process E

Process G

System (LCI) processes:

Process A

Process A

Process B

Process F

Process C

Process D Process E

Process G

EF 3.1 DB

EF 4.0 DB
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How to LCA: Databases, software and data formats

Data formats

Scheme Used By Data format Notes

ILCD EF, LCDN, soda4LCA Nodes, 
GLAD, Sphera/Gabi XML Contains process, flow, unit data in schema-

compliant XML files

ILCD+EPD EPDs (from InData) XML Adaptation of ILCD for EPDs with mandatory fields 
and rules for interoperability

EcoSpold v1 ecoinvent2, UVEK, still in use 
for new data sets XML Older format; still widely used in research and 

legacy datasets

EcoSpold v2 Ecoinvent3, brightway XML Modular and improved (parameters, unique IDs, 
etc.); reflects ecoinvent's specific needs

olca scheme openLCA, Nexus
JSON + 

Linked Data 
(JSON-LD)

implements ILCD and ISO 14048 concepts; supports 
linking, formulas, parameters, product system etc.

SimaPro CSV SimaPro CSV
Tabular import/export format for processes, flows, 

and results; used for interoperability and data 
exchange
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FAIR

Ghose A. Int. J. Life. Cycle Assess. 2024; 29, 733–744
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Findable LCA data

You can find data:

• Search engines for datasets in databases:

• GLAD search engine

• openLCA Nexus

• Individual datasets (exchange):

• Scientific publication (PDFs, .xls)

• European Platform on LCA (JRC)

• Zenodo

• Or not (proprietary data, aggregation)

There is no overarching search
engine (like SciFinder etc.)
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Accessible LCA data

Every database comes with an EULA

• LCA databases (ecoinvent, Gabi) prohibit

sharing any raw data

• LCA databases also limit to publish the amount

of calculated data:

• Not allowed to share own calc. inventories

that have been calculation with the

background data

• sharing models and data that contain 

parts of these difficult 

• Limited by purpose (EF 3.1 DB only for PEF!)

databases
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How to LCA: Databases and software

software

LCA software:

• Each software works in a different fashion

• Fully aggregated data

• Fixed modelling stages

• Operational freedom

• Some softwares work with UUIDs, some with names

• Versioning is optional is most softwares
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LCA has still room for improvement – data
see also ISO14048

Scheme Used By Data
format Notes

ILCD 
EF, LCDN, soda4LCA 

Nodes, GLAD, 
Sphera/Gabi

XML Contains process, flow, unit data in schema-
compliant XML files

ILCD+EPD EPDs (from InData) XML Adaptation of ILCD for EPDs with mandatory 
fields and rules for interoperability

EcoSpold v1 ecoinvent2, UVEK, still in 
use for new data sets XML Older format; still widely used in research and 

legacy datasets

EcoSpold v2 Ecoinvent3, brightway XML Modular and improved (parameters, unique 
IDs, etc.); reflects ecoinvent's specific needs

olca scheme openLCA, Nexus

JSON + 
Linked 
Data 

(JSON-LD)

implements ILCD and ISO 14048 concepts; 
supports linking, formulas, parameters, 

product system etc.

SimaPro CSV SimaPro CSV
Tabular import/export format for processes, 
flows, and results; used for interoperability 

and data exchange
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ILCD vs. JSON

Ciroth, A. (2025), openLCA in our times, openLCA.conf 2025, Berlin, April 10-11, 2025

System 
proccess:                                  2.0 MB 1.4 MB
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ILCD vs. JSON
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reading and writing to/from an openLCA database, 
Agribalyse 3.1.1 complete in seconds

ILCD JSON

Ciroth, A. (2025), openLCA in our times, openLCA.conf 2025, Berlin, April 10-11, 2025
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Reusability

• Reusability of datasets depends on clear and correct licensing

• such as Creative Commons for general outputs

• but also commercial licenses for exploitation of outputs

• However, reusability is also linked to documentation/data format

• ILCD format is the closest thing to useable exchange format

• Lack of traceability and clarity for modelling 

• Use of System processes

• Lack of documentation

• But data quality is often tracked
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• Data quality systems can be used on flow or process level

For documenting 
data quality but 
also to quanity
uncertainity.
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The calculated data can be used for LCIA results/impact analysis

17

Reusability
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Final words

Ghose A. Int. J. Life. Cycle Assess. 2024; 29, 733–744
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Final words

Ghose A. Int. J. Life. Cycle Assess. 2024; 29, 733–744

Sharing LCA data is still not trivial:

• We are limited by licenses of the databases

• Sharing aggregated LCIs (foreground+background) is not allowed

• Sharing disaggregated LCIs is often not allowed by the partners

Please publish unit processes
of your research projects
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Thanks
Dr. Jonas Hoffmann, LCA Consultant and Researcher
GreenDelta GmbH
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You want to share your research data? ILCD-only

https://eplca.jrc.ec.europa.eu/EUFRP/ https://eplca.jrc.ec.europa.eu/LCDN/developer.html


