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Background: The need for 

harmonization in LCA



Background
• Experience with problems combining LCA data from 

multiple sources, which is essential for modelling (in a 

data scarce field)

• Recognition of lack of consistent nomenclature, and 

definition of elementary flows in these datasets

• Increasing potential for new and various data sources 

to be used in LCA  automated support for 

harmonization extremely desirable
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Vision and concept for a 

harmonization tool



Harmonization Tool & data flow
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LCA Harmonization Tool (LCA-HT)
• Developed internally by EPA with support from USDA

• Java-based (PC and Mac compatible)

• Independent but direct exchange with openLCA

• Indirect exchange with other LCA software via 

standard exchange formats (ILCD, ecospold)

• To be freely available

• Built on a semantic web architecture (Resource 

Description Framework)
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The harmonization tool more in 

detail



LCA Harmonization Tool (LCA-HT)

10

• Ontology to structure and process / infer relations 

between LCA  elements  flexible and powerful, and 

thus able to deal with a multitude of various data 

sources

• Reference and Master lists stored in RDF (ontology 

data format) in the tool

• User can choose this master list or their own master 

list

• Additions can be made to the master list from imported 

data



Progress to date

11

• Match list of elementary flows (chemicals,  resources) 

from .txt or openLCA with a master list

• Automated matching by name and CAS, also permits 

match by search string

• Various match types defined including exact, 

superset/subset, proxy, and not a match

• Export original list along with matched flows to .txt

• Permits addition to master list
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LCA-HT Next Steps for Beta Release
• Consolidate Master list

– Currently using openLCA 1.4.1 master list

– Will curate to improve consistency; remove 

redundancy

• Implement LCIA harmonization in tool
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JSON-LD as new data exchange 

format



openLCA connects with the LCA-HT 

via JSON-LD.

Why?
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openLCA connects with the LCA-HT 

via JSON-LD.

Why?
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• JSON-LD: “JavaScript Object Notation for Linked 

Data”, lightweight, short, W3C recommended for linked 

data (14 January 2014)

• Can directly read from and also write to ontologies 

(RDF format)

• Lightweight, human-readable, Google and Yahoo are 

supporters

• Modern (2010) 



openLCA connects with the LCA-HT 

via JSON-LD.

Why?
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(We think) a very useful alternative to XML (i.e., 

EcoSpold, EcoSpold2, ILCD)

Helps overcome shortcomings of existing LCA data 

formats, and can fully replace them

Overcomes also shortcomings of Ontology triple-store 

data, more efficient and faster

• Is implemented as one import/ export format in current 

openLCA 1.4.1 release



ILCD format, process data set, one exchange: disposal wood 

ash mixture, export from openLCA
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JSON-LD openLCA format, process data set, one exchange: 

disposal wood ash mixture
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JSON-LD: Annotations 
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ILCD: Markups 
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Status, outlook, discussion



Status
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• LCA-HT: About to be released as beta-version, free 

and open source tool, summer 2015, including 

mapping lists and ontology

• JSON-LD: Established in openLCA as first 

implementation for LCA data exchange, including an 

implicit ontology



Outlook and discussion

32

• (I think) Both LCA-HT and JSON-LD are a major step 

forward, …

• … and both need to be carefully discussed with 

stakeholders



Outlook and discussion
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• JSON-LD for LCA data exchange could help 

• Link ontologies to LCA data in a efficient and 

practical way

• Overcome existing shortcomings of individual LCA 

data formats (and data format interoperability) as 

one commonly acceptable meta format

• Reference implementation available in openLCA, free 

and open source  “inspiration” for LCA software and 

database developers



Outlook and discussion
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Disclaimer

The U.S. Environmental Protection Agency through its 

Office of Research and Development partially 

collaborated in the research described here. It has not 

been subject to Agency review and does not 

necessarily reflect the views of the Agency. No official 

endorsement should be inferred.
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Thank you very much!
Contact: Andreas Ciroth, GreenDelta, ciroth@greendelta.com

Wesley Ingwersen, US EPA, ingwersen.wesley@epa.gov




