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Critical challenges: Traceability and transparency

) Chok fo updutes

400

300

200

300

200

377 400 —. 30
a) ecoinvent - b) GaBi ¢) ELCD
300
200
222 209
200 135
129 100
100
T 0
0 0
o) @ @ o] @ ® @ ®
200 400
d) USLCI ¢) CLCD
- ) ) ) IDEA
300

Untraceable and inaccessible data

sources

DOI: 10.1111iec.70010

RESEARCH ARTICLE

b - WILEY

Shedding light on the shadows

Transparency challenge in background life cycle inventory data
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Abstract
Life cycle assessment (LCA) hinges on the transparency and reliability of inventory
data. However, the i
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1 | INTRODUCTION

remains This research assesses data transparency in mainstream LCI

sibility. Six major databases (ecoinvent, GaBi, US. Life Cycle Inventory Database,
European Life Cycle Database, Inventory Database for Environmental Analysis, and
Chinese Life Cycle Database) were analyzed by sampling processes and tracing their
sources. The results reveal widespread transparency issues, with only 40%-60% of
sampled processes having findable sources and <5% being fully accessible in cer-
tain databases. ion and complex ing between
processes and sources posed key barriers. The lack of transparency undermines
LCA credibility and necessitates reconstructing databases for enhanced traceability.
Although a preliminary study, these findings highlight the challenge of data trans-
parency and provide a methodology to evaluate databases. This drives collective
action to uphold transparency standards, restoring trust in LCA as a sustainability
decision-making tool.
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Life cycle assessment (LCA) is pivotal in environmental decision-making and policy formulation, offering a comprehensive framework to assess
the environmental impacts of products and services throughout their life cycle (Finnveden et al. 2009). While LCA is a powerful tool for holistic
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Critical challenges: Data conversion
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Inconsistent foundational data and lack of interoperability



Make all the LCA data interoperable?

O E.g., battery: e for mining, CM for chemicals, and TG for manufacturing?

End the endless mapping and save resources (time, labor..)?

O Limited, agreed options to map against?

Enable (and motivate!) more stakeholders to cooperate?

O Standardized, safe, and cheap solutions to make data providers easier?

O Then maybe more providers?

Establish REAL cooperation in the LCA community?

0 High quality and impactful LCA, and economically beneficial?



TianGong Data System - TIDAS
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Open Source

O Globally open-source, free of use

Ready to Use

0 Data, toolkits, and platform, available out of the box

International Compatibility

O Lossless conversion and interoperability with

international data systems such as ILCD



Guide for Life Cycle Database
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TIDAS data format — JSON Schema

other":

Conversion WITHOUT ANY
information loss
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Field name Element/attribute name Requ. Occ.
Process data set PprocessDataSet m L
version @version m
location @locations m
Meta data enly @metaDataOnly o
Process m [,
Key m [
UUID of Process data set uuin oo
Name name r 1
Base name baseName r n1
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“use stage” and "end-of-Hle stage”). Or it can be 0.9, the type of emission source from which the elementary flows of the
Inputs and Outpus-stems (e.9. “incineration-related", “iransportrelated”, efc.), Together with the field “Complementing
processes” this allows o spit up a into a number of clea a
part of the inventory and thal together represent the complete inventiory. Care has to be taken when naming the
reference flow, to avoid misinterpretation.

Synanyms / altenative names / brands of the good, sarvice, or process. Separated by semicolon.

"Process data setis)" that complement this partial / sub-set of a complets process data set, if any and available as.
separate data setfs). The identitying name of this sub-set should be stated in the fiekd "ldentifier of sub-data set”
reference to one complementing process

Hierarchical classification of the good, service, of process. (Note: This entry is NOT required fof the identfication of a
Process. Processes in

Optional statistical or other classification of the data set. Typically also used for structuring LCA databases.
Name of the lassification syste.

URL er file name of a file listing all classes of this classification system. [Notes: the referenced file has to be in form of
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defined in the classiication file]
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Reference data package

[0 README 58 MIT license

= Seamless compatibility with EU EF 3.1

Project Overview reference data package

This project aims to provide fixes for the EU EF 3.1 data format development package,

along with some necessary auxiliary files. These fixes and auxiliary files will help users O an d corre CtEd |
better handle and utilize the EF3.1 data format.

Project Contents v" Formatting issues

« Fixes for issues in the EU EF3.1 data format development package v Du pIications
« Auxiliary tools and files for handling the EF3.1 data format

Contribution v" Multilingual support (Chinese)

Contributions to this project are welcome. If you find any issues or have suggestions,
please submit an issue or a pull request.

License

Project URL: https://github.com/linancn/EF-reference-package-3.1-Correction

This project is licensed under the MIT License. For more details, please refer to the
LICENSE file. Change log URL: https://github.com/linancn/EF-reference-package-3.1-

Correction/commit/3f3ab45a77925614079d2bbf5f2ac617b3d0fofd




Extension — MCP Al Server

Q| Carbon Dioxide Emission Q| AR e it ) bl it

000367a6-c3a5-4bd4-877d-971da7f0401a {"processDataSet":{"@xmIns":"http:#Ica.jrc.it/ILCD/Process","@version":

1","@xmins:c":"http:/lca.jrc.it/ILCD/Contact”,
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Q | ﬁ%t@%b\gﬁé/f{ﬁ%-e“ /ﬂﬁéﬁli COZ 000b821d-28df-47f3-bcc9-ea28377e8a3d 11.0 {"processDataSet":{"@xmlIns":"http:/Ica.jrc.it/ILCD/Process","@version™:"1.1","@xmlns:c":"http:/lca.jrc.it/ILCD/Contact”,
000c41b8-3d7b-4cb2-beta-c754ac10a43c 11.0 {"processDataSet":{"@xmins":"http:/Ica.jrc.it/ILCD/Process","@version":"1.1","@xmlins:c":"http:/Ica.jrc.it/ILCD/Contact",

000de299-b43a-4718-a1b8-341222746176 1.1.0 {"processDataSet":{"@xmins":"http://Ica.jrc.it/ILCD/Process","@version":"1.1","@xmins:c":"http:/lca.jrc.it/ILCD/Contact",

0015f822-e38¢-47d2-8109-2d4bb38dd73: 1.1.0 {"processDataSet":{"@xmlns":"http:/Ica.jrc.it/ILCD/Process","@version":"1.1","@xmins:c":"http:/lca.jrc.it/ILCD/Contact”,

{ : } 001af4d3-aada-40cd-870e-606fb03421ce 11.0 {"processDataSet":{"@xmlns":"http:/Ica jrc.it/ILCD/Process","@version™:"1.1","@xmlns:c":"http:/lca.jre.it/ILCD/Contact”,
001f1151-85ad-4030-95e8-93c9bacf70al  1.1.0 {"processDataSet":{"@xmlns":"http:/Ica.jrc.it/ILCD/Process","@version":"1.1","@xmlns:c":"http:/lca.jrc.it/ILCD/Contact",
001f61e3-30b0-42eb-816e-57b963a1a24b  01.01.000 {"processDataSet":{"@xmlns":"http:/Ica.jrc.it/ILCD/Process","@version":"1.1","exch: ":{"exch [ nt":'

Flow / Process Fulltext Vector 001f992¢-Occa-49b5-84e1-1447652e019b  11.0 {"processDataSet":{"@xmins":"http:#Ica.jrc.it/ILCD/Process","@version":"1.1","@xmins:c":"http:/lca.jrc.it/ILCD/Contact”,
002294ef-86ed-46d3-b78 01.01.000 {"processDataSet":{"@xmlns":"http:/Ica.jrc.it/ILCD/Process","@version":"1.1","exch: +{ :[{ A 1

00253765-9455-4f05-9 6ba | {"processDataSet":{"@xmlns":"http:/Ica.jrc.it/ILCD/Process","@version":"1.1","@xmlins:c":"http:/lca.jrc.it/ILCD/Contact",

00260612-2051-4cb5-8910-39f1fc3c712d

e9c6d508-393f-4a23-9e99 Carbon Dioxide 0027a360-c0c7-4192-be76-79d931373d62 11.0 {"processDataSet"

{"processDataSet":{"@xmins":"http:/Ica jrc.it/ILCD/Process","@version":"1.1","@xmlns:c":"http:/lca.jre.it/ILCD/Contact",

"@xmins:c":"http:/lca.jrc.it/ILCD/Contact",

"@xmins":"http:/lca.jrc.it/ILCD/Process","@version":
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Extension — blockchain and dataspace
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Extension — blockchain and dataspace
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Platform - TianG

https://Ica.tiangong.earth
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TIDAS ecosystem

A community-driven project led by Tsinghua
\ ) University with 43 investigators and 180+
~l researchers to develop and maintain open,
transparent LCA background database in
China: TianGong Database.

https://www.tiangong.earth
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The Tiangong Kaiwu (KT
#1), or The Exploitation of
the Works of Nature was a
Chinese encyclopedia
compiled by Song Yingxing.
It was published in May 1637.

The Tiangong Kaiwu is an
encyclopedia covering a
wide range of technical
issues. It featured detailed
illustrations that were
valuable for historians in
understanding many early
Chinese industrial processes.




TIDAS ecosystem
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TIDAS ecosystem

Carbon Footprint Alliance (CFA)
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Thank you!

Yang Hang

Tsinghua University
yanghangpd@tsinghua.edu.cn
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