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Critical challenges: Traceability and transparency

Untraceable and inaccessible data sources 

Guo, J., Li, R., Zhang, R., Qi, J., Li, N., Xu, C., Chiu, A. S. F., Wang, Y., Tanikawa, H., & Xu, M. (2025). Shedding light on 
the shadows: Transparency challenge in background life cycle inventory data. Journal of Industrial Ecology, 1–
11. https://doi.org/10.1111/jiec.70010



Critical challenges: Data conversion

Segregation between software and data formats

Errors and information loss in data conversion 



Critical challenges: Interoperability

Inconsistent foundational data and lack of interoperability
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How to …

 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?

o High quality and impactful LCA, and economically beneficial?



TianGong Data System - TIDAS

 Open Source

o Globally open‐source, free of use

 Ready to Use

o 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

ISO

EU ILCD EF
Commercial DB like 
ecoinvent & GaBi

https://www.carbonfootprint.network

UNEP LCI



TIDAS data format – JSON Schema

ILCD

Conversion WITHOUT ANY
information loss

JSON‐LD & Others



Reference data package

 Seamless compatibility with EU EF 3.1 

reference data package

o and corrected!

 Formatting issues

 Duplications

 Multilingual support (Chinese)

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

Change log URL: https://github.com/linancn/EF‐reference‐package‐3.1‐

Correction/commit/3f3ab45a77925614079d2bbf5f2ac617b3d0f9fd



Extension – MCP AI Server

Flow / Process Fulltext Vector

Carbon Dioxide Emission 二氧化碳

炭素と酸素からなる化合物で、化学式は CO₂ 

Carbon Dioxidee9c6d508‐393f‐4a23‐9e99

MCP Server



Extension – blockchain and dataspace



Extension – blockchain and dataspace



Platform – TianGong LCA
https://lca.tiangong.earth



TIDAS ecosystem

The Tiangong Kaiwu (天工開
物), 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. 

Tian Gong Kai Wu

https://www.tiangong.earth

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



TIDAS ecosystem



TIDAS ecosystem

Carbon Footprint Alliance (CFA)
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