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Life Cycle Assessment (LCA)2

LCA evaluates the environmental impacts of a 
product system from its whole life cycle

This talk will be 

about how AI is 

used to develop 

an LCA database



Beginning of LCA3

The first LCA-like study was done 
by Patrick Geddes, a Scottish biologist 
and urban planner, to record the energy 
and material flows caused by the 
extraction, processing, transport, trade 
and use of coal (Geddes 1884).

The early modern LCA studies can 
be dated back to 1960s. In the US 
there was a 1969 study 
commissioned by Coca Cola 
comparing life cycle 
environmental impacts of 
packaging (Hunt and Franklin, 
1974; 1996).

Harry Teasley 

(Coca Cola)

Arsen Darnay 

(Midwest Research

Institute)



How is LCA relevant today?4

Policy and market forces are jointly driving LCA demand



How to do an LCA?5
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Where are the data from?6



What does an LCA database look like?7
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LCA data are not just data8

but a result supported by a series of pre-conditions with evidence



Challenges in LCA databases: poor transparency9

Guo et al. (2025)

Data choice becomes a “brand” game.
• “… in this study we used xxx database which is widely used in LCA studies with global reputation …”



Challenges in LCA databases: poor interoperability10

Business interests lead to intentionally messy LCA database ecosystem
Inconsistent naming Different data format Difficult data exchanging



Challenges in LCA databases: poor representation11

Switzerland hydropower process data China, Fujian hydropower process data

identical

Data are Europe-centric, lacking regional representation, especially for China.
• Data for hydropower electricity of Fujian is exactly the same as that of Switzerland

• Data for Chinese PV are global average

• … …



LCA in China12



The TianGong Initiative:13

building an LCA database for China from the ground up



The TianGong way to build an LCA database: 14

building the backbone first, improving data next



TianGong: A public good for a green future15

63 investigators and 311 researchers

started in March 2023



TianGong now has the first “computable technology matrix”16

June 26, 2026



How did we get here? Human and AI collaboration17

A thriving TianGong
community with 

dedicated people

Al  is  embedded  as  a  
copilot  in every step



TianGong AI infrastructure, using research lab as an analogy18



AI-assisted LCA database development19



Who are using the TianGong Database20 https://lca.tiangong.earth/

Unique Visitors

32,000+

Countries & Regions

100+

Platform Interactions

8,590,000+

Downloads

37,000+

https://lca.tiangong.earth/


What’s next for TianGong?21

from database to data infrastructure: TianGong Data System (TIDAS)

                     

                 

                         

                           

                              

               

    

       

           

            

           

            

            

                

                       

             

              

           

    

           

                      

                           

               

                               

               

          

          

                              

                                          

            

       

                 

Easier access

Easier organization

Easier updating



Fusion multiple LCA datasets with TianGong system22

Fusion is not 1-to-1 mapping. It is dataset reconstruction from all evidence



First step towards a globally consistent open LCA database23



TIDAS–Brightway data exchange24

TIDAS data
package

Processes, flows

and exchanges

Data
conversion

Convert records and

check references

Brightway
project

LCI and LCIA

calculation

Controlled test results

✓ Full round trip completed

✓ LCI results remained consistent after conversion

Local round-trip test using the Brightway Python API

Validate and refine with real datasets, focusing on numerical precision, uncertainty and licensing metadata

A working tool for connecting TIDAS with Brightway

https://github.com/jianchuanqi/tidas-bw

https://github.com/jianchuanqi/tidas-bw


TianGong LCA Platform — Data curation & publishing25
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Meta Data

Connectivity

International 

recognition

National 

databas

e

 Integrated data ecosystem

 Open and commercial datasets 

in one platform

 Standardized data 

publication

 Based on TianGong data 
publication guideline

 Broad connectivity 

 Interoperability with international 
and national database

68 datasets

5,231 users

https://lca.tiangong.earth/


University-industry partnership26

https://www.carbonfootprint.network/ 

Carbon Footprint Alliance (CFA)
A university-industry partnership

https://www.carbonfootprint.network/


Help build the Global LCA Platform with TianGong experience27

• One-stop platform for LCA

• Promotes global accessibility, interoperability, and capacity

• Ensures ambitious applicability of LCA to support policies

First workshop @ 
Tsinghua Italy Campus

July 10-11, 2025, Milan, Italy 

Second workshop @ 
TianGong Forum

March 25, 2026, Nanjing, China

Source: UNEP LCI

Third Workshop: October 20-21, 2026, Milan, Italy



TianGong is an open community; everyone is welcome28
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