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Free and open source

LCA

In development since 2012

>12.000 sloc
>100 pages of documentation

Extensions for:
Dynamic LCA

Regionalization
Parameterization
Meta-processes

Not for everyone!

Brightway2 is open source software for IO and LCA industrial ecology calculations. It is a framework for calculations, and works especially well when integrated with 
other models or databases. 

There is a lot on Brightway2 online: http://brightwaylca.org/, http://brightway2.readthedocs.org/en/latest/, so this presentation will not be extensively annotated. 



Design goals: Freedom
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• No fixed database schema 

{
    'code': 'T17 SSAFRICA',
    'database': 'gmm-model',
    'linker': 'Background databases',
    'location': 'SSAFRICA',
    'name': 'Hydrogen Fuel Cell Transport',
    'output_name': 'T1',
    'row': 48,
    'sheet': 'demands',
    'spreadsheet name': 'Transport, fuel cell hybrid, electrolysis’,
    'technology': 'T17',
    'unit': 'meter'
}

One primary design goal is not to force a certain database schema; rather, the database schema should be a function of the question to be answered and the original 
data.

In the screenshot, the black fields are normal LCA data fields, and blue are added specifically for this example.



Design goals: Freedom
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• No fixed database schema 

• Projects are self-contained workspaces 

Each project is a subdirectory with its own copy of all data, so you can keep a copy of each project or paper, and modify copies without worrying about corrupting your 
primary data.



Design goals: Freedom
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• No fixed database schema 

• Projects are self-contained workspaces 

• Easy data manipulation 

Data transforms can be written in Python, and make it easy to do data manipulation.



Design goal: Power

6

A final design goal is performance. Good performance of static and stochastic calculation is a prerequisite for exploring new ideas, as well as uncertainty and sensitivity 
analysis.



Design goal: Power
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> 100 Monte Carlo iterations a second 
• Multithreaded 
• 2011 Labtop 
• Ecoinvent 2.2

Compute LCA scores for all of ecoinvent 3.1 cutoff in < 5 minutes 
• One LCIA method 
• Single threaded 
• 2014 Desktop



Program structure
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JSON

single-file

SQLite3

Intermediate data Processed data Matrix builder

Photo credits: 
https://www.flickr.com/photos/mikecogh/8192314996  
https://www.flickr.com/photos/brentinoz/4221291984

Data is stored in two ways: As the raw data, with all text fields, and as a structured array with only numerical values which is faster to load and prepare for calculations.

https://www.flickr.com/photos/mikecogh/8192314996
https://www.flickr.com/photos/brentinoz/4221291984


Design goal: Integration

9

Python is the de facto language 
of scientific programming

Incredible library of 
python packages

Develop and integrate your 
own Python model

Integrate with other 
languages

MATLAB

AB is the activity browser. 



User interfaces
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One fantastic interface for scientific work are the interactive notebooks provided by the Jupyter project, which combine working code with notes, graphics, interactive 
Javascript, and other awesomeness.



Version 2.0
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• Full text search 



Version 2.0

12

• Full text search 

• Graphical interface 



Version 2.0
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• Full text search 

• Graphical interface 

• Traverse supply chain in both directions 

One key change in version 2.0 is the use of a database table for exchanges, which allow us to traverse the supply chain in both directions, as well as easily update 
exchange links.



Version 2.0
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• Database health check 

The database health check is an online report that looks at a number of different data quality indicators for a database.



Version 2.0
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• Database health check 



Version 2.0
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• Database health check 
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More information: 
• Email: cmutel@gmail.com 
• Website: brightwaylca.org 
• Development blog: chris.mutel.org


