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MSDB, what is it
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MSDB = massive sustainability database

1. Developed by GreenDelta in recent years, starting from a German 
research project “LCA data machine”

2. 500,000 datasets, global coverage, broad technological coverage

3. Unit process datasets
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Approach: how to develop the MSDB?

1. Combine top-down and bottom up 

2. Model “atoms”, truly smallest information units, for important 
elements

3. Important elements are processes, flows, locations

4. Initial database not be in one of the existing reference systems 
(nomenclature and format) - ILCD, EcoSpold, etc., but agnostic, and can 
be exported in these

5. Creation of process data sets, and iteratively refine them

6. Where existing, use good, detailed models directly (transport, waste 
treatment, waste water treatment, etc.)
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Approach: how to develop the MSDB?

Start

1. Products in Combined Nomenclature, European Commission structure, but 
plain products and sectors (“atomic”)

2. Postulate datasets based on common knowledge + AI

3. Refine datasets based on internal and open source information (PRTR, 
Wikipedia, UN Food database, satellite images, ..)

4. Using reasoning and graph databases and models

5. Calculate data quality 

6. ..until satisfactory

Dimensions are flows, processes, locations.
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Approach: gated AI, for new datasets
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Approach: entire database
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Structure of the LCA database?

Dimensions are flows, processes, locations.

This creates a massive sustainability database with traceable quality. 

We call it the MSDB.

The database is prepared for openLCA initially (most powerful, our own software, 
widely used)
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Combined nomenclature

• https://taxation-
customs.ec.europa.eu/customs-4/calculation-
customs-duties/customs-tariff/combined-
nomenclature_en

2025, from https://tulli.fi/en/statistics/combined-
nomenclature-cn

~ 16,000 categories

These are categories for products
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Combined nomenclature
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These are categories for products
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Processes?

• Merged several classification 
systems from different domains, 
e.g. [1-3]

[1] Daniel G.H. Sorensen, Thomas Ditlev Brunoe, Kjeld Nielsen, A  classification scheme for 
production system processes, Procedia CIRP, Volume 72, 2018, Pages 609-614, ISSN 2212-8271, 
https://doi.org/10.1016/j.procir.2018.03.021.
[2] R.A. Buswell, W.R. Leal da Silva, F.P. Bos, H.R. Schipper, D. Lowke, N. Hack, H. Kloft, V. Mechtcherine, 
T. Wangler, N. Roussel, A process classification framework for defining and describing Digital 
Fabrication with Concrete, Cement and Concrete Research, Volume 134, 2020, 106068, ISSN 0008-
8846, https://doi.org/10.1016/j.cemconres.2020.106068.
[3] McCabe, W.L, Smith, J.C., and Harriott, P., “Unit Operations of Chemical Engineering”, 7th Edition, 
McGraw-Hill Book Co, 2005
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Locations

• For now, the default openLCA locations, but extendable; each with long lat and GeoJSON
information



And the entire database

• Created in openLCA now, with “gated AI”. 

• Works well, we are finetuning (setup, data sources, routines…)

• 500,000 processes systems work in openLCA (!)

• Database itself is agnostic to specific flow reference systems, modelling methods (allocation, 
end of life, …) to maximise application possibilities

• Conversion to specific reference systems and modelling rules via Graph database (typedb)1
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1 see Ciroth, A.: A different way of mapping LCA elements



MSDB, comparison to other databases
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MSDB, comparison to other databases

1. (it is not released yet, but soon)

2. 500,000 datasets – much larger than other databases

3. The database is 

1. A database (!)

2. An answering machine, able to provide datasets for any requested product

3. A system that can be trained for specific sectors, locations, …

4. An LCA assistant in openLCA 
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MSDB, the LCA assistant

The LCA assistant is just a tool in openLCA that proposes datasets. 
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MSDB, a modular treatment of infrastructure
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• Machines are not directly allocated to the process 
but this contribution is driven by capacity, lifetime, 
utilization, and can thus be configured. Sources are 
provided. 

• We will provide default values



E.g., PCB production
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MSDB 
compared to 
IO 
databases
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(such as exiobase, 
for example)



MSDB compared to IO databases
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(such as exiobase, for example)

exiobase 382, pxp MSDB

process dataset size (flows) 10,912 3-35

Locations global, 49 569

Datasets 8,148 500,000

Documentation on dataset level none (!) on dataset and flow level

Flexibility none but several versions available adjustable



MSDB compared to IO databases
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(such as exiobase, for example)
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process dataset size (flows) 10,912 3-35

Locations global, 49 569

Datasets 8,148 500,000

Documentation on dataset level none (!) on dataset and flow level
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MSDB compared to LCA unit process databases
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(such as Agribalyse, for example)



MSDB compared to LCA databases
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(such as Agribalyse, for example)

Agribalyse 311 MSDB

process dataset size (flows) 1-3622 3-35

Locations 570 569

Datasets 17.557 500.000

Documentation on dataset level on dataset and flow level on dataset and flow level

Flexibility adjustable apart from system processes adjustable



MSDB compared to LCA databases
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(such as Agribalyse, for example)
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MSDB, next steps
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Next steps

• Deliver first version, spring 2025

• Put the database for tests

• in projects

• with external experts

• Document and explain
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Thank you!

Dr. Andreas Ciroth, ciroth@greendelta.com
GreenDelta GmbH
Alt-Moabit 130, 10557 Berlin
www.greendelta.com
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