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Network LCA in circular economy applications
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• Network LCA is a tool which can be used for

• LCA data collection
• LCA data analysis
• Product design
• Sharing the LCA results within the network of

multiple operators/companies (value chain/network)



17/06/2025 VTT – beyond the obvious

• Circular economy
requires tools which
facilitate collaboration
between various value
chain partners from
different companies

• Works both for linear and
circular economy settings

• The tool can also serve
the value chain operators
within a single
organization

Network LCA  &
circular economy
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• Trusted operator (e.g. VTT) maintains network
level shared model. While the model is shared,
data is not in the original set-up. NOTE: this
requirement can be relaxed in the new set-up (to
ease e.g. sustainability reporting): all network
partners can send data requests to each other.

• Network partners can test independently of the
trusted operator and each other how changes of
their own data affects their local and the network
level results, e.g. total carbon footprint =>
process design & optimization

• Model and data inputs can be constantly
improved & updated (can start with incomplete
data)

• Can be extended to integrated assessments such
as LCC (Life Cycle Costing analysis) + LCA

How to share knowledge in the network?

LCI data validation



How to use Network LCA for product design &
carbon footprint minimization?
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Simple example (comparing two steel cup
manufacturing methods)
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Can be modified by the user

Can be modified by
the user
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Results table

Carbon footprint
results for
baseline system

Carbon footprint
results for new
product system

Carbon handprint –
positive impact gained
with the new product
system
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Data flow diagram of VTT Network LCA tool
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LCA model data input sources
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• Sulca and other LCA modeling software tools can use and map
data inputs from commercial databases (e.g. EcoInvent)

• Primary data sources for accurate assessments (e.g. company-
specific databases, measurement systems etc.)

• (1) from withing the same company
• (2) from other network partners



Why are software tools for LCA modeling
needed? Example: Sulca model

 Large amounts of data are used for calculations (e.g. the flowsheet above includes > 50 processes
and > 3000 variables)

 Visualisation of complex life cycles
 Analysis of results easier than with Excel
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Using LCA models through GUI
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• Two simple graphical user interfaces have been constructed
during the project

• (1) GUI-1 (coffee cup manufacturing) <= fast, open
• (2) GUI-2 (ship manufacturing) <= slow, closed

• No installation is needed, usable via browser

• Does not require deep LCA expertise (model ready-made)

• Human-machine interaction (transferable amount of data is
small, standardized static input fields)



GUI: Example 1 (open demo model)
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GUI: Example 2 (ship model)

17/06/2025 VTT – beyond the obvious



Using LCA model through API
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• A well-documented application programming interface (API) is
available for Network LCA

• Interface for machine-to-machine communication

• Leaving out initialization and final clean-up commands, the API
workflow looks as follows:



Calling Network LCA API via command line tool
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• (1) Attach value for the input variable (Crew cabin, unit: kg):

 > curl --request POST… -F
"variableNames=[\"MT_Shipbuilding_model_to_VTT.c.Ship.var.Crew_Cabin.i
nput.config\"]" -F values=[1086581.0]
https://ciss.modellingfactory.com/API/fmi2cs/?request=fmi2SetReal

… = Some parameters left out for clarity



Calling Network LCA API via command line tool
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• (2) Perform simulation = life-cycle impact assessment (for a single
time-step):

 > curl --request POST… -F totalSimulationTime=0.1 -F stepSize=0.1
https://ciss.modellingfactory.com/API/fmi2cs/?request=fmi2DoStep

… = Some parameters left out for clarity



Calling Network LCA API via command line tool
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• (3) Read output variable (carbon emissions (air)):

 > curl --request POST… -F "variableNames=[\"Variables.Air.ia[0]\"]"
https://ciss.modellingfactory.com/API/fmi2cs/?request=fmi2GetReal

… = Some parameters left out for clarity



Using Sulca model through API
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• NOTE: API enables generation and transfer of large amounts of
sustainability data

• Possible to generate data for a full-fledged LCA report,
calculation not restricted to just carbon footprint

• Possible to generate ‘what-if-scenarios’ for different product
composition and process conditions



Data transfer in data portal (Semantum)
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• VTT Network LCA tool and Semantum Network LCA data portal
are independent software installations

• Currently, Semantum data portal focuses primarily on shared
non-sensitive data transfer in LCA-standard format
(ILCD/eILCD, also Excel) between all network members

• VTT tool supports both sensitive and non-sensitive data usage
in fixed non-LCA-standard format

• Possible to combine these two approaches in the future



Data
flow
diagram



Creating data request template



Answering data request



Summary
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• In the widest sense Network LCA is a tool which can
be used for LCA data collection, analysis, product
design and sharing the LCA results within the
network of multiple operators/companies

• Semantum and VTT have both contributed to
creation of LCA tools for networked operators.
Semantum’s focus has been in LCA-standard data
transfer and VTT’s focus in offering LCA calculation
services without using standardized data format.
Both approaches can be combined in the future.


