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Eco-design and responsible innovation suffer from this 

situation:

 Limited access to high-quality, component-level data

 Information that is often outdated or incomplete

 Knowledge that is fragmented and difficult to mobilize

naKnow addresses the lack of transparent, 

reliable, and actionable environmental 

intelligence for electronic components.



 naKnow Association 
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LCA & methods expertise

Policy making and regulations

Ecodesign improvement

Supply chain impact

Reporting ESG

Knowledge creation and transmission

A network of experts in the industry, 

research and academia

Reliable collaborative LCA data
RESEARCH AND TECHNOLOGY 

ORGANISATION ACADEMIA PLAYERS

INDUSTRY PLAYERS

PUBLIC BODIES

Provide environmental data expertise

DATABASES PROVIDERS

CONSULTANCIES

Provide data, research expertise and laboratory facilities

Global impact & ESG reporting improvement

HYPERSCALERS

01 ASSOCIATION GOVERNANCE

A board with diverse representation

02 OPEN KNOWLEDGE BASE

Reviewed and traceable knowledge+
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Opaque supply chains and technical modeling require domain and LCA expertiseICT environmental assessment is complexPARAMETRIC LIFE CYCLE ASSESSMENTIndustry knows the products; LCA practitioners know the methodologyExpertise is fragmentedA shared language for simpler, transparent, collaborative modelingParametric LCA can bridge this gap!
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 Overview of the Method
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support

testing correction

comparison

EXISTING 

MODELS

PARAMETRIC 

LCA MODELS

LABORATORY 

EXPERIMENTS

LITERATURE 

RESEARCH

Five components

Printed Circuit Board

Integrated Circuits

Optical Sensors

Hard Disk Drive

Screens
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 From unstructured data…
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https://lib.naknow.eco/

https://lib.naknow.eco/


 …to LCIA data, at scale!
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Litterature

Expert knowledge

YAML config files Calculator Impact 

characterization

LCIA 

data

Documented in the 

knowledge base
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https://lib.naknow.eco/doku.php?id=start


 A co-owned modeling process: Enable non-LCA experts to contribute and review results

 Collaboration: Model a process once, share it, re-use it and improve it!

 Parametric & scalable LCA: Automate calculations across scenarios and models with a 

reproducible parameter space

 Version control: Track changes to models, data, and results 

 Data confidentiality: Publish the logic to audit the process, not all the data

 Background DB: Ease the change of background DB, centralize mappings

 Why this approach?
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HOW DOES THIS 

COLLABORATIVE 

APPROACH ACTUALLY 

WORK?
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Describe the YAML in short, detailing pathways

Ajouter la parametrisation

 A structured format
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Electroless 

deposition  

activation

Electroless 

deposition  

PTH

Electroless 

deposition  

etching

Previous steps 

output

Next steps 

output

Electricity
PdCl2
HCl

Water

Electricity
H2SO4

SnCl2
Water
HCl

Electricity
CuSO4,5H2O

NaH2PO2.H2O
Na3C6H5O7,5.5H2O

H3BO3

NiSO4,7H2O
Water

YAML

description
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Electroless 

deposition  

PTH

Previous steps 

output

Next steps 

output

Electricity
PdCl2
HCl

Water

Electricity
H2SO4

SnCl2

Water

Electricity
CuSO4,5H2O

NaH2PO2.H2O
Na3C6H5O7,5.5H2O

H3BO3

NiSO4,7H2O
Water

HCl

Electroless 

deposition  

etching

Electroless 

deposition  

activation

PATHWAYS
Parameter 

definition
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Electroless 

deposition  

activation

Electroless 

deposition  

PTH

Electroless 

deposition  

etching

Previous steps 

output

Next steps 

output

Electricity
PdCl2
HCl

Water

Electricity
H2SO4

SnCl2
Water
HCl

Electricity
CuSO4,5H2O

NaH2PO2.H2O
Na3C6H5O7,5.5H2O

H3BO3

NiSO4,7H2O
Water

BLOCKS

YAML

description
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Electroless 

deposition  

PTH

Previous steps 

output

Next steps 

output

Electricity
PdCl2
HCl

Water

Electricity
H2SO4

SnCl2
Water
HCl

Electricity
CuSO4,5H2O

NaH2PO2.H2O
Na3C6H5O7,5.5H2O

H3BO3

NiSO4,7H2O
Water

Electroless 

deposition  

etching

Electroless 

deposition  

activation

BLOCKS

Parametric 

math formula
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Electroless 

deposition  

activation

Electroless 

deposition  

PTH

Electroless 

deposition  

etching

Previous steps 

output

Next steps 

output

Electricity
PdCl2
HCl

Water

Electricity
H2SO4

SnCl2
Water
HCl

Electricity
CuSO4,5H2O

NaH2PO2.H2O
Na3C6H5O7,5.5H2O

H3BO3

NiSO4,7H2O
Water

YAML

description

ELEMENTS
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Electroless 

deposition  

activation

Electroless 

deposition  

PTH

Electroless 

deposition  

etching

Previous steps 

output

Next steps 

output

Electricity
PdCl2
HCl

Water

Electricity
H2SO4

SnCl2
Water
HCl

Electricity
CuSO4,5H2O

NaH2PO2.H2O
Na3C6H5O7,5.5H2O

H3BO3

NiSO4,7H2O
Water

Other names

Dataset for 

each 

background 

database

ELEMENTS

Parametric LCA as a collaboration layer: bring your expertise, leave the complexity – Thibault Simon



 From blocks to results
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Electroless 

deposition  

activation

Electroless 

deposition  

etching

Electroless 

deposition 

PTH

Electricity

100 mm²

1e-2 g/m²7 kWh

7 kWh 2e-3 g/m²

5 kWh 3e-3 g/m²

Water

Electricity Water

Electricity Water

Water: 1g

Electricity: 7 kWh 

Water: 1.3g

Electricity: 14 kWh 

Water: 1.5g

Electricity: 19 kWh 

Several checks:

- units conversion (Pint)

- allowed mathematical operation (AST)

- other verifications to come

Electricity: 

19 kWh

Water: 

1.5 g

Total 

intermediary 

flows

Parametric LCA as a collaboration layer: bring your expertise, leave the complexity – Thibault Simon



 From blocks to results
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Flows

Element 

mapping

Brightway 

activity-key 

demand 

Brightway 

calculation engine

{(database, activity_id) : amount}

Unit conversion

Characterizati

on methods

Impacts 

results
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Placeholder for main calculator demo

 Demo time!
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Placeholder for main calculator demo

 Demo time!
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 Transparent data, while keeping the community’s secrets
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Aggregated 

flow n

ES1 

XML

B
ri

g
h
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a
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rt
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r

zip

Block flow 1

Block flow n

Block flow 1

Block flow l

Block 

ES1 

XML

zip

...

...

Aggregated export Disaggregated export

B
ri

g
h

tw
a
y
 

e
xp

o
rt

e
r

B
ri

g
h

tw
a
y
 

e
xp

o
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 Parametric and at scale, yet well integrated
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 Collaboration potential
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 Non-LCA experts: can contribute, build their own models 

from existing nodes, and compute results

 Non-programmers: can build parametric models without 

coding skills. Conversion from other formats to YAML could 

be made available.

 Version control: Track changes to models, data, and results 

 Auditability: anyone knowledgable on the modelized 

device can review the data, propose changes, or build its 

own version
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 Let the community focus on what matters most: not the tool, but building a transparent, 

reliable knowledge base, together!

 Provides open methodologies and tools for LCA parametric modelling

 The calculator:

► Graph-based built from YAML format, connected to Brightway and different background 

databases 

► Favorizes collaborations via human-readable and reviewable by anyone input, including 

non-coders and non LCA experts
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 Conclusion

Join us!
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