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- Quantifying carbon emissions plays a vital role in monitoring progress towards
Net Zero

- Real-world observations of activity data and associated emission conversion
factors are one of the main tools in this monitoring effort

Carbon Emissions Calculation

Emissions Calculation Formula

GHG emissions = activity data x emission conversion factor
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Carbon Emissions Calculators

- Carbon Emissions Calculators lack the transparency mechanisms to enable
auditing of carbon emissions calculations at a highly granular level
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Key challenges

- Auditing emissions calculation process
- Proxy measurements
- Methodology assumptions
- Up to date conversion factors

- Data provenance and trust
- Comparison of emissions scores produced by different
tools
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TEC Toolkit
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TEC Toolkit Technology Stack

Rules

Ontologies

Automated Validations

Provenance of Emission
Calculations

Emission Conversion
Factors

Provenance of Emission
Calculations Ontology
(PECO)

Emission Conversion Factor
Ontology
(ECFO)
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ECFO Ontology
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ECF Knowledge Graph



Emission Conversion Factors KG

Transformed data sources to RDF
using RML mappings

Some CF properties aligned to
Wikidata entities

Over 42k CF mostly for period 2016 -
2022
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Data Validation
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PECO Ontology



Carbon footprint of ML model Training
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Semantic Machine Learning Impact Calculator
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https://docs.google.com/file/d/1ToWIv79cIwAtMwN8BcKCyII8TwU7Dn8J/preview

Future & Ongoing Work

Integration of additional datasets of CFs (EPA, IPCC, etc.)
o EPAIs already ongoing work!

Apply TEC Toolkit in additional domains such as AgriFood and manufacturing
E.g. EATS (https://eats.org.uk), UK FIRES (https://ukfires.org), and national ML
domain (https://inesdata-project.eu)

Develop open source mappings and libraries to help developers of carbon emissions
calculators integrate transparency mechanisms

Automating (or semi-automating) emissions calculation process and carbon footprint
assessment and analysis
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