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Background
Calculating Green House Gas (GHG) emissions requires real-world data observations

quantifying various aspects of business activities and methodologies for transforming activity data To demonstrate and evaluate our solutions, we are developing a semantic data management tool
into GHG estimates. with UK farmers to enable detailed and automated transparent analysis of carbon footprint
associated with individual parts of the farm operation.

Applications & Current Work

Reported emissions estimates may differ depending on:
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Solution - https://tec-toolkit.github.io
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Transparent Emissions Calculations (TEC) toolkit enables modelling, sharing, querying, and
0 0 0 T - - 0 Emissions Calculation Steps i
validation of semantic provenance descriptions of GHG emissions calculation processes.
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Intended Uses: (1) Integrating data resources required to perform and analyse the results of
Apply CF to Electricity Usage Electricity Usage - 1928.68kWh [electricity] Footprint Estimate - 372.97kg [carbon dioxide equivalent]

emissions calculations from heterogeneous sources, and support their comparison;
(2) Supporting transparency by providing tools to record provenance of reported emissions values; Electricity Conversion Factor - 0.19kg [carbon dioxide equivalent]
(3) Supporting the automated validations of emissions calculations to reduce errors.
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EP-PLAN - Extended Provenance Plan Ontology

sosa:FeatureOFInterest
sosa:observedProperty FeatureOfinterest ™

?id a ecfo:EmissionConversionFactor;
ecfo:hasApplicableLocation/rdfs:label "United Kingdom"@en,;
ecfo:hasScope ecfo:Scope2;
ecfo:hasTag <https://w3id.org/ectkg/i/lUK%20electricity>;
ecfo:hasEmissionTarget <http://www.wikidata.org/entity/Q1933140>;

ecfo:hasTargetUnit <http://www.wikidata.org/entity/Q11570>.

sosa:hasResult
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EP-Plan (https://w3id.org/ep-plan) extends W3C PROV-O to enable descriptions of abstract plans ’ 01700:00:00 31T23:59:59 i Out-Of-Date
and corresponding execution traces. Furthermore, constraints associated with planned steps may
be defined which we use to guide the execution of the emissions calculation formulas.
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PECO (https:w3id.org/peco) describes provenance traces of carbon emissions calculations by ' | CONSTRUCTY slomont
capturing the activity data and calculation steps used to estimate the emissions. : 2id ep-plan:correspondsToVariable ?var. :
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udt:Unit
_y.

qudt:unit

‘inEmissi ivi udt:has 3 e _
peco:inEmissionActivityContext 5 SantityKind qudt:QuantityKind 2id 7p %0.
OPTIONAL{
prov:used ?id ecfo:hasApplicablePeriod ?02.
prov:wasGeneratedBy ?02 ?7p3 ?703.
7?03 7p4 ?04.
}

peco:hasEmissionScore

VALUES (?var) { (<urn:ngsi-ld:EmissionCalcualtionMethod:Plan:Electricity%20Irrigation%20Rig:Var:ECF>)}
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Future Work Related Publications

Unresolved challenges include:

e Markovic, M., Garijo, D., Germano, S., Naja, I. (2023). TEC: Transparent Emissions
Calculation Toolkit. In: Payne, T.R., et al. The Semantic Web — ISWC 2023. ISWC 2023.
Lecture Notes in Computer Science, vol 14266. Springer, Cham.

» automatic alignment of appropriate conversion factors to specific assets/activities

 descriptions and the integration of process-based and machine learning components for
emissions estimates within semantic pipelines

« automatic generation of data processing queries and calculation explanation from provenance
traces (e.g., using Large Language Models)

o Markovic, M., Garijo, D., Edwards, P. and Vasconcelos, W., 2019, October. Semantic
modelling of plans and execution traces for enhancing transparency of loT systems. In 2019
Sixth International Conference on Internet of Things: Systems, Management and Security
(IOTSMS) (pp. 110-115). IEEE.
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