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Background 
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• Topic: Emission reporting & 
calculation standards

• Simple principle: distance * volume 
* unit energy consumption factor * 
unit emissions factor 

• Data requirements rarely satisfied
• Problem for standards: trade-off 

between simplicity and accuracy
• Uncertainties may confound 

understanding of true variation



Evolution of standards (EN16528  GLEC  ISO14083) and tooling

3After Wild (2021)



A typical case complicating data needs and requiring additional analysis, 
assumptions, or guesswork 
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How to deal with uncertainty in emissions reporting: a design 
study for supporting tooling
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Appearance of uncertainties (detail)

7



CONTEXTUAL
Definition e.g. what is carbon, what is a footprint?
Logistics System boundary scope, number of clients, trip, tour etc.

MODEL STRUCTURE
Allocation Methods when co-loading, how to distribute
Functional forms linear/non-linear
Activity assumptions trip modelling constructs

VARIABLES
Fuel used fuel type and consumption
Trip characteristics origin, destination, distance, shipment
Vehicle characteristics size and weight, payload

PARAMETERS
Emission factors averages, WTT/TTW/WTW, sources
Conversions shipment to payload to vehicle, etc.
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Trip data

Definitions

model
generalizability
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Case study
• Construction logistics
• Partial data provided by 

companies
• Key unknowns: fuel 

consumption, trip 
patterns (case 1)
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How to cope with uncertainty

Current scope

• Uncertainty measurement: tools

• Uncertainty reduction: guidelines

• Regulation? Trust in data?

• ISO alignment (aggregate!)

Necessary extensions

• Analyse impact on carrier selection

• Improve data storage systems

• Investigate uncertainties for other
modes of transport

Figure from Maier et al. (2021)11



Main Results 

• Uncertainty is not negligible
• Impact = (1) financial and (2) emissions

• Fundamental sources of uncertainty: definitions, data quality, model
generalizability

• Prone to manipulation – a factor 2 is possible

• Managing uncertainty is not trivial, given its complexity
• Incentives for uncertainty reduction?
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