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Method: Research questions

1.Overview of current DQA methods?

2.Status of current DQA methods?

3.Strengths, Weaknesses and Points of improvement DQA methods?

4.How should data quality for the LCI of space missions be assessed?

Literature
research

Interviews

Frequency
analysis

New 
method

Multi-user
test

How can data quality be assessed and improved for the 
Life Cycle Inventory (LCI) of space missions?
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Results: Frequency analysis

Using a formalised DQA method is very unpopular
• Omitted when possible
• Only used when a Monte Carlo Analysis is required by customer
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Challenges using the pedigree matrix

All

• Interpretation required for pedigree this makes
• The DQA results non-reproducible
• The DQA method very time-intensive

• It is challenging to apply the pedigree to a 
database (background datasets)

• No DQA score propagation method

• No clear use for DQA results

• Not all relevant DQ characteristics of LCI data 
are assessed

• Very constrained by expertise of data suppliers

• DQA results not usable for Monte Carlo
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(Publicly available data, annually updated)

25



Discover the world at Leiden University

Results: New Method (Pedigree)

Geographical representativeness
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Reference data

a b c d

Local Country Country Country Country

A
ss

es
sm

en
t  

   

Local 1 2 3 4 5

a Country 2 1 2 3 4

a UN Subregion 3 2 3 4 5

a UN region 4 3 4 5 5

* Global 5 4 5 5 5
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Results: New Method (Pedigree)

DQA score propagation method
• Scores applied with pedigree

Ø Vertical propagation
via averaging
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Results: New Method (Pedigree)

DQA score propagation method
• Scores applied with pedigree

Ø Vertical propagation
via averaging

Calculation overall data quality
Ø Data Quality Rating (DQR)
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• Renewed pedigree matrix
• Reproducible
• Operationalisable

• DQA propagation method
• Foreground/background interface
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Discussion
Next steps
• Perform multi-user test 
• Operationalisation
• Further research regarding

• Non-weighted averaging
(to omit model and characterisation uncertainty)

• DQA for each impact category (Current ESA method)

Limitations
• Only compares inventory data to true data

• No model uncertainty
• No characterisation uncertainty

• More data driven -> Slightly different scores than previous method
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Opportunities for improvement

• Interpretation required for pedigree this makes
• The DQA results non-reproducible
• The DQA method very time-intensive

• It is impossible to apply the pedigree to a 
database (background datasets)

• No DQA score aggregation method

• No clear use for DQA results

• Not all relevant DQ characteristics of LCI data 
are assessed

• Very constrained by expertise of data suppliers

• DQA results not usable for Monte Carlo

• Clear instructions and distinction between flow, 
process, model level

• Minimise time required
Ø Operationalise DQA

• Extract results usable for Monte Carlo
Ø Probability density & Range of values

• Operationalisation
Ø Minimise required user input
Ø Use data already present in database 

information for scoring
Ø Use modelling decision for scoring

• Add DQA score propagation method

… al whilst keeping in mind
data availability constraints
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Pedigree matrix (1/2) 
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Pedigree matrix (2/2)
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Inherent uncertainty/Spread (Prim. data)
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Inherent uncertainty/Spread (Sec. data)
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Temporal Representativeness (TiR)
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Technological Representativeness (TeR)
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Geographical Representativeness (GeR)

Geographical representativeness
Aspects to be scored:

• Granularity 
• Based on UN standard

(local, country, UN subregion, UN region, global)
• Location 

• Carbon intensity of electricity grid
Grouped in a, b, c, d
(Publicly available data, annually updated)

Reference data

a b c d

Local Country Country Country Country

A
ss
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sm

en
t  

   

Local 1 2 3 4 5

a Country 2 1 2 3 4

a UN Subregion 3 2 3 4 5

a UN region 4 3 4 5 5

* Global 5 4 5 5 5
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Completeness (C)
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Methodological Appropriaties (M)
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Glossary of Terms
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Indicators (2/3)
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Indicators (3/3)


