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Why do we measure uncertainty?

- Precision does not necessarily reduce 
uncertainty









• Standard measures caused a loss of knowledge 
and created uncertainty

Why do we measure assess uncertainty?

• Assessing uncertainty as acknowledging the 
knowledge that is lost through measurements



Types of uncertainty

• Risk (known outcomes and known probabilities)
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• Some types of uncertainty cannot be 
meaningfully quantified, or cannot be 
quantified at all

• Identify the knowledge that is lost



Qualitative methods of uncertainty analysis

• Dealing with qualitative aspects
• Knowledge Quality Assessment (integrity, responsibility, rigour, transparency, 

reproducibility); problem framing; involvement of stakeholders; selection of 
indicators; mapping uncertainty; NUSAP; sensitivity auditing; social multicriteria
evaluation (weighting of evidence and aggregation of social preferences) - (van der 
Sluijs 2007, Strand & Oughton 2009; Saltelli et al. ; Munda 2005)

• Typologies of uncertainty
• Nature of uncertainty (knowledge related & variability); risk, strict uncertainty, 

ignorance and indeterminacy (Wynne 1992); risk, uncertainty, ignorance and 
ambiguity (Stirling 2003); technical, methodological and epistemological 
uncertainty (Funtowicz & Ravetz 1990); location of uncertainty, level of uncertainty, 
quality of knowledge base, value-ladenness of choices (van der Sluijs 2006) 



• NUSAP (Funtowicz & Ravetz; 
van der Sluijs)
• Numeral (the quantity)

• Unit (the type of measure) 

• Spread (the statistical error) 

• Assessment (the quality of the 
information)

• Pedigree (the quality of the 
process of producing the 
information)

Uncertainty analysis 
Approach (i)

Dealing with qualitative 
aspects







• Analysis of the sources of 
uncertainty (Funtowicz & Ravetz 
1990)
• Technical uncertainty

• Methodological uncertainty

• Epistemological uncertainty

Uncertainty analysis 
Approach (ii)
Typologies of 
uncertainty





Energy needs
The community asked for 
connection to “Eskom”, the
national electric utility



iShack project
• Solar panels installed on roof tops

• 64% of households in Enkanini had solar panels in 
2015



Solar panels 
conflict



Technical 
uncertainty
How to provide electricity



Methodological uncertainty

• Solar panels do not meet electricity demand

• Population doubled in 4 years

• Household composition changed

• Consumption patterns changed



Epistemological uncertainty
• Enkanini residents want 

the formal recognition of 
the settlement

• Municipality: Politically 
difficult to recognize the 
informal settlement



• Analysis of the sources of 
uncertainty (Funtowicz & Ravetz 
1990)
• Technical uncertainty

• Methodological uncertainty

• Epistemological uncertainty

Typologies of 
uncertainty:

BPA



Take-home thoughts

• Uncertainty analysis requires a critical reflection about the limits of knowledge

• Analyzing uncertainty does not tame the uncertainty
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