Supplementary Material

Ratio scales for pairing indicator/factors during the pairwise comparisons matrix (PCM)
[bookmark: _GoBack]Table 1. Fundamental ratio scales for pairwise comparisons
	Intensity of Importance
	Definition
	Explanation

	1
	Equal importance
	Element a and b contribute equally to the objective

	3
	Moderate/weak importance of one over another
	Experience and judgment slightly favour element a over b

	5
	Essential or strong importance
	Experience and judgment strongly favour element a over b

	7
	Demonstrated importance
	Element a is favoured very strongly over b; its dominance is demonstrated in practice

	9
	Absolute importance
	The evidence favouring element over a over b is of the highest possible order of affirmation

	2, 4, 6, 8, 1/2, 1/4, 1/6, 1/8
	Intermediate values between the two adjacent judgments 
	When compromise is needed. For example, 4 can be used for the intermediate value between 3 and 5

	1/3
	Moderately less important

	1/5
	Strongly less important

	1/7
	Very strongly less important

	1/9
	Extremely less important

	Reciprocals of above nonzero
	If a has one of the above numbers assigned to it when compared with b. Then b has the reciprocal value when compared with a.


Source: Saaty, 1977


2015 Pairwise comparison matrix and the normalised indices
Table 2. Pairwise comparison matrix for WEF nexus indicators in South Africa for 2015. Only the yellow section is completed as the other are reciprocals
	Indicator
	Pairwise comparison matrix

	
	Water availability
	Water productivity
	Energy accessibility
	Energy productivity
	Food self-sufficiency
	Cereal productivity

	Water availability
	1
	1/3
	1/2
	1
	1
	1

	Water productivity
	3
	1
	1/3
	1/2
	1/3
	1

	Energy accessibility
	2
	3
	1
	1
	1/4
	1/3

	Energy productivity
	1
	2
	1
	1
	1/3
	1/3

	Food self-sufficiency
	1
	3
	4
	3
	1
	3

	Cereal productivity
	1
	1
	3
	3
	1/3
	1



Table 3. Normalised pairwise comparison matrix and composite indices (shaded in yellow) for 2015
	Indicator
	Normalised pairwise comparison matrix

	
	Water availability
	Water productivity
	Energy accessibility
	Energy productivity
	Food self-sufficiency
	Crop productivity
	Indices

	Water availability
	0.111
	0.032
	0.051
	0.105
	0.308
	0.150
	0.126

	Water productivity
	0.333
	0.097
	0.034
	0.053
	0.103
	0.150
	0.128

	Energy accessibility
	0.222
	0.290
	0.102
	0.105
	0.077
	0.050
	0.141

	Energy productivity
	0.111
	0.194
	0.102
	0.105
	0.103
	0.050
	0.111

	Food self-sufficiency
	0.111
	0.290
	0.407
	0.316
	0.308
	0.450
	0.314

	Crop productivity
	0.111
	0.097
	0.305
	0.316
	0.103
	0.150
	0.180

	CR = 0.035
	∑ = 1

	Composite WEF nexus index (weighted average)
	0.147





[bookmark: _Hlk25054333]2018 Pairwise comparison matrix and the normalised indices
Table 4. Pairwise comparison matrix for WEF nexus indicators in South Africa for 2018. The yellow shaded section is the only completed potion as the other section represents reciprocals
	Indicator
	Pairwise comparison matrix

	
	Water availability
	Water productivity
	Energy accessibility
	Energy productivity
	Food self-sufficiency
	Cereal productivity

	Water availability
	1
	1
	1
	1/3
	1/3
	1

	Water productivity
	1
	1
	3
	3
	1
	1

	Energy accessibility
	1
	1/3
	1
	1
	1/5
	1/3

	Energy productivity
	3
	1/3
	1
	1
	1
	5

	Food self-sufficiency
	3
	1
	5
	1
	1
	7

	Cereal productivity
	1
	1
	3
	1/5
	1/7
	1



[bookmark: _Hlk25056283]Table 5. Normalised pairwise comparison matrix and composite indices (shaded in yellow) for 2018
	Indicator
	Normalised pairwise comparison matrix

	
	Water availability
	Water productivity
	Energy accessibility
	Energy productivity
	Food self-sufficiency
	Crop productivity
	Indices

	Water availability
	0.100
	0.214
	0.071
	0.051
	0.091
	0.065
	0.099

	Water productivity
	0.100
	0.214
	0.214
	0.459
	0.272
	0.065
	0.221

	Energy accessibility
	0.100
	0.071
	0.071
	0.153
	0.054
	0.022
	0.079

	Energy productivity
	0.300
	0.071
	0.071
	0.153
	0.272
	0.326
	0.199

	Food self-sufficiency
	0.300
	0.214
	0.357
	0.153
	0.272
	0.457
	0.292

	Crop productivity
	0.100
	0.214
	0.214
	0.031
	0.039
	0.065
	0.111

	CR = 0.012
	∑ = 1

	Composite WEF nexus index (weighted average)
	0.203




