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Appendix 1 Nutrition-related metrics used to estimate the contribution of home garden diversification to satisfying household dietary requirements.

Table A1.1 Diet-D diversity metrics
	Diet diversity
	Interpretation 
	Units
	Calculation
	Data requirement
	Definition and details
	General and FarmDESIGN limitations and assumptions 
	Reference

	Household dietary diversity scores - HDDS
	Count of food groups consumed by the households in a reference time (often over the preceding 24-hours). 
	No. food groups
	
Food groups (FG): 1) dark green leafy vegetables, 2) eggs, 3) fish and seafood, 4) grains, 5) meat and poultry, 6) nuts and seeds, 7) other fruits, 8) other vegetables, 9) pulses, 10) vitamin A rich fruits, 11) vitamin A-rich vegetables, roots and tubers, 12) white roots and tubers and plantains. 
	DietaryDietary recalls
	The HDDS reflect the economic access to food, and it is a proxy for dietary diversity (Kennedy et al., 2011).
	HDDS in FarmDESIGN assess diet diversity on a yearly basis. 

No need for setting minimum quantities below which foods are not considered to reflect economic access to food (Kennedy et al., 2011). 
	Source: Kennedy et al., (2011); FAO and FHI 360 (2016)

Used by: Sibhatu et al., (2015); Remans et al., (2011); Jones et al., (2014)

	Species Richness - SRD
	Count of the different species (plants and animals) consumed from on- and off-farm sources at the individual or household level in a reference time
	Number of species
	SRD = Σ Species consumed from on- and off-farm sources
	Dietary recallsrecalls
	SRD measures the diversity on a diet at the species level.

Food intakes from eight countries indicated that the SRD predicted nutrient adequacy more accurately than NFDD and Simpson’s index (Lachat et al., 2017)
	SRD does not take into account consumption frequency or quantity. 

SRD exclude the contribution of diverse food items by one species (e.g. pumpkin seeds, leaves, flower, and fruit). 

	Used by: Lachat et al., 2017; 

	Nutritional Functional Diversity on a diet NFDD
	Estimate the nutritional functional contribution based on each food item nutrient profile. 
	Dimensionless
	NFDD = i’*h2
i’: branch presence ⁄absence row vector with the species consumed from on- and off-farm sources.
h2: branch length vector (Mouchet et al., 2010)
	Dietary recallsrecalls

Food item nutritional profile from food composition tables

Dietary reference intakes - DRI (e.g. adult male)


	Commonly used in community ecology. 

NFDD accurately captures food availability (market and on-farm production) across seasons, geographical locations (e.g. proximity to markets) and socio-economic contexts (Luckett et al., 2015).

The NFDD uses the nutrient profile for all available species (or food items) normalized by a reference adult (e.g. adult male age group 19-50 years). Then, NFDD calculates the Euclidean distance in trait space among species, to create a dendrogram, where species in closer branches have similar nutrient profiles and nutrient content (Mouchet et al., 2010; Remans et al., 2011).

Larger NFDD associated to access to markets rather than to on-farm production (Luckett et al., 2015)
	Nutritional composition data is standardized as the % DRI for the specific nutrient provided by 100g100g of the edible item.

NFDD should be used as a measure of nutrient availability, not adequacy (Luckett et al., 2015). Relative rather than absolute measure. Useful when reliable abundance data is missing (Wood 2018)

NFDD values change based on the distance method for defining species (or food items) clusters (Pla et al., 2012; Petchey & Gaston 2007)

Same limitations as SRD when using species rather than food items. 
 
NFDD works better for species richness above 30 species or where the number of species is less than the number of traits. Nonetheless, this metric has attracted critique due to the cluster, and for instance, the reduction of the functional space (Mouchet et al.; 2010; 2008; Villeger et al., 2008).

NFDD comparisons are meaningful when identical traits are measured (Petchey and Gaston 2007) 
	Source: Petchey and Gaston, (2002, 2006, 2007)

Used by Luckett et al., 2015 (used food items); Lachat et al., 
2018 (used food items)

	Shannon-Weaver diversity index on a diet - HD
	Reflects the diversity and the distribution of consumed foods from on- and off-farm sources. 
	Dimensionless.

HD = 0; One food item dominates consumed foods

HD = 1 greater richness and evenness distribution among food items.
	
Pi: share by weight of the ith food item in the total quantity of food available for human consumption (on and off farm). 

n: the total number of food items
	Food consumption data
	Commonly used in community ecology

HD jointly assess food item diversity and distribution
	Capture better rare crops or food items than Simpson’s diversity index.

HD values normalized with 1/ln (n) to get H ranging between 0-1. 
	Source: Shannon and Weaver, 1963

Used by Remans et al., (2014); IFPRI (2015); Dewey (1981) (not normalized, used it to assess intake calories distribution)

	Simpson’s diversity index on a diet - DD
	Similar to HD but less sensitive to the presence of rare food items
	0=no diversity 
1=equal distribution in weight among consumed food items. 
	
Pi: share by weight of the ith food item in the total quantity of foods consumed (on and off farm).
	Food consumption data

	Commonly used in community ecology

DD jointly assess diversity and distribution
	Less sensitive to rare species than HD. 
	Source: Simpson (1949)

Simpsons Index used by Jones et al., (2014)

Used by Lachat et al., (2018)



Table A1.2 Production -P diversity metrics
	Production diversity
	Interpretation
	Units
	Calculation
	Data requirement
	Definition and details
	General and FarmDESIGN limitations and assumptions 
	Reference

	Production Species Richness – SRP
	Count of the different species (plants and animals) produced on-farm for household consumption. 
	Number of species
	SRP = Σ Species produced on-farm for household consumption
	Farming systems characterization data
	SRP measures the on-farm diversity at the species level.
	Same as SRD
	Used by Herrero et al., (2017) (measured number of commodities produced in a pixel) 
Remans et al., 2011 (measured number of identified edible species per farm)
Linderhof et al., 2016 (measured harvested crop count)

	Nutritional Functional Diversity - NFDP
	Estimates the nutritional functional contribution based on each food item nutrient profile. 
	Dimensionless
	Same as NFDD
	Farming systems characterization data 

Species nutritional profile (Food composition tables)

Reference DRI (e.g. adult male)
	Same as NFDD

Larger NFDP associated to larger on-farm crops species richness (DeClerck et al., 2011; Remans et al., 2011).
	Same as NFDD
	Source: Petchey and Gaston, (2002) and (2006)

NFDP used by 
Remans et al (2011), DeClerck et al., (2014), (both used species).

	Shannon-Weaver diversity index on the production -  HP
	Reflects the diversity and the distribution of  on-farm production for consumption 
	Dimensionless.

HP = 0; 
Production for consumption is dominated by one crop or food item

HP =1 greater richness and evenness distribution
	

Pi: share by weight of the ith food item in the total quantity of food produced for consumption. 

n: total number of food item
	Farming systems characterization data. On-farm production for household consumption data. 
	Same as HD
	Same as HD
	Source: Shannon and Weaver, (1963)

HP: Used by Remans et al., (2014); Herrero et al., (2017)

	Simpson’s diversity index on the production - DP
	
	Same as DP
	

Pi: share by weight of the ith crop in the total quantity of food produced on-farm for consumption
	Farming systems characterization data. On-farm production for household consumption data.
	Same as DD
	Same as DD
	Proposed by Simpson 1949

	Nutritional yield (per nutrient) - Yi
	Number of reference adults with satisfied nutritional requirements for a nutrient given the whole farm production or a hectare
	Reference adults ha-1 yr-1 per nutrient
		
r: nutrient (e.g. vitamin A)
Fi: fresh weight produced (kg.year-1) of crop product i 
Cr,i: content of nutrient r in crop product i (g.kg-1)
Fj fresh weight (kg.year-1) of animal product j 
Fr,j content of nutrient r in animal product j (g.kg-1)
Rr: DRI requirement for nutrient r for a reference adult per year (g person -1year-1) 
FA: farm area (ha)
n: total number of crop products
m: total number of animal products 
	Farming systems characterization data 

Food item nutritional profile (Food composition tables)

Reference DRI (e.g. adult male)
	Estimates the number of adults whose yearly dietary reference intakes (DRI) are completely covered given a certain area and time reference.
	Nutritional composition data is standardized as the % DRI for the specific nutrient provided by 100g100g of the edible item.

Estimates the whole farm potential contribution rather than the food allocated to household consumption. 

Applied to a single nutrient. 

Smaller Yi across nutrients indicate more complete diets. 
	Source: DeFries et al., 2015

Used by Herrero et al., (2017)



Table 1A1.3. Nutrient adequacy metrics 
	Nutrient adequacy
	Interpretation
	Units
	Calculation
	Data requirement
	Definition and details
	General and FarmDESIGN limitations and assumptions 
	Reference

	Nutrient deviations - NDi
	Diet (on- and off-farm foods) theoretical contribution to household dietary requirements for a specific nutrient. 
	0= household nutritional requirements and diet nutrient supply are equal
<0% deficit
>0% super plus 
	

EIj is the household dietary intake for nutrient jth
ER is the household dietary requirement for nutrient jth
	Dietary recallsrecalls

Food item nutritional profile (Food composition tables)

DRI for each household member based on age, sex, and reproductive status. 
	Compares nutrient availability from consumed foods (and off-farm purchases) with the nutritional requirement given a household demographics and nutrient requirement
	
	Source:  Groot (2018)
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