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[bookmark: _GoBack]Table S1. Desirable agronomic and farmers’ preferred characteristics of winner varieties selected for upscaling experiments.
	Crop
	Variety
	Rank
	Characteristics
	Developed/Released by (Source of seed)

	DW 
	Mangudo
	1st 
	Higher GY, early maturity, resistance to rust, fetches a good market price, attractive seed color, and selected as best preferred by farmers
	SARC

	
	Utuba
	2nd 
	Higher GY, early maturity, resistant to rust, and tolerant to drought, fetch a good market price, attractive seed color
	DZARC

	
	Ude
	3rd 
	Higher GY, resistance to rust, fetching a good market price, and attractive seed color
	DZARC

	
	Mikuye-
	
	Higher GY, resistance to rust, fetching a good market price, and attractive seed color
	DZARC

	
	Melfa
	
	Higher GY, resistant to rust, preferred cookability, higher straw yield for animal feed
	Bioversity/DZARC

	
	Gullo
	
	Higher GY, early maturity, resistance to diseases, tolerance to drought, and higher straw yield.
	Farmers’ variety selected by Bioversity

	FM
	Necho
	
	Higher GY, resistance to diseases, attractive seed color, good cooking characteristics, fetches good market value, and higher straw yield.
	ADARC

	
	Jabi
	
	Higher yield, resistance to blight diseases, tolerance to lodging, higher biomass yield, specifically preferred for a local alcoholic drink. 
	Local variety

	
	Mecha
	
	Higher yield, tolerant to lodging, good threshability, specifically preferred for a local alcoholic drink.
	ADARC


	FB 
	Numan 
	1st 
	Higher GY, early maturing, resistant to diseases and insect pests, tolerant to lodging, fetch higher market price, and regarded as the best performer by farmers
	KARC

	
	Gora 
	2nd 
	Higher GY, early maturing, resistant to diseases, and tolerant to lodging
	KARC

	
	Dosha
	3rd 
	Higher GY, early maturing, resistant to diseases, tolerant to lodging, 
	HARC

	
	Alloshe 
	4th 
	Higher GY, early maturity, resistance to diseases and insect pests, and fetches an attractive market price
	SARC

	
	Mosisa  
	5th 
	Higher GY, resistance to diseases and insect pests, and fetches an attractive market price
	SARC

	
	Gebelcho
	
	Moderately resistant to chocolate spot and rust
	HARC

	
	Wolki
	
	Tolerant of lodging, moderately resistant to diseases
	HARC

	CP 
	Arerti
	1st 
	Higher GY, resistance to diseases and insect pests, fetch a good market price, and attractive seed color selected as the best performer by farmers.
	DZARC

	
	Habru
	2nd 
	Higher GY, resistance to diseases and insect pests, fetch a good market price, attractive seed color selected as best performer by farmers.
	DZARC

	
	Teketay 
	3rd  
	Higher GY, early maturing, resistance to diseases and insect pests, and fetches a good market price.
	DZARC



	
	Ejeri
	4th 
	Higher GY, early maturing, resistance to diseases and insect pests, and fetches a good market price.
	DZARC


	
	Dimitu
	5th 
	Higher GY, resistance to diseases and insect pests, and fetch attractive market price.
	DZARC



SARC= Sinana Agricultural Research Center, DZARC= Deberezeit Agricultural Research Center, ADARC=Adet Agricultural Research Center, KARC= Kulumsa Agricultural Research Center, Holleta Agricultural Research Center.

Table S2. Winner varieties of the target crops and their distribution to the respective experimental sites
	Name of SPCs/CSBs
	District
	Zone
	Crop
	Winner varieties

	Amhara 

	Lake Markos
	Debre Elias
	East Gojam
	Durum wheat
	Gulo, Mangudo, Ude

	
	
	
	Faba bean
	Dosha

	
	
	
	Finger millet
	Jabi, Mecha, Necho

	Warkaye
	Meket
	North Wollo
	Durum wheat
	Gulo, 

	
	
	
	Faba bean
	Dosha

	Addis Alem

	Farta 

	South Gondar

	Durum wheat
	Gulo Mangudo, Ude

	
	
	
	Faba bean
	Dosha, Gebelcho, Wolki

	Seriten Enideg
	Burie 
	West Gojam
	Durum wheat
	Gulo,

	
	
	
	Faba bean
	Dosha, Gebelcho, Wolki, 

	Kudmi
	Mecha 
	West Gojam
	Finger millet
	Jabi, Mecha, Necho

	Dangura 
	Semen Achefer
	West Gojam
	Finger millet
	Jabi, Mecha, Necho

	
	
	
	Faba bean
	Dosha

	Oromia

	Tuka Katara
	Lemu Bilbilo
	Arsi
	Faba bean
	Alloshe, Gora, Numan

	Hunde Gudina
	Munesa
	Arsi
	Faba bean
	Alloshe, Dosha, Gora, Mosisa, Numan

	Abdi Waka
	Ada’a
	East Shewa
	Chickpea
	Arerti, Dimtu, Ejere, Habru, Teketay

	Chefe Donsa CSB
	Gimbichu
	East Shewa
	Durum wheat
	Mangudo, Mikuye, Ude, Utuba, Melfa

	Hawi Boru
	Gimbichu
	East Shewa
	Durum wheat
	Mangudo, Ude, Utuba



Table S3. Number of beneficiary farmers (Direct beneficiary farmers (DBF), indirect beneficiary farmers (IBF), and indirect-indirect beneficiary farmers (IIBF) and the corresponding land covered by the four crop types in Amhara and Oromia regions from 2020 to 2023.
	Crop types
	DBF
	Land covered (ha)
	IBF
	Land covered (ha)
	IIBF
	Land covered (ha)
	Total BF
	Total land covered (ha)


	Durum wheat
	1669
	1008.71
	54042
	16836.8
	45897
	14616.6
	101824
	32462.11

	Finger millet
	962
	317.54
	27296
	9280.64
	23016
	7825.44
	51274
	17423.62

	Faba bean
	1551
	364.18
	30286
	10437.84
	25651
	8721.34
	57488
	19523.36

	Chickpea
	322
	81.53
	9232
	3138.4
	8272
	2812
	17826
	6031.93

	Total
	4504
	1771.96
	120856
	39693.68
	102836
	33975.38
	2281964
	75441.02



Table S4. Mean square values from analysis of variance (ANOVA) for GY of the upscaled crop varieties
	Crop 
	FM
	DW
	FB
	CP

	Source of variation
	DF
	MS
	DF
	MS
	DF
	MS
	DF
	MS

	Rep
	2
	0.04
	2
	18.15
	2
	0.33
	2
	0.60

	Location (Loc)
	2
	0.837***
	2
	6910.13***
	
	
	
	

	Varieties (Var)
	2
	0.214***
	3
	960.91***
	2
	109.98*
	4
	1.4333ns

	Loc × Var
	4
	0.326***
	3
	34.74ns
	
	
	
	

	Error
	14
	0.010***
	16
	22.57
	4
	11.87
	8
	0.9333




TableS5. Regression model test for income gains from growing the upscaled winner varieties of chickpea, durum wheat and faba bean crops
	Crop 
	Source of variance
	SS
	df
	MS
	R
	R2

	Chickpea (CP)
	Model 
	40712373.3
	8
	5089046.66***
	0.45
	0.41

	
	Residual
	50686981.7
	111
	456639.48
	
	

	
	Total 
	91399355
	119
	
	
	

	Durum wheat (DW)
	Model 
	5311378.8
	4
	1327844.7
	0.23
	0.20

	
	Residual
	17822827.5
	113
	157724.1
	
	

	
	Total 
	23134206.3
	117
	
	
	

	Faba bean (FB)
	Model 
	553459.18
	5
	110691.84
	0.01
	0.02

	
	Residual
	67463348.2
	170
	396843.23
	
	

	
	Total 
	68016807.4
	175
	
	
	



Table S6. Determinants contributing to income gain from growing of the upscaled winner varieties of CP, DW and FB
	Chickpea 
	
	
	
	
	

	Determinant 
	Coff.
	SE
	t
	p>|t|
	[95% conf. internal]

	Capacity building 
	408.36
	267.48
	1.53
	0.13
	[-121.66   938.39]

	Production cost reduction
	340.13
	175.46
	1.94
	0.05*
	[-7.55        687.82]

	High market demand
	-162.54
	345.75
	-0.47
	0.64
	[-847.68    522.60]

	Increased productivity
	353.83
	275.17
	1.29
	0.20
	[-191.43    899.1]

	Chickpea Variety upscaled contribution to income gain compared with the Arerti variety

	Dimtu
	540.92
	193.44
	2.80
	0.006***
	[157.61    924.24]

	Ejere
	1153.36
	219.01
	5.27
	0.000***
	[719.37   1587.35]

	Habru
	398.58
	198.28
	2.01
	0.047*
	[5.67   791.49]

	Teketay
	-103.69
	209.14
	-0.50
	0.62
	[-518.29   310.57]

	Durum wheat 

	Production cost reduction
	-543.19
	98.84
	-5.5
	0.000***
	[-739.01   -347.34]


	DW variety upscaled contribution to income gain compared with the Mangudo variety

	Mukiye
	-107.34
	121.69
	-0.88
	0.379
	[-348.47   133.71]

	Ude
	-11.59
	135.83
	-0.09
	0.932
	[-280.69   257.51]

	Utuba
	-90.61
	90.93
	-1.00
	0.321
	[-270.76   89.55]

	Faba bean 

	Capacity building 
	74.39
	312.52
	0.24
	0.812
	[-542.53   691.32]

	Production cost reduction
	109.60
	148.90
	0.74
	0.463
	[-184.33    403.54]


	Increased productivity
	140.56
	219.55
	0.64
	0.52
	[-292.84   573.96]

	Faba bean variety upscaled contribution to income gain compared with the Dosha variety

	Gora
	-39.07
	131.0
	-0.30
	0.766
	[-297.69    219.53]

	Numan
	-53.41
	122.4
	-0.44
	0.663
	[-295.03    188.20]
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