Appendix 
Table S1: Estimates of the stochastic frontier model for the conventional and sample selection models for factors influencing group membership in northern Uganda 
	Variables 
	Conventional SPF model
	Sample selection SPF model 

	
	pooled sample
	Members 
	Non-members
	Members
	Non-members

	
	Coefficients (SE)
	Coefficients (SE)
	Coefficients (SE)
	Coefficients (SE)
	Coefficients (SE)

	HECT
	1.816 (3.084)
	4.755 (4.572)
	1.127 (3.941)
	3.678 (4.686)
	11.12**(4.651)

	SEED
	-0.149 (0.197)
	0.261 (0.254)
	-0.623**(0.304)
	0.159 (0.265)
	-0.152 (0.341)

	PESTIC
	0.0002 (0.001)
	0.001 (0.001)
	0.001 (0.001)
	0.001 (0.001)
	0.003 (0.002)

	SFERT
	-95.139** (40.64)
	84.559 (64.243)
	73.075 (49.034)
	85.741 (65.622)
	23.775 (53.669)

	VARIETY
	-104.207** (42.77)
	-123.233***(48.05)
	9.611 (82.083)
	-79.465** (47.651)
	-1.341 (102.77)

	PADER
	127.009*** (22.057)
	92.143***(25.518)
	89.626***(31.509)
	95.356***(26.401)
	18.529 (36.507)

	LIRA
	120.579***(26.7)
	72.814**(32.259)
	113.580***(42.896)
	79.659***(32.828)
	5.913 (50.399)

	FEXP
	-3.839 (6.422)
	0.878 (1.755)
	-6.901 (6.914)
	-0.540 (2.086)
	-2.307 (57.88)

	AGE
	-1.793 (2.493)
	-1.384 (1.899)
	-3.416 (3.062)
	0.343 (2.014)
	-3.993 (34.368)

	EDU
	7.394 (19.227)
	16.979** (7.564)
	-1.764 (6.818)
	12.813**(7.169)
	-

	FG membership
	17.179 (17.711)
	-
	-
	-
	-

	Constant
	-34.025 (46.342)
	15.212 (68.699)
	0.927 (51.255)
	11.074 (71.004)
	33.18 (56.076)

	Log likelihood
	-1611.66
	-985.78
	-614.84
	-996.09
	-617.837

	Prob > chi2
	0.000
	0.0062
	0.0024
	0.0013
	0.013

	Sigma_u
	8.369 (140.895)
	10.377 (14.436)
	14.969 (19.689)
	1.777 (10.319)
	12.779 (35.848)

	Sigma_v
	128.052 ***(5.989)
	145.194***(9.002)
	120.173***(8.585)
	127.189***(7.133)
	132.359***(11.81)

	Lambda 
	0.654 (139.535)
	0.0715 (16.823)
	0.125 (21.416)
	0.014 (12.559)
	0.097 (37.839)

	rho
	
	
	
	-
	-

	No. observations 
	257
	158
	99
	158
	99


Note: **, and *** represent significance at 5% and 1% levels respectively; Standard Error (SE) in parentheses.


Table S2: Determinants of technical efficiency (logit, probit and the clog log model estimates) in smallholder mixed systems northern Uganda
	Variables 
	1
	2
	3

	
	Probit model
	Logit model
	Cloglog model

	
	Coefficient (SE)
	Coefficient (SE)
	Coefficient (SE)

	AGE
	0.005 
(0.012)
	0.008
 (0.019)
	0.005 
(0.011)

	EDU
	-0.022
 (0.029)
	-0.034
 (0.048)
	-0.023 
(0.029)

	FSIZE
	0.004 
(0.03)
	0.006 
(0.051)
	0.006
 (0.030)

	CRDT
	0.119
 (0.183)
	0.172
 (0.307)
	0.170 
(0.178)

	TRNG
	0.046
 (0.184)
	0.099 
(0.309)
	0.008
 (0.179)

	EXT 
	-0.893***
(0.211)
	-1.477***
(0.368)
	-0.886***
(0.195)

	SEED
	-0.004**
(0.002)
	-0.007**
(0.004)
	-0.005**
(0.002)

	PRICE
	-0.299*
(0.179)
	-0.506**
(0.300)
	-0.283 
(0.179)

	LAND 
	-0.008
 (0.012)
	-0.014
 (0.021)
	-0.007 
(0.013)

	DIST 
	0.092**
 (0.045)
	0.150**
 (0.075)
	0.096**
(0.044)

	Constant 
	1.142**
(0.448)
	1.881 
(0.744)
	0.726
 (0.443)

	Log likelihood 
	-147.81
	-148.13
	-147.04

	LR chi2 
	27.72
	27.08
	29.27

	Prob > chi2
	0.0036
	0.0045
	0.0021

	No. of observation 
	257
	257
	257


Note: **, and *** represent significance at 5% and 1% levels respectively; Standard Error (SE) in parentheses.
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