Supplementary material  
Supplementary Material S1. Sampling frame and sample size
Table S1. Sampling frame and achieved sample by ward
	District
	Local Municipality 
	Wards
	Population of Agricultural households per ward 
	Proportional Targeted sample size 
	Actual sample size 

	Amathole 
	Mbashe
	Ward 23
	2229
	41
	56

	
	
	 Ward 29
	1934
	36
	43

	
	Amahlathi
	 Ward 3
	2403
	44
	45

	
	
	 Ward 5 
	2002
	37
	49

	
	Raymond Mhlaba
	Ward 21 
	1745
	32
	40

	
	
	 Ward 23
	2566
	47
	58

	OR Tambo
	Ingquza hill
	 Ward11 
	1844
	34
	49

	
	
	 Ward 12 
	1852
	34
	48

	
	Port St Johns
	 Ward 2
	2171
	40
	49

	
	
	 Ward 6
	2590
	48
	58

	
	
	Total
	21336
	393
	495



Supplementary Material S2. Multicollinearity diagnostics
Table S2. Variance inflation factors (VIF)
	Variable
	VIF
	1/VIF

	spi_drough~6
	19.33
	0.051728

	avg_temp
	15
	0.066672

	tot_prec
	6.84
	0.146226

	spi_droug~12
	4.1
	0.243858

	max_temp
	3.91
	0.256069

	imr
	2.08
	0.481243

	prisk
	1.26
	0.792117

	gender
	1.14
	0.875358

	asf
	1.09
	0.915353

	age
	1.07
	0.932404

	farmgroup
	1.06
	0.941488

	traditional
	1.06
	0.945721

	years_educ
	1.05
	0.951854

	Mean VIF
	4.54
	



Supplementary Material S3. Endogeneity tests
Table S3. Durbin and Wu–Hausman tests
	Test
	Statistic
	p-value
	Interpretation

	Durbin (score)
	31.60
	0.0000
	Strong evidence that prisk is endogenous

	Wu-Hausman
	32.87
	0.0000
	Confirms endogeneity with high confidence


Therefore, Prisk is treated as endogenous. Using IV methods is justified.

Supplementary Material S4. Instrument strength and validity
Table S4a. First‑stage instrument strength
	Metric
	Value
	Interpretation

	F-statistic
	14.61
	Above the rule-of-thumb threshold of 10-strong instrument

	Partial R²
	0.1421
	Shows the instrument explains variation in Prisk

	Minimum eigenvalue
	14.04
	Exceeds critical values (9 to 11.52) for weak instrument tests


The instrument is strong and not weak under Stock-Yogo criteria.

[bookmark: _Hlk218230131]Table S4b. Hansen’s J test of overidentifying restrictions
	Test
	Statistic
	p-value
	Interpretation

	Hansen’s J
	0.000047
	0.9946
	No evidence of invalid instruments


The instrument is valid - uncorrelated with the error term and properly excluded.



