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Model specification
The standard Heckman sample selection model comprises a selection and an outcome equation. In the selection equation, a probit model is used to estimate the probability of an observation entering a sample. The outcome equation uses ordinary least squares (OLS) to predict the ultimate dependent variable. This process uses the selection equation to create a selection parameter, the inverse Mills ratio (IMR), to account for the potential biases that may result from non-randomness. In the second stage, the outcome equation includes the selection parameter, IMR, to account for potential sample selection bias 66. 
The selection (adoption) equation is:
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 represents a latent variable for respondent i relating to the biogas adoption question.  is the indicator variable, which takes the value of 1 if the latent variable is greater than 0 (the respondent's answer is "Yes") and 0 otherwise (the respondent's answer is "No").  is a vector of explanatory variables that includes individuals' sociodemographic and cultural characteristics, and β is a vector of associated unknown parameter values. The random error term assumes that  ∼ N (0,1). 
The estimation of equation (1) is used to construct the IMR for each respondent i for those willing to pay for biogas, derived as: 
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where  is the standard normal density function and  is the cumulative probability function. In the second stage,  is used as an instrumental variable as a correction factor for sample selection. Then, the WTP valuation model is estimated as follows: 
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where  is the the covariance between the error terms in the selection equation and the WTP equation. If  is significantly different from zero, selection bias is present.
[bookmark: _Hlk160727526][bookmark: _Hlk160727483][bookmark: _Hlk160727461]Bootstrap resampling is used for robust standard errors since conventional standard errors may not have asymptotic properties according to the Heckman model67. Additionally, for the models at the household level (joint) model and the women's model, there is more than one individual per household. We cluster standard errors by household to address the potential correlation between observations within the same households. Standard errors allow for intragroup correlation, relaxing the requirement for independent observation. In the model where only men's responses are considered, clustering is unnecessary since there is only one response from one man per household.
Empirical Specification 
The first equation in the Heckman sample selection model estimates the probability that the respondent is willing to adopt biogas for cooking daily meals. A probit regression on the willingness to adopt or not is modelled as follows:
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where  is the probability that a respondent is willing to adopt biogas. βi is the coefficient of the explanatory and control variables, and εi is the error term.
The second equation estimates the amount the respondents are willing to pay for biogas. Since the regression is truncated at zero, we specify a Tobit model as follows:
		(5)
where  is the amount, the ith respondent is willing to pay for biogas for cooking, βi are parameters to be estimated, and εi is the error term.
For the selection equation, the explanatory variable is a binary variable obtained through the question: "Would you consider using biogas for cooking in your household?". For the second stage, a payment card-type question is asked. The question is, "How much would you be willing to pay to get enough biogas for cooking your everyday meals?" To elicit participants' WTP and avoid biased responses, the WTP has four categories: <100 NGN per day, 100-200 NGN per day, 201-300 NGN per day or >300 NGN per day. However, to facilitate the calculation of the model, the variable was recoded as the mean of each range. Therefore, we obtained the values 50 NGN, 150 NGN, 250 NGN and 350 NGN.+



Robustness models
The results of the logistic (Table S1) and interval regression (Table S2) models demonstrate significant consistency with those obtained in the Heckman model, thereby reinforcing the robustness of the original findings. In both approaches, variables related to household size, cooking time and Typha abundance are found to be significant in the majority of models, indicating that these variables are consistently important for the adoption and willingness to pay (WTP) for biogas technology. This suggests that the results are robust, and the inclusion of these alternative models reinforces the validity of the conclusions reached in the original Heckman model. Furthermore, the slight variations in coefficients and significances between the models reflect sensitivity to different specifications, but do not compromise the overall integrity of the findings.

	Table S1. Logistic regression Adoption Equation 

	
	
	Total 
	Female
	Male

	Adoption 
	Gender (1=female, 0=male)
	0.541**
(0.271)
	
	

	
	Age
	0.011
(0.010)
	0.026**
(0.009)
	0.001
(0.024)

	
	Household size
	0.053**
(0.026)
	0.067***
(0.021)
	-0.010
(0.059)

	
	Income
	-0.289
(0.232)
	-0.614**
(0.229)
	0.174
(0.431)

	
	Cooking concerns
	-0.585**
(0.271)
	-1.092***
(0.319)
	-0.226
(0.462)

	
	Cooking time
	0.144***
(0.033)
	0.221***
(0.047)
	0.130**
(0.054)

	
	Typha abundant
	1.118***
(0.300)
	0.687**
(0.236)
	1.389**
(0.569)

	
	PowerImportant Decison
	1.085***
(0.219)
	1.205***
(0.205)
	0.911*
(0.515)

	
	Togetherness
	0.689**
(0.302)
	0.085
(0.282)
	1.121**
(0.525)

	
	AfterLunch 
	-0.312
(0.206)
	-0.107
(0.209)
	-0.102
(0.468)

	
	Same gender
	0.170
(0.304)
	0.742
(0.433)
	-0.787
(0.472)

	
	Constant
	-2.218***
(0.662)
	-2.357***
(0.609)
	-1.262
(1.265)

	
	Loglik(model)
	-229.5
	-229.5
	-74.15

	
	Number of observations
	365
	217
	148

	*p < 0.10, **p < 0.05, ***p < 0.01







	Table S2. Interval regression WTP equation

	
	
	Total 
	Female
	Male

	WTP 
	Gender (1=female, 0=male)
	-7.763
(8.833)
	
	

	
	Household size
	2.082**
(0.878)
	0.251
(0.669)
	4.684**
(1.634)

	
	Income
	9.817
(9.508)
	10.44
(8.928)
	5.679
(16.792)

	
	Cooking time
	2.405**
(1.119)
	3.4664***
(1.293)
	3.060
(2.001)

	
	Biomass
	23.047***
(8.674)
	6.504
(7.206)
	24.810
(16.952)

	
	Typha abundant
	-47.189**
(9.245)
	-68.9397***
(8.250)
	-32.781*
(19.362)

	
	Workshop
	43.112***
(11.684)
	70.191***
(10.942)
	22.899
(26.380)

	
	AfterLunch time
	28.992**
(9.494)
	51.811***
(8.151)
	9.121
(18.653)

	
	Same gender
	1.902
(10.232)
	30.432**
(8.401)
	-2.428
(17.930)

	
	Constant
	140.775***
(19.958)
	123.823***
(16.886)
	120.422***
(32.045)

	
	Loglik(model)
	-229.5
	-229.5
	-136.7

	
	Number of observations
	260
	160
	104

	*p < 0.10, **p < 0.05, ***p < 0.01
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