Participatory modeling across Kenyan villages facilitates insights into the complexity of human–elephant interactions
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SUPPLEMENTARY TABLE 1 Number of participants by village and their gender from participatory sessions in the Kasigau Wildlife Corridor of Kenya.
	Village
	Total Participants
	Male/Female

	Buguta
	13
	7/6

	Bungule
	12
	6/6

	Itinyi
	12
	6/6

	Kisimenyi
	12
	6/6

	Makwasinyi
	13
	7/6

	Miasenyi
	15
	7/8

	Total
	77
	39/38



SUPPLEMENTARY TABLE 2 Literature and local references for variables in the co-created model including quotes from participants during participatory sessions that helped to inform the model (see Fig. 4 in the main text).
	Variable 
	Literature reference 
	Local references (quotes from participants)

	Access to transportation
	Karidozo et al., 2016; Virtanen et al., 2020
	“During the rains, our roads are dangerous to use, also when livestock farmers wake up in the early hours to go milk their cows, sometimes they use motorbikes, if they meet elephants on the way it can cause a fatal accident.”

	Alternative crops
	Gross et al., 2016; Mmbaga et al., 2017; Hill, 2018
	“Having alternative crops that are not so pleasing to the elephant would reduce human–elephant conflict at a large percentage, but, we do not have market, expertise, good weather conditions for other crops other than what we are already used to.”

	Alternative livelihoods
	Nyirenda et al., 2018; Salerno et al., 2020
	“We have been farmers all our life, …..we have minimal alternatives to do other than farm.”

	Bushmeat poaching
	Nyaki et al., 2014; Larson et al., 2016
	“I only depend on bushmeat for my family. It’s the only way we get to at least consume a better meal. This places us at crossroads with wildlife officers, but, until they solve our issues of elephant conflict then we will continue consuming the bushmeat. As long as its harmless to our health.”

	Carnivore conflicts
	di Minin et al., 202; Patterson et al., 2004
	“We have had lions crossing our roads late at night and hyenas scaring our school going children and this is never addressed by the wildlife services.”

	Conflict compensation
	Mackenzie & Ahabyona, 2012; Ravenelle & Nyhus, 2017; Salerno et al., 2020
	“Compensation forms that are to be filled by the farmers experiencing destruction of crops and property by elephants are always available but the funds are rarely processed.”

	Crop yields
	Davies et al., 2011; Lobell & Gourdji, 2012; Gross et al., 2018
	“Pests or drought affects the quantity of crop yields, we may have a small range of the harvest but when elephants raid your farm, you are assured of zero percent of the produce.”

	Deterrent methods
	Dublin & Hoare, 2004; Graham & Ochieng, 2008; Killion et al., 2020
	"We have tried a few techniques as use of fire, guarding the farms with torches, making noise out of iron sheets, putting up thorny branches around the farms among others. The elephants get used to most of the techniques and thereafter, they no longer react to any of them. We need better and more effective ways."

	Drought/climate change
	Lobell & Gourdji, 2012; Salite, 2019; Shiferaw et al., 2014
	“Drought reduces our crop yields, and at the same time when this happens in our farms it also happens in the parks which prompts the elephants in moving towards the residential and farming lands in search of plantations.”

	Education on elephants
	EHRA Peace Project, 2020; Makecha & Ghosal, 2017; Zarestky & Ruyle, 2016
	“We are unaware of the effective ways of peacefully living with elephants. If we could’ve been a bit knowledgeable, then HEC would be reduced by now.”

	Diverse agricultural practices/CSA
	Asante et al., 2021; Bryan et al., 2013; Nyamwamu et al., 2015; Partey et al., 2018	“Our county leadership does not effectively support the farmers at least in providing for fertilizers, seeds and irrigation measures in the wildlife corridor; leaving farmers in this side of Taita poor in agriculture and also in our general being.”


	Illegal charcoal harvest
	Haro et al., 2005; Zulu & Richardson, 2013; Asante et al., 2021
	“Charcoal harvest is one of the reasons that we as a community contribute to HEC by cutting of trees in the wildlife parks such that the elephants do not have enough plantings in the parks.” (contributed by local Chief)

	Illegal grazing
	Kamau & Sluyter, 2018; Mackenzie & Ahabyona, 2012; Okita‐Ouma et al., 2021
	“Untouchable political leaders, who are allowed to graze their cattle in the parks especially during drought period enhance HEC as the elephants now have to move towards the residential and farming area in Kasigau” 

	Income levels
	Naughton-Treves et al., 2006; Guerbois et al., 2012; Mackenzie & Ahabyona, 2012
	“When elephants attack and raid our farms then it reduces our crop yields which is always meant for sale, thus reducing our income levels and leaving farmers poor.” 


	Large family sizes
	Kideghesho et al., 2007; Nyumba et al., 2020
	“Large family sizes come with poverty and early marriages that happen due to low-income levels brought about by lack of crop yields (majorly destroyed by elephants) to sell to generate income.” 

	Payment of school fees
	Distefano, 2005; Glazebrook et al., 2020
	“Low-income levels due to low crop yields, means that community members sustain themselves with minimum economic means, thus a struggle in paying school fees for their school going children. Students sometimes have to dropout due to these reasons.” 

	Proximity to ranches
	Galanti et al., 2006; Monney et al., 2010; von Gerhardt et al., 2014
	“Our close proximity to the ranches enables the elephants to easily pave their way to residential and farming lands and that is why the metal strip fences would be much effective in our area.”

	Wildlife officers available
	Smith and Kasiki, 2000; Western et al., 2015	“Wildlife officers are not located next to our residential areas, so even apart from their response being slow, they cannot make it into the villages when called upon during destruction by elephants.”
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SUPPLEMENTARY FIG. 1 A fuzzy cognitive map of variables related to human–elephant conflict (HEC). The map was created with Mental Modeler software from a participatory session in the village of Makwasinyi in the Kasigau Wildlife Corridor, Kenya. Variables are linked together through connecting lines (edges) with the strength of association represented by the thickness of the lines. To read the model, take any variable with an arrow originating from it and with an increase of said variable it will have either a positive and increasing (a plus (+) sign) or a negative and decreasing (a minus (–) sign) causal influence on the variable it is connected to. 
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SUPPLEMENTARY FIG. 2 A fuzzy cognitive map of variables related to human–elephant conflict (HEC). The map was created with Mental Modeler software from a participatory session in the village of Kisimenyi in the Kasigau Wildlife Corridor, Kenya. Variables are linked together through connecting lines (edges) with the strength of association represented by the thickness of the lines. To read the model, take any variable with an arrow originating from it and with an increase of said variable it will have either a positive and increasing (a plus (+) sign) or a negative and decreasing (a minus (–) sign) causal influence on the variable it is connected to.
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SUPPLEMENTARY FIG. 3 A fuzzy cognitive map of variables related to human–elephant conflict (HEC). The map was created with Mental Modeler software from a participatory session in the village of Buguta in the Kasigau Wildlife Corridor, Kenya. Variables are linked together through connecting lines (edges) with the strength of association represented by the thickness of the lines. To read the model, take any variable with an arrow originating from it and with an increase of said variable it will have either a positive and increasing (a plus (+) sign) or a negative and decreasing (a minus (–) sign) causal influence on the variable it is connected to.
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SUPPLEMENTARY FIG. 4 A fuzzy cognitive map of variables related to human–elephant conflict (HEC). The map was created with Mental Modeler software from a participatory session in the village of Itinyi in the Kasigau Wildlife Corridor, Kenya. Variables are linked together through connecting lines (edges) with the strength of association represented by the thickness of the lines. To read the model, take any variable with an arrow originating from it and with an increase of said variable it will have either a positive and increasing (a plus (+) sign) or a negative and decreasing (a minus (–) sign) causal influence on the variable it is connected to.
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SUPPLEMENTARY FIG. 5 A fuzzy cognitive map of variables related to human–elephant conflict (HEC). The map was created with Mental Modeler software from a participatory session in the village of Makwasinyi in the Kasigau Wildlife Corridor, Kenya. Variables are linked together through connecting lines (edges) with the strength of association represented by the thickness of the lines. To read the model, take any variable with an arrow originating from it and with an increase of said variable it will have either a positive and increasing (a plus (+) sign) or a negative and decreasing (a minus (–) sign) causal influence on the variable it is connected to.
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SUPPLEMENTARY FIG. 6 A qualitative colour aggregation that categorizes and aids in visualization of variable types from participatory models created with six villages in the Kasigau Wildlife Corridor, Kenya (see Fig 2. in the main text, and Supplementary Figs 1–5).
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