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ABSTRACT 23 

We explored the perceptions held by subsistence farmers (living in communal lands within 24 

the CAMPFIRE programme area in northwestern Zimbabwe) towards the African lion 25 

(Panthera leo) and related conservation interventions undertaken by management authorities. 26 

Conceptually guided by the cognitive hierarchy, we used a semi-structured, face-to-face 27 

interview format to collect data across three different farming communities bordering 28 

Hwange and Zambezi National Parks. Ordinal regression models were used to analyse the 29 

data. Our results illustrate that farmers’ perceptions towards lions were strongly negative and 30 

appeared to be associated with the geographic location in which the farmer lived, as well as 31 

the farmer’s ethnic group. We also found that perceptions towards lions were not associated 32 

with specific livestock losses or to the potential benefits farmers received from wildlife 33 

conservation, e.g., school classroom blocks or road improvements. Instead, we suggest that 34 

fear of lions and perceived risk to livestock or human wellbeing may play a stronger role in 35 

shaping farmers’ perceptions compared to actual livestock losses. Moreover, we suggest that 36 

sharing information across farmer social networks within a community area, along with the 37 

potential for media attention over sensational events, may also influence perceptions towards 38 

lions. Our results contribute a baseline dataset for future applied research in this area, and 39 

provide insight into developing locally-meaningful conservation interventions, including the 40 

type of information to be shared, channels for communication, and the benefits derived from 41 

participating in wildlife conservation. 42 

Keywords: human-lion conflict, livestock depredation, Panthera leo, subsistence 43 

farmers, Zimbabwe   44 
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INTRODUCTION 45 

Worldwide, large carnivore populations are declining (Inskip & Zimmermann, 2009). This 46 

decline can be attributed to the increase in human population growth and associated resource 47 

use resulting in a reduction of natural prey, habitat fragmentation or loss, and the over-48 

exploitation of certain species (Ripple et al., 2014). Given that the world’s human population 49 

is predicted to continue to increase (Gerland et al., 2014), especially in areas next to protected 50 

areas (Wittemyer, Elsen, Bean, Burton, & Brashares, 2008), a further decline in large 51 

carnivore populations can be expected, unless human-carnivore coexistence can be improved 52 

(Woodroffe, 2000). 53 

A species struggling with the consequences of human population growth is the 54 

African lion (Panthera leo) (Bauer, Packer, Funston, Henschel, & Nowell, 2016). With fewer 55 

than 30,000 individuals remaining in fragmented populations, lions have been extirpated 56 

from 85% of their historic range, with an overall population decline of 43% over the last two 57 

decades (Bauer et al., 2016). One of the few areas in Africa with a sizable lion population is 58 

the Hwange-Matetsi Protected Area Complex (HMPAC) in Zimbabwe (IUCN, 2016). This 59 

area supports ca.700 lions and is part of the wider Kavango-Zambezi Transfrontier 60 

Conservation Area (KAZA TFCA) population: one of only six remaining areas that support 61 

over 2,000 lions (IUCN, 2016). In the HMPAC, lions are commonly killed by local 62 

subsistence farmers (hereafter: farmers) in retaliation for livestock loss (Loveridge, Hemson, 63 

Davidson, & Macdonald, 2010a). For example, between 2009 and 2017 more than 50 lions, 64 

most of which were females and dispersing young males, were killed in conflict-related 65 

incidents and many more from trophy hunting (Loveridge et al., 2017). Loveridge et al. 66 

(2010a) demonstrated that anthropogenic mortality, conflict with farmers included, accounts 67 

for up to 42% of the total lion mortality in this area, which is unsustainable.  68 
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To safeguard the future of lion populations, governments and conservation 69 

organisations in lion-range countries need to develop effective coexistence strategies (IUCN 70 

SSC Cat Specialist Group, 2018). However, fundamental to developing coexistence strategies 71 

is understanding the perceptions and actions of the local people that share the landscape with 72 

lions (Gebresenbet, Bauer, Vadjunec, & Papeş, 2018; Hill, 2015). As such, our study draws 73 

conceptual insights from the cognitive hierarchy framework (Fulton, Manfredo, & Lipscomb, 74 

1996) as well as other relevant literature (Ajzen, 2001; Amit & Jacobson, 2017; Bennett, 75 

2016). Within this conceptual framework we first explore perceptions (or beliefs), defined as 76 

how a person observes, interprets and evaluates an experience, object, action or other social 77 

entity (Pickens, 2005). Perceptions can change over time, and can be influenced by various 78 

external factors (e.g., age, gender, education), the collective sharing of information, as well as 79 

normative behaviours (Bennett, 2016). However, perceptions are context-specific and 80 

therefore cultural, social, economic and environmental factors must be considered (Woodford 81 

et al., 2016).  82 

Examining local perceptions can be helpful in conservation policy, in terms of 83 

understanding peoples’ views on wildlife species or the role of different governance 84 

arrangements and their impact on livelihoods and conservation objectives (Bennett, 2016). 85 

Specifically, risk perceptions can be very important to understanding human relations with 86 

lions, as well as the practices they adopt or enact (Amit & Jacobson, 2017). Moreover, 87 

perceptions of governance arrangements to conserve lions or other wild species can be useful 88 

to identify issues of legitimacy, appropriateness, or inclusivity (Bennett et al., 2017). 89 

Perceptions “represent a facet of the truth” (Bennett 2016, p. 588), and can influence how an 90 

individual assesses the value of a wildlife species or conservation action (Bennett, 2016). 91 

Additionally, perceptions (including changing perceptions) can influence the actions or 92 

behaviours that individuals choose to enact (Manfredo & Dayer, 2004). 93 
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 While several studies [e.g. Dickman (2005); Mkonyi, Estes, Msuha, Lichtenfeld, and 94 

Durant (2017); Parry and Campbell (2009)] have assessed perceptions towards lions and 95 

other carnivores in African countries, this information is lacking for Zimbabwe’s HMPAC. 96 

As such, in preparation for the introduction of a human-lion conflict intervention programme, 97 

we conducted semi-structured interviews to explore farmers’ perceptions and actions towards 98 

lions and conservation authorities and management interventions. Specifically, we explored:  99 

a) the perceptions, and factors influencing perceptions, of local farmers towards lions;  100 

b) current practises or actions that farmers use to mitigate conflict with lions; and,  101 

c) farmers’ perceptions towards conservation actions. 102 

Additionally, given that the lion is not the only species that comes into conflict with local 103 

farmers in this area (Loveridge et al., 2017), we also gathered perception data on other 104 

wildlife species that have the potential to cause negative livelihood impacts, and compared 105 

these to perceptions of lions. The other species included the elephant (Loxodonta africana) 106 

and spotted hyaena (Crocuta crocuta). We hypothesised that the risks and costs from living 107 

with lions and other potentially damage-causing wild animals would negatively affect a 108 

farmer’s perception towards lions and conservation authorities, while benefits derived from 109 

conservation activities will have a positive effect on perceptions. More specifically, we 110 

predicted that perceptions towards different damage-causing species are associated with the 111 

extent of damage (e.g., costs) and level of human safety threat. Taken together, we suggest 112 

that understanding perceptions and actions of farmers towards lions and conservation 113 

authorities will help develop relevant coexistence strategies with farmers, as well as provide 114 

baseline data that can be used to gauge community support for lion conservation in the area 115 

and across other lion range countries (Amit & Jacobson, 2017; Gebresenbet, Baraki, Yirga, 116 

Sillero-Zubiri, & Bauer, 2017).  117 
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METHODS  118 

Study Area 119 

This study was conducted in three rural communal land sites located alongside the boundaries 120 

of protected areas in northwestern Zimbabwe, and were selected based on their (a) proximity 121 

to protected areas; (b) differences in ethnic groups; (c) financial losses to depredation; and (d) 122 

the benefits from Communal Areas Management Programme For Indigenous Resources 123 

(CAMPFIRE). Other site characteristics are summarized in Table 1. Of the three rural 124 

communities, two border the Hwange National Park: Tsholotsho (Matupula and Siphoso 125 

Chieftainships: 2,171 km2) and Mabale (Nelukoba Dingani Chieftainship: 480 km2), while 126 

Victoria Falls (Mvuthu and Shana Chieftainships: 655 km2) was the third site and borders the 127 

Zambezi National Park (Fig. 1). All three rural communities and the mentioned protected 128 

areas are part of the wider KAZA TFCA. 129 

All three rural communities are also part of CAMPFIRE. CAMPFIRE’s objectives are 130 

to devolve natural resource management to the local community level and provide direct 131 

benefits to rural communities living with wildlife (Frost & Bond, 2008). CAMPFIRE 132 

generates revenue through trophy hunting, ecotourism, and land leasing fees (Frost & Bond, 133 

2008). Fifty-five percent of the total revenue from CAMPFIRE is intended for distribution 134 

across the local communities by the Rural District Councils (RDCs) for community 135 

development projects (CAMPFIRE, 2016). Management of wildlife across communal lands 136 

is jointly shared by the Zimbabwe Parks and Wildlife Management Authority (ZPWMA) and 137 

the RDCs, with lethal control as the most commonly used intervention regarding damage-138 

causing wildlife species, including lions (Karidozo, La Grange, & Osborn, 2016).  139 

Ecologically, the area is semi-arid (average rainfall: 550-600 mm) with three 140 

distinguishable seasons, a cold dry season (May-August), a hot dry season (September-141 

November), and a wet season (December-April). Livestock rearing and crop farming are the 142 
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primary livelihood sources with cattle (Bos taurus), donkey (Equus asinus), sheep (Ovis 143 

aries) and goats (Capra hircus) as the main livestock, and maize (Zea mays), millet 144 

(Pennisetum glaucum) and sorghum (Sorghum bicolor) the main crops (Kuiper et al., 2015). 145 

Livestock depredation of high-value livestock, such as cattle and donkeys, is commonly done 146 

by lions and spotted hyaenas, with leopards (Panthera pardus), African wild dogs (Lycaon 147 

pictus), cheetahs (Acinonyx jubatus) and black-backed jackals (Canis mesomelas) 148 

occasionally preying on small lower-value stock such as sheep and goats (Rasmussen, 1997). 149 

Previous studies have shown that poor livestock herding practices (e.g., not corralling at 150 

night) and seasonality can influence livestock attacks (Kuiper et al., 2015). During the wet 151 

season farmers herd their livestock in areas closer to the national park, further away from the 152 

human communities, exposing livestock to high depredation risk (Kuiper et al., 2015). 153 

 Tsholotsho has experienced the highest financial losses due to livestock depredation 154 

followed by Victoria Falls, while Mabale has the lowest (Loveridge et al., 2017). Also, 155 

farmers in Tsholotsho reportedly receive more financial benefits from wildlife, through the 156 

RDCs, than farmers in Victoria Falls or Mabale (CAMPFIRE, 2016). However, Victoria 157 

Falls rural community close to the major regional tourism hub of Victoria Falls and where 158 

farmers from these villages have the opportunity to receive more benefits from tourism 159 

activities (e.g., village tours) (L. Sibanda, pers. obs., 2012). Regardless, livestock rearing is 160 

particularly important across the study area, with culturally-embedded values for livestock, as 161 

a source of food, income, and cultural identity (Moyo & Swanepoel, 2010). These livestock 162 

roles may play a role in influencing perceptions towards lions, as well as perceptions of 163 

conservation authorities and organizations, particularly given historical views of pastoralism 164 

as environmentally destructive (Dickman, 2008). Given that livestock losses to lions can be 165 

relatively high, coupled with perceived risk or reality of personal injury or death, perceptions 166 

towards lions can be negative (Kushnir & Packer, 2019). Such negative perceptions have the 167 



 

 

8 

potential to negatively impact conservation efforts and can incite emotional responses related 168 

to fear of lions and livestock losses (Johansson, Ferreira, Støen, Frank, & Flykt, 2016). 169 

[Insert Fig. 1: A map of the study area in Zimbabwe] 170 

[Insert Table 1: Population size, residential density and ethnic groups at our study sites] 171 

Data collection 172 

Data were collected using a semi-structured interview format, informed by Dickman (2008), 173 

consisting of closed and open-ended questions organized into five sections: (a) demographics 174 

(e.g., age, number of people per farmstead, primary livelihood sources); (b) perceptions 175 

(Likert-based) towards lions, and in comparison to other damage-causing species; (c) 176 

livestock husbandry practices or actions taken towards lions (i.e., farmer actions); (d) actual 177 

livestock losses to lions, and (e) perceptions towards the conservation authorities of the 178 

HMPAC and CAMPFIRE and their management actions.  179 

We tested the interview questions with 20 farmers of varying age and gender, 180 

selected randomly from Mabale, and included their responses in the final analysis. Mabale 181 

was chosen because it is the most central of the three study sites. After testing the interview, 182 

we used a systematic sampling approach to select every fifth farmstead in each village across 183 

the three study sites, interviewing only one adult male or female (i.e., self-identified ‘head’ of 184 

farmstead) in each home. We attempted to interview males and females (> 18 years) as 185 

equally as possible. Recognizing the importance of human ethics in conservation activities, 186 

we fully explained the purpose of the study before commencing with each interview, with all 187 

respondents giving verbal free and informed consent to voluntarily participate (Brittain et al., 188 

2019). To help minimise response bias (e.g., social desirability) we did not provide monetary 189 

compensation to participate. Each interview was conducted in the farmer’s preferred 190 

language (isiNdebele, chiNambya or Tonga) and the responses were recorded in English. 191 

Each session lasted ± 90 minutes including the time taken to verify kill sites in the grazing 192 
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area. To validate livestock losses to wildlife, we only considered losses ≤12 months prior to 193 

the interview and used a two-point validation system. First, we compiled a separate incident 194 

report and interviewed the farmer to establish which carnivore species was responsible. To 195 

assess the farmer’s accuracy in carnivore identification, we showed each farmer pictures of 196 

different carnivores and their paw prints, which they were asked to identify. Next, we 197 

recorded whether the attacks were officially reported to the local authorities (e.g., village 198 

head, ZPWMA, RDC), and confirmed all losses with the village head who, as part of his civil 199 

duties, keeps a register of all conflict reports in their village. 200 

 Perceptions towards lions were determined by asking: “How much do you like or 201 

dislike lions and why?” and respondents selected a response from a five-point Likert-based 202 

response: “strongly like”, “like”, “neither like nor dislike”, “dislike” and “strongly dislike”. 203 

To determine perceptions towards the desired the lion population change we asked: “What 204 

would you like to see happening to the current lion population, around your village, in the 205 

future and why?” The respondents selected a response from: “increase”, “decrease” and “stay 206 

the same”. To determine farmer actions taken towards lions we asked: “What do you do to 207 

protect your livestock and why?”. Perceptions towards conservation authorities and 208 

management actions were determined by various questions like: (a) “Are you aware of the 209 

HMPAC and what do you think of it and why?” and respondents selected a response from a 210 

five-point Likert-based response: “strongly like”, “like”, “neither like nor dislike”, “dislike” 211 

and “strongly dislike”; (b) “How important do you think it is to protect wildlife in Hwange/ 212 

Zambezi NP?” and the respondent also selected a response from a five-point Likert-based 213 

response: “very important”, “quite important”, “neither important or unimportant”, “quite 214 

unimportant” and “very unimportant”; (c) “How important do you think it is to protect 215 

wildlife in the communal lands?” and the respondent selected a response from a five-point 216 

Likert-based response: “very important”, “quite important”, “neither important or 217 
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unimportant”, “quite unimportant” and “very unimportant”; (d) Are you aware of the 218 

CAMPFIRE programme and have you ever benefited from this scheme?”. 219 

Data analysis 220 

To determine whether or not our sample size was adequate to detect meaningful effect sizes 221 

we performed a post-hoc statistical power analysis for sample size estimation using an online 222 

sample size calculator (www.surveysystem.com/sscalc.htm#one) with the following 223 

parameters: Confidence Levels = 95%; Confidence Interval = 4, Population (rounded off to 224 

the nearest thousand) = 8,000. We used descriptive statistics (mean ± SD) to summarise 225 

farmers’ demographic information. Factors influencing perceptions towards the lion (listed in 226 

Table 2) were analysed using Generalised Linear Mixed Models (GLMMs) with a binomial 227 

error structure and logit-link function in R-statistical software (R Core Team, 2019). We 228 

fitted cumulative-link models to the ordinal response using the ‘clmm’ function in ‘ordinal’ 229 

package (Christensen, 2015). The response variable (perceptions) was generated using a 1-5 230 

scale, where 1 represents ‘strongly dislike’ and 5 represents ‘strongly like’. Collinearity 231 

between categorical predictors was assessed using contingency tables, whereas collinearity 232 

between continuous predictors was assessed using the function ‘corr’ in R. Linear models 233 

(with function ‘lm’ in R Statistical Software) were used to assess correlation between 234 

categorical and continuous predictors, with the continuous predictor as a response. Two 235 

variables with R2 greater than .50 were considered substantially correlated, therefore, one of 236 

the two variables was excluded from the final model (see Supplementary tables 1 & 2 for 237 

correlations). To determine which of the two to exclude, we calculated the variance-inflation 238 

factor (VIF) using the ‘vif’ function in ‘car’ package (Fox & Weisberg, 2019) and excluded a 239 

variable with a VIF greater than 10 (James, Witten, Hastie, & Tibshirani, 2014). For 240 

example, the variable ‘age’ was highly correlated with the number of years a farmer had been 241 

in an area (residence) (R2 = .54, p < .001), so we excluded the variable ‘age’ (vif=12.04) from 242 

http://www.surveysystem.com/sscalc.htm#one
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the final model to reduce redundancy. The following variables were included as fixed effects 243 

in the candidate models: (a) demographic variables (farmstead size, level of education ethnic 244 

group, position in the farmstead); (b) socio-economic variables (residence, area, self-reported 245 

benefits from national parks, self-reported benefits from CAMPFIRE); and (c) personal 246 

losses to lions (livestock lost to lions within 12 months preceding the interview). We 247 

controlled for possible clustering of similar responses between study villages by adding the 248 

variable ‘village’ as a random effect to the model. We used the package ‘MuMIn’ (Bartoń, 249 

2019) for model averaging and ranking of the candidate models using the Akaike Information 250 

Criterion (AIC) value (Burnham & Anderson, 2002). Given that several models had similar 251 

levels of support, we used model-averaging, considering all models up to a cumulative 252 

Akaike weight of .95. Possible non-linear effects in the ordinal and continuous predictors 253 

were explored graphically using the package ‘sure’ (Liu & Zhang, 2018). To support our 254 

analysis, we also include key quotes from interviewees to highlight farmer perceptions. To 255 

explore how perceptions towards lions compare with several other damage-causing species, 256 

we first performed a Friedman’s Rank-Sum test and then used Wilcoxon Signed-Ranks tests 257 

to determine pairwise differences between the lion, elephant, leopard, African wild dog, 258 

black-backed jackal and spotted hyaena given the potential for these species to cause similar 259 

negative livelihood impacts.  260 

RESULTS 261 

General farmstead characteristics 262 

Results from the post hoc power analysis indicate the projected sample size needed for this 263 

study was approximately n = 558 interviews, which is less than the 632 interviews that we 264 

collected in total. We therefore conclude that our sample size was more than sufficient to 265 

achieve adequate power to detect meaningful effect sizes. The 632 farmers (men = 48%, 266 

women = 52%; response rate = 100%), where from Mabale (n = 124), Tsholotsho (n = 234) 267 
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and Victoria Falls (n = 274), which is a sample size proportionate to the total farmer 268 

population in each site. The average age was 52.15 ± SD = 16.08 years (median: 53 years; 269 

range: 18-92 years), and the average time a farmer had been a resident in their respective 270 

village was 33.75 ± SD = 19.39 years (median: 34 years; range: <1-83 years). The average 271 

farmstead size combined for all three study sites was 6.41 ± SD = 2.96 people (median: 6; 272 

range: 1-21). The majority of the farmers (89%) had at least attained primary education. Crop 273 

farming (95%) and livestock rearing (63%) were the main sources of livelihoods, both for 274 

direct consumption and income generation. 275 

Perceptions towards lions  276 

Across the three communities, self-reported perceptions towards lions were strongly negative 277 

(mean: 1.3 ± SD = .72; median: 1), with the majority (93%) disliking lions and indicating 278 

they wanted a decrease in the lion population (86%). Perceived livestock loss from lion 279 

depredation was a commonly stated reason for negative perceptions (82%) even by farmers 280 

who experienced no livestock losses to lions in the 12 months preceding the interview (71%). 281 

For example, one male farmer (32 years old) who owned no livestock mentioned: “Lions kill 282 

our livestock! I don’t own cattle myself [but] I depend on my neighbour’s cows to plough my 283 

fields. So, if a lion killed my neighbour’s cows, I also suffer [from] their loss”2. In another 284 

example, one female farmer (47 years old) from Tsholotsho indicated she had not witnessed 285 

lions killing livestock directly but had learned of these events from others in her village:  286 

“Lions killed cows belonging to one old lady from Mlevu village [in Tsholotsho], and 287 

she was left nursing a young calf after the mother died. The old lady was left with 288 

nothing, her kraal become a source of wood for fire after all her cows were killed by 289 

lions. She was made poor to this day”.  290 

                                                 
2 The interviews were conducted in local language and the quotes were translated by L. Sibanda (2020) 



 

 

13 

In contrast, a small proportion of farmers held either neutral (3%) or positive perceptions 291 

(4%), though these farmers indicated they would still like to see a decline in the lion 292 

population in future (36%), as stated by one female farmer (57 years old): “Too much of 293 

anything can be a problem, we don’t want the lion numbers [in the area surrounding their 294 

village] to increase because they might end up eating us [humans] and our livestock”. Despite 295 

the perceived risk of livestock loss from lions, we found no evidence that farmer perceptions 296 

towards lions were associated with actual livestock losses, nor did we find an association 297 

between perceptions and demographics (e.g., position) or socio-economic factors (e.g., 298 

residence, farmstead size, benefits received from HMPAC or CAMPFIRE) (Table 3). 299 

Further, our results indicate significant variations in perceptions regarding lions across the 300 

study sites (Table 3) (see also supplementary fig. 1). The farmers in Victoria Falls had the 301 

most negative perceptions (mean = 1.2 ± SD = .44; median: 1), followed by Tsholotsho 302 

(mean = 1.4 ± SD = .77; median: 1), and Mabale (mean = 1.6 ± SD = 1.00; median: 1). For 303 

example, one farmer (female, 44 years old) from Victoria Falls mentioned: “I strongly dislike 304 

lions, a few weeks back lions attacked a male relative while herding livestock and [the lion] 305 

started feeding on him after he fell unconscious, such is unheard of”. We also found a 306 

significant difference in perceptions towards lions amongst ethnic groups, which are 307 

intermixed across all villages (Table 3) (see also Supplementary Fig. 2). The farmers who 308 

identify with the Nambya ethnic group had the most negative self-reported perceptions 309 

towards the lion, followed by the Ndebele and the Tonga ethnic group with the least negative 310 

perceptions.  311 

[Insert Table 3: Summary of model-averaged coefficients calculated using the MuMIn] 312 

Perceptions towards other damage-causing species 313 

We found that perceptions towards lions were significantly more negative compared to 314 

perceptions towards other damage-causing wildlife species, including elephants despite crop-315 
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raiding being listed as a higher threat to livelihoods than livestock depredation (Fig. 2). For 316 

example, one male farmer (39 years) compared perceived benefits from elephants to those 317 

from lions: 318 

“Elephants only come in this village during the cropping season but lions come here 319 

more frequently…even though elephants raid my crops, when an elephant is shot, I 320 

get meat that I sell and get money to buy mealie-meal to feed my family. But when a 321 

lion is killed what do I get? I don’t eat lion meat”.  322 

While, another farmer (female, 51 years old) mentioned that they disliked lions, cited the risk 323 

that a lion poses to humans especially children: “A lion is dangerous and scary especially 324 

[for] young children but adults too, but other predators like the jackal are not scary instead 325 

they are scared of humans”. 326 

[Insert Fig. 2: Farmers perceptions towards different damage-casing wild)] 327 

Farmer actions towards lions 328 

To protect livestock against wild carnivores, 45% of the farmers reported they herd their 329 

livestock during the day; 54% mentioned they enclose their livestock in protective enclosures 330 

or corrals at night; whilst 1% mentioned they use deterrents (e.g., fire and scarecrows) (1%), 331 

to protect livestock against wild carnivores. A male farmer (47 years old) stated “We [him 332 

and his family] herd our livestock during the day and pen then at night, otherwise if we don’t, 333 

we may lose all our livestock to wild predators”. 334 

Reported livestock losses 335 

A total of 393 livestock were reportedly killed by carnivores, with the spotted hyaena cited as 336 

the main culprit followed by the lion. During the same period, more livestock were reported 337 

to have died of disease (n = 467), yet disease was rarely mentioned as a threat to livelihoods 338 

(2%). Reports of lion attacks on humans were very low, with only one farmer from Chief 339 

Shana area in Victoria Falls reportedly attacked by a lion in August 2012. Farmers did not 340 



 

 

15 

perceive livestock depredation to be the greatest livelihood threat. Instead, farmers reported 341 

elephant crop raiding, followed by economic circumstances (e.g. unemployment and poverty) 342 

as greater threats (Table 4). 343 

Perceptions towards conservation actions 344 

Farmers in Victoria Falls held more positive perceptions towards the HMPAC (4.0 ± SD = 345 

1.13, median: 4), compared to farmers from Tsholotsho (mean = 3.4 ± SD = 1.38, median: 3) 346 

and Mabale (3.8 ± SD = 1.41, median: 4) (Table 5). Farmers mentioned the assistance 347 

received from the authorities in managing negative wildlife impacts (32%) and the role the 348 

HMPAC plays in safeguarding wildlife resources for future generations (27%) as reasons to 349 

feel positive towards the HMPAC. However, 78% of the farmers disagreed that protecting 350 

wildlife, including lions, was important in the communal lands of the HMPAC, which 351 

contrasts the with 77% who indicated they thought it was important to protect wildlife in 352 

Hwange or Zambezi National Parks. For instance, one farmer (female, 34 years) who held 353 

negative perceptions towards wildlife conservation in the communal lands said:  354 

“We like wild animals, especially lions, only when they are in the park where they 355 

belong. But the opposite can be said when they come to village lands. This is because 356 

wild animals such as lions are dangerous to my livestock as well as my children and 357 

therefore when a lion comes to my village it should be killed because it will call other 358 

lions here”. 359 

With regard to the CAMPFIRE programme, only 18% of farmers perceived the programme 360 

as directly beneficial, with benefits including the construction of a local clinic and school 361 

classroom block (10%), provisioning of water sources (7%), and meat from elephant hunts 362 

(1%). The remaining (82%) indicated they would like the CAMPFIRE programme to 363 

discontinue, citing the damage from wild animals and lack of direct benefits at the farmstead 364 

level as reasons. For instance, a male farmer (53 year old) mentioned: “The problem with 365 
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CAMPFIRE is that their wild animals destroy our crops and livestock and I do not benefit 366 

anything in return…CAMPFIRE ought to be completely discontinued”.  367 

One male farmer (83 years), responded to the same question and gave a similar answer 368 

though from a different angle:  369 

“When CAMPFIRE started we used to get dividends per farmstead but today that no 370 

longer exists. CAMPFIRE is of no benefit at all yet their wild animals destroy our 371 

crops and kill our livestock. We don’t want CAMPFIRE, we are better off without 372 

CAMPFIRE”. 373 

Overall, 70% of the farmers blamed the ZPWMA and CAMPFIRE for livestock depredation. 374 

One male farmer (40 years old) mentioned that: “If my neighbour’s cow ate my crops I blame 375 

the owner…If a wild predator killed my livestock, I blame the [national] parks and 376 

CAMPFIRE, who are the owners of wild animals”. Proposed solutions in response to 377 

depredation and other damages caused by wild animals included direct compensation 378 

[financial compensation (74%), food aid (20%)], and wildlife management-related activities 379 

[e.g., translocation (5%), lethal removal of problem animals (54%), fencing the HMPAC 380 

(26%), more research (13%)]. A combined 8% of farmers had no opinion on proposed 381 

solutions. 382 

DISCUSSION 383 

Farmers’ perceptions towards lions were largely negative, with perceived livestock 384 

depredation as their most commonly stated reason. Most farmers, including those with 385 

neutral or positive perceptions, indicated they wanted to see a decrease in the future lion 386 

population. This is not unexpected considering that lions can pose serious risks to human 387 

livelihoods and safety (Mulder et al., 2019). This is also consistent with other recent research 388 

on human-lion relations and conservation activities in the HMPAC (Western, Macdonald, 389 

Loveridge, & Dickman, 2019). We expected perceptions towards lions to be associated with 390 
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costs and benefits derived from the species. However, we found no evidence that actual 391 

livestock loss, impacts on personal income, or benefits received from CAMPFIRE were 392 

factors influencing farmers’ perceptions towards lions. For example, there was no significant 393 

difference between the perceptions of farmers that did lose livestock to lions in the 12 months 394 

preceding interviews to those that did not. Both groups indicated they strongly disliked lions 395 

regardless of actual depredation. We also found that farmers in Victoria Falls held the most 396 

negative perceptions towards lions. This sentiment may have been caused by a lion attack on 397 

a local farmer during our study period.  398 

Our findings appear to be in accordance to Dickman et al., (2014) who found that 399 

farmers adjacent to Ruaha National Park in Tanzania disliked lions despite having no direct 400 

experience of livestock depredation, a phenomenon they referred to as ‘contagious conflict’. 401 

This contagious conflict, or what we suggest as being contagious negative perceptions 402 

towards lions, is conceivably exacerbated by rare and tragic events compared to the 403 

accumulated effects of more common incidences (Naughton-Treves, Treves, Woodroffe, 404 

Thirgood, & Rabinowitz, 2005). Infrequent though sensational carnivore attacks on humans, 405 

coupled with stories told through social interactions or media depictions, has been found to 406 

influence peoples’ perceptions of risk (Gore, Siemer, Shanahan, Schuefele, & Decker, 2005; 407 

Sabatier & Huveneers, 2018). We suggest that if sensational information like the risks posed 408 

by lions is communicated through trusted sources, such as community or village leaders, 409 

other well-respected farmers, or popular news media, this information can influence farmers’ 410 

perceptions and ultimately, attitudes (Putnam, 1993; Rose, Keating, & Morris, 2018). 411 

Certainly, trust along with social norms (i.e., sociological guidelines for accepted thought and 412 

action), are important aspects of social capital, and social capital demonstrably influences 413 

conservation outcomes (Davenport & Hassan, 2019). We suggest that future research could 414 

explore both the risk categories that farmers ascribe to living with lions (Amit & Jacobsen, 415 
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2017), and the social capital and networks of information flows amongst farmers, 416 

government, and non-governmental organisations. This would enable a better understanding 417 

of what factors, whether emotional, cognitive or experiential, might influence farmer 418 

perceptions and actions towards lions as well as what and how information flows across 419 

farmer networks (Amit & Jacobson, 2017). In turn, conservationists would be well advised to 420 

craft effective communication tools to share accurate human-lion coexistence strategies. That 421 

said, we also suggest future study could explore farmers’ value orientations towards different 422 

wildlife species more broadly, to better develop a broader array of human-wildlife 423 

coexistence strategies based on fundamental beliefs and goals (Dietsch, Teel, & Manfredo, 424 

2016; Manfredo & Dayer, 2004). Likewise, future study could utilize the Theory of Planned 425 

Behaviour (Ajzen & Fishbein, 1980) to better understand the rational planned choices behind 426 

different human behaviour (Amit & Jacobson, 2017) in the context of lion conservation.  427 

We also found that farmers’ perceptions towards lions are related to a farmer’s ethnic 428 

group. The Tonga ethnic group had the least negative perceptions towards lions. This is 429 

possibly because traditional beliefs amongst the Tonga identify the lion as having an 430 

important cultural value as a spirit of the rain-maker ‘Mpande’ (L. Sibanda, pers. obs., 2012). 431 

Such cultural beliefs are common in most African cultures, for example, the San people from 432 

the Kalahari consider lions as their brothers and therefore tolerate their coexistence (Thomas, 433 

2003). As demonstrated elsewhere, understanding and incorporating cultural beliefs and 434 

values in conservation programmes is important to gain support for lion conservation efforts 435 

(Infield, Entwistle, Anthem, Mugisha, & Phillips, 2017). For example, Kenya’s Lion 436 

Guardians programme (www.lionguardians.org) in Amboseli has successfully shifted cultural 437 

values that promote killing lions amongst young Maasai men to monitoring and guarding 438 

lions, and protecting their village by utilising predator-proof livestock enclosures (Hazzah et 439 

al., 2014). In addition, Mulder et al. (2019) suggests that shifting lion-killing culture can 440 

http://www.lionguardians.org/
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occur through the use of locally-developed and culturally-relevant village bylaws, drawing on 441 

local institutions and leadership to shift otherwise negative perceptions and detrimental 442 

behaviours or actions. However, caution is urged if or when suggesting that certain cultural 443 

beliefs are misconceived or wrong, given issues related to ethical quandaries of imposing 444 

new belief systems (Manfredo et al., 2017; Pooley et al., 2017).  445 

When comparing farmers’ perceptions towards lions with other damage-causing 446 

wild animals, we found perceptions to lions were more negative. This remained consistent 447 

even when compared to elephants, despite crop-raiding reportedly imposing a higher negative 448 

livelihood impact than livestock depredation. We suggest this may be influenced by the 449 

association of perceived benefits from elephants outweighing the potential risks they pose 450 

(Bel, Stansfield, Grange, & Taylor, 2013; Naughton-Treves et al., 2005). Farmers were also 451 

found to hold stronger negative perceptions towards lions, followed by spotted hyaenas, in 452 

comparison to leopards, jackals, or African wild dogs. As with elephants, these species may 453 

be perceived as less risky to human livelihoods or wellbeing, in this case because they were 454 

reported to predate on lower-value livestock (e.g. sheep and goats) and are considered to 455 

generally be more easily deterred. We also consider that, as with other studies, the ease which 456 

a damage-causing animal is deterred can influence peoples’ perceptions towards them (Hill, 457 

2004). It follows then that lions are assessed to pose a greater risk, both for livestock 458 

depredation and human injury or death, and in turn influence more negative perceptions 459 

amongst farmers (Goldman, Roque De Pinho, & Perry, 2010). Certainly, other studies have 460 

shown that perceptions towards wild animals, and particularly those with which farmers 461 

experience conflict, are influenced by the risks and costs imposed, along with the potential 462 

benefits derived from, living with these animals (Barua, Bhagwat, & Jadhav, 2013; Parry & 463 

Campbell, 2009). However, we also consider this phenomenon may also be explained by 464 

cognitive polyphasia, a concept in social psychology which suggests multiple different and 465 
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sometimes contradictory ways of thinking and reasoning can be held simultaneously about an 466 

object or subject (Buijs et al., 2012; Hovardas & Korfiatis, 2012). This might explain how 467 

and why farmers have constructed their perceptions towards different damage-causing 468 

species relative to the conflict and risk (whether real or perceived) they experience 469 

(Hovardas, 2018). It would be informative for future research to explore the social 470 

constructions and representations farmers hold for lions and other wildlife species, as 471 

findings can help craft locally-relevant conservation actions (Buijs et al., 2012; Figari & 472 

Skogen, 2011).  473 

With regard to farmers’ perceptions of conservation actions, i.e., what needs to 474 

happen in the event of livestock depredation (or crop raiding), the majority of farmers 475 

indicated they would like the authorities to provide financial compensation. Currently in this 476 

area there is no compensation programme despite being a widely utilised strategy elsewhere, 477 

with demonstrated positive outcomes for carnivore species in some areas (Bauer, Müller, Van 478 

Der Goes, & Sillero-Zubiri, 2015). Arguably though, compensation schemes require 479 

significant and sustainable funding resources, usually from the government, and most 480 

ultimately fail because of lack of resources, monitoring, poor administration and moral 481 

hazard (i.e., when pay-outs unintentionally encourage lax herding by farmers) (Dickman, 482 

Macdonald, & Macdonald, 2011). Given the numerous difficulties associated with 483 

compensation schemes, we suggest this is not currently an appropriate solution in 484 

northwestern Zimbabwe. Rather, we recommend that conservation authorities prioritise 485 

damage prevention through educational outreach and working with farmers, over 486 

compensation. Using the data collected from this study, we suggest coexistence strategies can 487 

be designed that help address the knowledge gaps or misinformation as well as develop 488 

outreach efforts that in turn foster useful skills for farmers in mitigating lion conflict. Farmers 489 

also indicated they would support the translocation of problem lions as another management 490 
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action. However, given the numerous difficulties associated with the capture and movement 491 

of problem animals, including financial, logistical, biological, and ethical, as well as homing 492 

behaviour where translocated animals move back to the original site, we suggest this is not a 493 

promising solution (Loveridge, Wang, Frank, & Seidensticker, 2010b). Instead, we advocate 494 

minimising contact between lions and livestock through improved livestock herding (e.g., 495 

constant presence of herders, use of guard dogs) and livestock protection (e.g., fortified 496 

enclosures, night-time penning). We also suggest a lion early-warning system may be 497 

beneficial to proactively mitigating conflict while simultaneously addressing risk perceptions. 498 

In regards to perceptions related to conservation activities at the program level, we 499 

found that farmers generally held positive perceptions towards the HMPAC. Specifically, 500 

farmers indicated that the assistance received from government authorities in managing the 501 

impacts from wildlife (e.g. shooting problem elephants), combined with HMPAC protecting 502 

wildlife species and habitat for future generations, were important factors influencing their 503 

perceptions. More specifically, farmers from Victoria Falls held stronger positive perceptions 504 

towards HMPAC than farmers from Mabale and Tsholotsho. This may be related to the fact 505 

that farmers in Victoria Falls enjoyed greater direct benefits through increased tourism and 506 

employment opportunities compared to the other two communities (L. Sibanda, pers. obs.).  507 

However, we found no evidence to suggest farmers’ perceptions towards lions were 508 

influenced by the benefits provided from CAMPFIRE, whether income generated from 509 

wildlife activities (tourism, trophy hunting), construction of classroom blocks, medical 510 

clinics, water boreholes, or road repairs. In fact, districts who reportedly received the highest 511 

financial benefits from CAMPFIRE (Tsholotsho US$50,452 annually, versus Mabale and 512 

Victoria Falls US$11,862 combined) (CAMPFIRE, 2016) did not hold positive perceptions 513 

towards lions. Moreover, even when CAMPFIRE benefits were received, the majority of 514 

farmers indicated they wanted the programme to discontinue. This is in line with other 515 
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research which has identified the shortcomings of CAMPFIRE (Frost & Bond, 2008; Taylor, 516 

2009). In part, we suggest these negative perceptions may be influenced by the relatively 517 

paltry revenue received from CAMPFIRE, when compared to mean annual financial losses to 518 

predators over this period of time [Tsholotsho $34 882, Mabale $13 054, Victoria Falls $31 519 

413, (Loveridge et al., 2017)]. Additionally, benefits are distributed at the ward level rather 520 

than to the individual farmer, despite the individual farmer directly experiencing livestock 521 

loss, suffering economically or risking personal injury or worse. While other studies have 522 

demonstrated that direct benefits accrued from wildlife conservation activities can improve 523 

perceptions towards carnivores and coexistence, and influence the adoption of desired 524 

conservation practices (Dickman et al., 2011), this appears to hold true only when the 525 

benefits are accrued at a local or proximate level and reflect the needs and values of the 526 

people expected to live with wildlife (Romañach, Lindsey, & Woodroffe, 2007). Indeed, 527 

successful benefits schemes are characterised by the enthusiastic participation of local 528 

people, including the development of what constitutes a benefit, clear guidelines and 529 

expectations as to what conservation actions must be taken in order to receive benefits, 530 

reasonable consequences for failure to honour agreements, and acceptable criteria for the 531 

distribution of benefits (Archabald & Naughton-Treves, 2002; Bulte & Rondeau, 2005). We 532 

suggest future work with local leaders is needed to develop contextually-relevant benefits 533 

schemes, and ensure that conservation benefits are delivered at an appropriate scale and are 534 

appropriate to human values, livelihoods and wellbeing. In working with community to 535 

solicit their perceptions, values and needs, it is our hope that we can also encourage and 536 

nurture positive perceptions towards lions, and ultimately influence positive coexistence 537 

(Fiallo & Jacobson, 2009; Newmark & Leonard, 1993).  538 

CONCLUSION 539 
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We explored the perceptions and actions towards lions and conservation activities in 540 

northwestern Zimbabwe between 2010-2012. Our findings provide insight into human-lion 541 

relations in the area, and a valuable baseline for future conservation monitoring and for 542 

developing locally-meaningful conservation interventions. Self-reported perceptions towards 543 

lions were strongly negative and were not directly related to either a farmer’s actual livestock 544 

loss, personal income, or direct benefits received from the CAMPFIRE programme. Further, 545 

we found that despite the potential for livestock depredation, economic loss or personal 546 

safety risks, perceptions towards lions were more negative compared to perceptions towards 547 

other damage-causing wildlife species (i.e., elephants, hyaenas, leopards, jackals, African 548 

wild dogs). This is despite the fact that elephant crop-raiding was reported as a higher 549 

livelihood threat than livestock depredation. Overall, we found that perceived depredation 550 

and safety risk, along with geographic location and ethnic group, appear to play a stronger 551 

role in influencing farmers’ lion perceptions. This suggests that understanding the cultural 552 

context and peoples’ proximity to protected areas, coupled with developing locally-relevant 553 

benefits, are important factors to consider when designing lion conservation interventions. 554 
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Human attitudes and conflict with lions (Panthera leo) in and around Gambella 641 

National Park, Ethiopia. PLoS One, 13(9), e0204320. 642 

doi:10.1371/journal.pone.0204320 643 
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Table 1: Population size, residential density and ethnic groups of our study sites (Tsholotsho, 780 

Mabale and Victoria Falls) in northwestern Zimbabwe 781 

 Parameters Tsholotsho Mabale Victoria Falls 

Area (km2) 2,171 480 655 

Density (buildings/ km2) 1.8 6.2 6.1 

Ethnic Groups /(%)    

-       Ndebele 99 48 57 

-       Tonga  0 20 14 

-       Nambya  1 32 29 

Depredation costs/ farmsteada US$8.93 US$4.34 US$7.79 

a Source: Loveridge et al., (2017)  782 
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Table 2: Full list of predictor variables used to predict perceptions of subsistence farmers 783 

towards the lion in northwestern Zimbabwe. * means there is no evidence of any non-linear 784 

effects. 785 

Predictor variable Explanations Variable type 

(a) Ethnic group Which ethnic group does the respondent 

belong to, as indicated by first language. 

Categorical: 1=Tonga, 2= 

Nambya, 3= Ndebele 4= Other 

(b) Education The respondent's level of formal 

education and assuming this predictor 

serves as a proxy for knowledge 

Ordinal*: 0= None, 1= 

Primary, 2= Secondary & 

above 

(c) Age Respondent's age (in years)? Numeric: (18-92) 

(d) Proportion of 

livestock lost to 

lion 

Livestock losses to lion in the preceding 

12 months, expressed as a proportion of 

livestock owned 

Continuous: 0-1 

(e) Benefits from 

wildlife 

Perceived benefits from National Park 

or the CAMPFIRE programme 

Binary: 0= No, 1= Yes 

(f) Village Name of village  68 different villages 

(g) Permanence Number of years the farmer had been 

present in the area? 

Numeric: (<1-83) 

(h) Area Which study site is the farmer from?  Nominal: 1= Mabale 2= 

Tsholotsho, 3= Victoria Falls 

(i) Income  Did the farmer list livestock-rearing as a 

major source of income? 

Binary*: 1=Yes; 0= No 

(j) Position in the 

farmstead 

What is the role of the farmer in the 

farmstead? 

Binary*: 0= Dependant; 1= 

Head of farmstead 

(k) Farmstead size How many people live in the farmstead, 

together with the respondent? 

Continuous: (possible range 

from 1-21) 

Perceptions towards 

lions 

Using a scale 1-5, where 1 represents 

‘strongly dislike’ and 5 represents 

‘strongly like’, how much do you like 

lions, and why? 

Ordinal: 1= Strongly dislike,2= 

Dislike, 3= Neither like nor 

dislike, 4= Like, 5= Strongly 

like 

  786 
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Table 3: Summary of model-averaged coefficients calculated using the MuMIn package in R. 787 

The results below show a significant ‘Area’ and ‘Ethnic group’ effect.  788 

  Estimate Std. Error z value Pr(>|z|) 

Area (reference area = Mabale)  

Tsholotsho -.45 .48 .94 .35 

Victoria Falls -1.68 .51 3.27 < .001* 

Ethnic group (reference ethnic group = Nambya) 

Ndebele .59 .43 1.40 .16 

Tonga 2.34 .77 3.02 < .001* 

Benefits from: 

Hwange /Zambezi NPs -.43 .38 1.12 .26 

CAMPFIRE .22 .29 .76 .45 

Proportion lost to lions 

Donkeys -.69 .70 .99 .32 

Cattle -.36 .35 1.02 .31 

Socioeconomic variables 

Education -.17 .19 .90 .37 

Residence status -.01 .01 .63 .53 

Farmstead size .03 .04 .65 .52 

Livestock income -.13 .31 .42 .67 

 789 

*Statistically significant790 



 

 

34 

Table 4: Perceived threats to the farmer’s livelihood, presented per study site and as total 791 

percentage of farmers who listed this threat. Rank is based on the total percentage of farmers 792 

who mentioned the threat based on all sites combined. Seven farmers were excluded from 793 

this particular analysis because they did not have any clear responses. 794 

No. Threat 
Mabale 

(n = 124) 

Tsholotsho 

(n = 228) 

Vic Falls 

(n = 273) 

All sites combined 

(n = 625) 
Rank 

1 Crop raiding 60 25 27 33 1 

2 Economic circumstances 4 15 28 18 2 

3 Livestock depredation 18 18 12 15 3 

4 
Drought and natural 

disasters 
6 8 21 13 4 

5 Disease in family 2 11 7 7 5 

6 
 Lack of 

government assistance 
4 6 1 3 6 

7 
Inadequate water 

sources 
3 8 0 3 6 

8 Malnutrition 1 4 3 2 8 

9 Disease in livestock 2 4 2 2 8 

10 
Lack of agricultural 

inputs 
2 2 1 <1 10 

11 Stock theft 1 <1 1 <1 11 

12 
Accidental death in 

livestock 
0 <1 1 <1 12 
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Table 5: Perceptions towards the HMPAC and reasons to like or dislike the HMPAC. The 796 

value in the table below represents the percentage of farmers who mentioned the 797 

corresponding response. Seven farmers were excluded from this particular analysis because 798 

they did not have clear responses. 799 

Attribute Mabale 

(n = 124) 

Tsholotsho 

(n = 228) 

Vic. Falls 

(n = 273) 

Combined for all sites 

(n = 625) 

Perceptions towards the HMPAC   

Very negative 7 6 13 9 

Negative 9 20 3 10 

Neither 4 14 12 11 

Positive 57 50 13 36 

Very positive 23 10 59 34 

Reasons for positive perceptions towards the HMPAC  

Provision of resources for people, 

e.g., meat 
16 11 10 11 

Management of wildlife impacts 

 

15 

 

22 

 

48 

 

32 

 

Protection of wildlife and habitats 

for future generations 

 

42 

 

32 

 

17 

 

27 

Reasons for negative perceptions towards the HMPAC 

Wildlife has a negative impact on 

lives and livelihoods 

 

9 8 5 7 

Protected areas do not provide 

benefits 
18 28 22 23 

800 
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 802 
 803 

Fig. 1: Our study sites (Tsholotsho, Mabale and Victoria Falls) within the Hwange-Matetsi 804 

Protected Area Complex (HMPAC) in northwestern Zimbabwe, where 632 semi-structured 805 

interviews were conducted to explore perceptions of subsistence farmers towards lions 806 

(Panthera leo).  807 
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 808 
Fig. 2: Perceptions of subsistence farmers towards different damage-causing wild animals. 809 

The error bars represent the standard error (SE). The asterisk (*) means the perception score 810 

is significantly different to that held towards lions. 811 


