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Abstract 

Background The spotted hyena (Crocuta crocuta) is one of the carnivore species that frequently comes into con-
flict with humans. These conflicts are attributed to their scavenging foraging behaviour and their ability to occupy 
habitats close to human settlements. In Tanzania, the Geita region has recently experienced an increase in livestock 
and human attacks by hyenas. However, there are limited studies examining the extent of these attacks and the asso-
ciated social-economic impacts. Thus, this study evaluated the social impacts and economic losses due to spotted 
hyena attacks in the Nyang’whale district in the Geita region.

Materials and methods The study was carried out in three villages in the Nyang’whale district, namely Wavu, which 
is close to the Mienze Forest Reserve; Bukungu, which is far from the forest but surrounded by many hills; and Izunya, 
which is far from the forest and the hills. Data collection was done through household surveys, focus group discus-
sions, and key informant interviews. A Chi-square test assessed the association between hyena fear and daily activities 
across villages. Poisson regression compared the number of livestock attacked by hyenas by village and species. Linear 
regression analysis compared financial losses due to livestock attacks and reductions in working time due to hyena 
fear across villages.

Results There was a significant variation in the frequency of livestock and human attacks between the villages. The 
frequency of livestock attacks was lower in Bukungu village, but human attacks were highest in this village. The Wavu vil-
lage, which is close to the forest, had the highest livestock number and attacks, but no human attacks were reported. The 
hyena attacks had created fear, which had changed the daily routines of the villagers. The village with the most human 
attacks reported a high rate of school dropouts, while the one with the most livestock attacks reported a reduction 
in sleeping time at night to watch livestock. Economic losses due to livestock attacks averaged $300.5 per household 
per year, while losses due to reduced working time were equivalent to $285.6 per household per year.

Conclusion Given that villages with a large number of livestock experienced more livestock attacks and fewer 
human attacks, this suggests that hyenas may target humans when their food resources are limited. Therefore, 
conducting further studies to assess the hyena population and the availability of their natural prey is crucial for formu-
lating effective intervention strategies. Additionally, villagers should be educated on ways to control human and live-
stock attacks based on the animals’ ecology and behaviour.
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Background information
Throughout history, human interactions with wildlife 
have shaped societies and the natural environment [1, 2]. 
In ancient times, humans relied on hunting and gather-
ing for survival, which brought them into direct contact 
with wildlife [3, 4]. However, as agriculture developed, 
humans began to cultivate crops and raise livestock, 
leading to increased conflict with wildlife that preyed on 
crops or livestock [5, 6]. With time, human settlements 
expanded into wildlife habitats due to population growth, 
increasing the frequency of conflicts. These conflicts have 
had significant impacts on both human communities and 
wildlife populations, leading to economic losses, damage 
to property, and sometimes loss of human and animal 
life [7–9]. Today, human-wildlife conflicts continue to 
be a major challenge in many parts of the world, exacer-
bated by factors such as habitat loss, climate change, and 
human encroachment into wildlife habitats [10–13].

Although human-wildlife conflicts are a global issue, 
their prevalence is higher in developing countries, where 
communities often depend heavily on agriculture and 
natural resources for their livelihoods [14, 15]. These 
conflicts arise due to competition between humans and 
wildlife for resources such as pasture, water, crops, and 
livestock. The spotted hyena (Crocuta crocuta) is one 
of the carnivores involved in extensive conflicts with 
humans in areas where they coexist in Africa, Asia, and 
parts of the Middle East [16–19]. In Africa, conflicts 
between humans and hyenas are common, especially in 
countries like Kenya, Tanzania, Ethiopia, Botswana, and 
South Africa, where hyena populations thrive in a variety 
of habitats, including savannas, grasslands, and semi-arid 
regions [20–22].

The encounters between hyenas and humans are 
increased by their scavenging feeding behaviour in 
human settlements, predation of livestock, and adapt-
ability to diverse habitats [23–25]. The socioeconomic 
impacts of human-hyena conflicts vary in extent and 
magnitude depending on the geographical locations and 
economies of the countries involved [7, 9]. In develop-
ing countries, livestock graze near protected areas during 
the dry season when food resources are scarce [26–28]. 
At night, livestock are kept in poor enclosures, increas-
ing the risk of depredation by hyenas due to their noctur-
nal behaviour [29–31]. Further, livestock vulnerability to 
hyena attacks varies between species due to differences in 
body size and behaviour, as well as between age groups 
[32, 33]. Similarly, some groups in the human population 
may also be vulnerable to hyena attacks, such as children, 
elderly individuals, and women [34, 35].

As with other nations in Africa, Tanzania is experienc-
ing an increase in hyena attacks targeting both livestock 
and humans [31, 36, 37]. Economic losses due to livestock 

death have been shown in various part of the country 
[35, 38–40], but the studies did not consider losses due 
to reduced working time, hospital bills for injured peo-
ple, and reduced manpower. Hyenas may also have social 
impacts on overall life, such as a reduction in sleeping 
time at night to watch livestock, a reduction in evening 
gatherings, and school dropouts due to fear [9, 41].

Compensation for damages caused by wildlife is a 
widely implemented strategy worldwide aimed at allevi-
ating the financial burdens faced by individuals affected 
by wildlife activities, including crop destruction, live-
stock predation, injuries, and death [42–44]. By provid-
ing financial support or resources, these compensation 
schemes seek to foster coexistence between humans and 
wildlife, ultimately promoting conservation efforts while 
addressing the needs of local communities [45]. However, 
in developing countries, compensation programs are 
often underdeveloped or entirely absent [10]. Tanzanian 
government does not provide compensation for wildlife 
conflict; rather, financial support is offered as a conso-
lation to individuals impacted by wild animals [46–48]. 
Currently, the government pays about 714 USD in con-
solation for an individual who has lost life, 375 USD for 
an individual who has suffered permanent disability, and 
107 USD for temporary injuries [49]. Consolation pay-
ments for crop damage and livestock loss due to wildlife 
attacks vary based on the distance from protected areas 
and livestock species involved, with payments ranging 
from 5.3 USD to 53.5 USD [49]. However, the consolation 
is often criticised as insufficient compared to the actual 
losses, covering less than 20% of the actual loss [48, 50]. 
This creates an economic burden for farmers who have 
lost livestock and sustained injuries.

Although hyena attacks occur in various parts of 
Tanzania, there are differences between these areas in 
terms of landscape, people’s lives, and behaviour, which 
should be understood before formulating interventions 
to address area-specific challenges. Hyena conflicts are 
common in pastoral and agro-pastoral communities 
because these communities typically live in areas that 
overlap with wildlife habitats, especially near conserva-
tion areas, where resources such as water and grazing 
land are shared between humans and wildlife [51–53]. 
Pastoral systems rely on livestock rearing and long-dis-
tance grazing to adapt to changing rainfall, while agro-
pastoral systems combine crop farming with livestock 
rearing and may involve some extent of mobility to opti-
mize grassland use [52, 54, 55].

Nyang’whale district is one of the areas in the Geita 
region with extensive human-hyena conflicts, as is 
frequently reported by local news outlets. The Geita 
region is situated in a zone of extensive protected areas, 
including Rubondo Island National Park, Maswa Game 
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Reserve, and Kigosi National Park, which provide suit-
able habitats for hyenas. The district consists of undulat-
ing hills, which, together with the Mienze Forest Reserve, 
serve as immediate sources of spotted hyenas. The local 
communities in the Nyang’whale district are agro-pas-
toralists, and they rely on farming and livestock rearing 
for their livelihood [35, 56]. This dual dependence on 
agriculture and animal husbandry increases the com-
munity’s vulnerability to economic losses from hyena 
attacks. However, few studies have investigated the rea-
sons behind the increase in human and livestock attacks 
in the district. A study by Cyprian [35] documented inci-
dents of livestock and human attacks in the Geita region, 
but it did not explore the full extent of economic losses 
and social impacts. The current frequency of the attacks 
underscores the need for detailed investigations into the 
economic losses and social impacts to inform immediate 
action. Therefore, this study aimed to (i) determine the 
social impacts of spotted hyena attacks and (ii) quantify 
the economic losses resulting from attacks on livestock 
and humans by spotted hyenas.

Material and methods
Study area
This study was conducted in the Nyang’whale district, 
located south of Lake Victoria, which is between 32° 
and 39° east and between 3° and 12° south of the equa-
tor [57]. Nyang’whale is one of the five administrative 
districts within the Geita region in north-western Tanza-
nia (Fig. 1). The district has a land area of 1,450 km.2 and 

a population of 225,803 people as per the 2022 census 
[58]. The district experiences a tropical climate with an 
average annual temperature of 22 °C and rainfall ranging 
between 900 and 1200 mm. Rainfall in the region is fairly 
consistent throughout the year, with short rains typically 
occurring from September to December. This is followed 
by a dry period from January to February, after which 
long and heavy rains generally commence in March and 
last until the end of May [56]

The vegetation of Nyang’hwale district consists of 
riverine forests, riverine thickets, open woodland, and 
floodplain grassland [59]. The Mienze forest and undu-
lating land with hills and mountains provide suitable 
habitats for hyenas. The vegetation of the Mienze for-
est consists of savanna grasslands and shrublands, 
Miombo woodlands, and thickets (Minkoff 2019). The 
dominant plant species in the forest include bloodwood 
(Pterocarpus angolensis), African black wood (Dalber-
gia melanoxylon), Mikania cordata, Combretum molle, 
Bersama abyssinica, Acalypha ornate, Acacia brevispica, 
Acacia tortilis, Acacia tanganyikensis, Acacia senegal, 
Acacia mellifera, Acacia kirkii, Acacia seyalvar, Acacia 
Drepanolobium, Acacia sieberiana, Acacia polyacantha, 
Bidens pilosa, Anthocleista grandiflora, Pistia stratiotes, 
and Corchorus aestuans [60, 61]. Although there is no 
scientific report on wild animals in the Mienze Forest 
Reserve, some participants in the study noted that signs 
and sightings of animals such as impala (Aepyceros mela-
mpus), warthog (Phacochoerus africanus), and various 
small mammals have been observed in the forest.

Fig. 1 A map of the Nyang’hwale district showing study villages (created by the author using QGIS software lima version 3.32.2 (QGIS, 2023)
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Farming is the main economic activity of the district, 
where a wide range of crops, namely maize, paddy, sun-
flower, lentils, cassava, cotton, and chickpeas, are pro-
duced [56]. Other economic activities are livestock 
keeping, beekeeping, small-scale mining, and fishing 
[62].The common livestock species kept are cattle, goats, 
sheep, chickens, and donkeys [56].

Research approach and design
The study adopted a mixed-methods research approach. 
A quantitative research approach was used to assess 
the economic impacts of spotted hyena attacks, while a 
qualitative research design was used to assess the social 
impacts of hyena attacks. Additionally, we used a cross-
sectional research design to assess the economic losses 
and social effects of hyena attacks within the study area. 
This approach allowed us to gather data from partici-
pants at a single point in time, providing a snapshot of 
the current economic losses and social impacts in the 
affected communities.

Sampling and sample size determination
The study was conducted in three villages that were 
purposefully selected based on their distance from hills 
and the Mienze Forest Reserve. These villages are Wavu, 
which is very close to the forest reserve; Bukungu, which 
is far from the forest reserve but surrounded by hills; and 
Izunya, which is far from the forest and the hills (Fig. 1). 
Additionally, a simple random sampling technique was 
used to select the households for the survey. The sample 
size was determined based on the number of households 
in the district using the formula developed by Yamane as 
cited by [63], which is given as:

where: n = sample size, N = study population, and 
e = sampling error.

A sampling error of 5% was adopted and the total 
number of households in the study village was 8,975. 
Therefore, based on the formula above, a sample of 382 
households was randomly selected from the study vil-
lages for the household survey. The sampling process 
began by consulting the village chairman to obtain the 
total count of households in the village, ensuring a reli-
able and complete list for selection. Each household was 
then assigned a unique identification number, creating 
a structured framework for randomization. Using com-
puter software designed for random sampling, these 
identification numbers were randomly generated, giving 
each household an equal chance of selection.

n =
N

1+ N (e2)

The study employed convenience sampling to select 
village members for focus group discussions, involving 
8–10 participants and ensuring representation from both 
genders. This was done to capture the diverse roles, expe-
riences, and perspectives each gender may have concern-
ing hyena conflicts in their communities. Additionally, 
participants were required to have lived in the district for 
at least ten years, as longer-term residents were expected 
to have greater familiarity with hyena-related incidents. 
Two focus group discussions were conducted in each vil-
lage. Eight key informants were purposefully selected, 
including the district game officer, district medical officer, 
three ward executive officers, and three village chairmen, 
who were all contacted face-to-face for their interviews.

Data collection
Four methods of data collection were used in this 
study: household survey, focus group discussions, key 
informant interviews, and direct observations. A struc-
tured questionnaire was used for the household survey 
to gather information such as human livestock attacks 
in the previous two years (2022 and 2023), the type and 
number of livestock killed by hyenas, time of human 
and livestock attacks, place of the attack, financial 
losses caused by livestock losses, and hospital expenses 
due to human attacks. The community and wildlife 
officers used different techniques to determine whether 
livestock were killed or attacked by spotted hyenas, 
such as tracks and signs around the scene, noise during 
the attack, and injury patterns. Additionally, informa-
tion related to social impacts such as reduced working 
time, reduced social gatherings, reduced sleeping time 
due to watching livestock, and school dropouts due to 
the fear of hyena attacks was collected. Reduced work-
ing time referred to hours lost during the day time that 
would be used for working in the farms, herding live-
stock, or casual labour. Because hyenas are more active 
at night, working late or early in the morning increases 
the risk of attacks. Therefore, we determined the num-
ber of hours spent working on the farm when there was 
no threat of hyena attacks and the hours spent when 
there were hyena threats. Using this information, we 
calculated the number of working hours lost per day. 
Focus group discussions and key informant interviews 
were used to obtain in-depth information about the 
hyena conflicts in the district.

Data analysis
Data collected from the field were first coded in Excel 
for viewing and cleaning. Descriptive statistics were 
conducted to obtain the mean, standard deviation, 
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and standard error. The data were then imported into 
R version 4.3.2 for further analysis. The assumptions 
for normality were checked by using histograms and 
the Shapiro–Wilk test. A Chi-square test was used to 
determine the associations between the effect of hyena 
fear on daily activities in the villages. Poisson regres-
sion analysis was used to compare the number of live-
stock kept by households and the number of livestock 
killed by hyenas between villages and livestock spe-
cies. Further, a linear regression was used to compare 
financial losses due to livestock attacks by hyenas and 
reduced working time due to fear of hyenas between 
the villages and livestock species. In this method, the 
number of livestock lost per household was converted 
to monetary value based on the market price in the 
Geita region, while the number of reduced working 
time due to the fear of hyenas was converted to mone-
tary value based on wage payments in the villages. Few 
working hours per day reduce the income earned from 
casual labour. The obtained monetary values were 
used as response variables.

Results
General aspects of the households
A total of 384 households were visited for interviews, 
with 136 from Bukungu village, 101 from Wavu village, 
and 147 from Izunya village. Approximately 55% of the 
respondents were male, and the majority of the respond-
ents had primary education (Table  1). The age of the 
respondents ranged from 18 to 84 years, with the major-
ity aged 31–40 years. About 76.3% of the households kept 
livestock, and children were the main herders. The tra-
ditional livestock housing, called a kraal or a boma was 
the main structure for keeping the livestock. Kraals are 
constructed using wooden poles or tree branches that 
are driven into the ground at regular intervals. The verti-
cal poles may be reinforced with horizontal ones or filled 
with clay soil to close the gaps between them.

Livestock production by the households
The number of livestock per household differed signifi-
cantly between the livestock species (χ2

3, 290 = 110.30, 
p < 0.001) and the villages (χ2

3, 290 = 345.62, p < 0.001). 
The number of cattle was higher compared to the other 

Table 1 General information about the households interviewed

Variable Levels Frequency Percentage 

Sex Male 211 54.9

Females 173 45.1

Education level Informal 81 21.1

Primary 288 75.0

Secondary 13 3.4

College 2 0.5

Age (years) 18-30 109 28.4

31-40 125 32.6

41-50 71 18.4

51-60 32 8.3

61-70 23 6.0

Above 70 24 6.3

Household size (number of people) 2-5 81 21.1

6-10 224 58.3

11-15 74 19.3

16-20 5 1.3

The family keep livestock Yes 293 76.3

No 91 23.7

Livestock house Kraal (traditional house) 313 98.1

Concrete walls with a roof 6 1.9

Livestock herder Children 195 69.4

Adults 86 30.6

Human attacks by hyenas in the last 2 years Yes 24 6.3

No 360 93.7

Livestock killed by hyenas in the last 2 years Yes 151 39.3

No 233 60.7
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livestock species (p < 0.001, Fig.  2). Despite the fact that 
the number of families that kept cattle was fewer than 
those that kept goats, the herd size of cattle varied greatly, 
ranging from 1 to 105 animals per household. The Wavu 
village (t 2, 213 = 10.675, p < 0.001) and Izunya village (t 2, 

213 = 2.464, p = 0.014) had more livestock compared to the 
Bukungu village. Further, pairwise comparison showed 
that the number of livestock in the Izunya and Wavu vil-
lages differed significantly (t 2, 213 = -8.521, p < 0.001), but 
there was no significant difference between the number 
of livestock in Izunya and Bukungu villages.

Livestock attacks by hyenas
About 151 families (39.3%) experienced livestock attacks 
by hyenas during the last two years. The number of 

livestock attacked by hyenas ranged from 1 to 30 animals 
per household. The majority of the attacks (93.5%) hap-
pened at night, while the rest happened in the morning 
or evening. The number of livestock attacked by hyenas 
per household differed significantly between the livestock 
species (χ2

3, 148 = 12.228, p = 0.006) and the villages (χ2
2, 

149 = 35.805, p < 0.001, Fig.  3). The attacks on cattle (t 3, 

148 = -2.461, p = 0.014) and dogs (t 3, 148 = -2.653, p = 0.008) 
were lower than those on goats, but there was no signifi-
cant difference between the number of sheep and goats 
attacked (p = 0.238). The Wavu village, which also has the 
highest number of livestock and is closest to the Mienze 
forest reserve, has experienced more livestock attacks 
compared to the Bukungu (t 2, 149= -5.362, p < 0.001) and 
Izunya (t 2, 149 = -3.630, p = 0.0004) villages.

Fig. 2 The mean number of livestock per household (mean ± SD) in the study villages (Noela field data 2024)

Fig. 3 The number of livestock attacked by hyenas per household during the last two years (mean ± SE) in the study villages (Noela field data 2024)
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Human attacks by the hyena
A total of 24 occasions of human attacks were reported 
in two villages, of which 17 (70.8%) were from Bukungu 
village and 7 from Izunya village. Out of the 24 reported 
human attacks, victims survived in only 16 instances. No 
human attacks were reported in Wavu village. The major-
ity of the attacks (58.3%) happened in the evening, while 
the rest occurred in the morning. Additionally, out of the 
24 attacks, 18 (75%) involved children, 3 (8.3%) involved 
women, and 3 (8.3%) involved both a mother and a child. 
Eleven attacks (45.8%) happened at home, 8 (33.3%) on 
the way back home, 4 (16.7%) in the crop field, and 1 
(0.41%) while herding livestock.

The effects of the fear of hyena attack on daily activities 
of the villagers
In all villages, the majority of the respondents reported 
having changed their daily routines, escorted their 

children on their way to school, and disliked hyenas 
in response to hyena attacks. School dropouts due 
to hyena attacks were less frequent compared to the 
other effects (Fig. 4). The majority of respondents from 
Bukungu village pointed out changing daily routines 
and reduced working time as the main effects of the 
fear of hyena attacks (Table 2). Conversely, the majority 
of respondents from Wavu and Izunya villages, which 
also experienced the highest livestock attacks, reported 
spending the night watching their livestock, result-
ing in a reduction in their sleeping time. The majority 
of respondents from the Wavu village further reported 
suffering from stress and anxiety due to hyena fear 
(Table  2).  Unexpectedly, school dropouts due to the 
fear of hyena attacks were highest in the Wavu village, 
which also did not report any human attacks by hyenas 
(Table 2).

Fig. 4 Percentage of respondents who reported being affected by the fear of a hyena attack, and adjustments happened in their lives in response 
to the fear (Noela field data 2024)

Table 2 Effect of the fear of hyena attacks on different activities in the study areas. The values in the table indicate the number of 
households that reported the effect, and the values in the brackets indicate percentages. Within a row, values without a common 
superscript differ significantly (p < 0.05)

Effects of hyena fear Bukungu (N = 136) Wavu (N = 147) Izunya (N = 101) Chi square P values

School dropouts 40 (29.4)a 43 (42.6)b 11 (7.5)c 43.38 < 0.001

Reduced working time 110 (80.9)a 80 (79.2)a 96 (65.3)b 11.89 0.002

Reduced social gatherings 80 (59.5)a 82 (81.2)b 104 (70.7)ab 12.96 0.001

Reduced outdoor activities 85 (62.5)a 86 (85.1)bc 114 (77.6)c 16.91 < 0.001

Escorting children to school 101 (74.3)a 88 (87.1)b 126 (85.7)bc 8.69 0.012

Reduced sleeping time 76 (55.9)a 92 (91.1)bc 122 (82.9)bc 46.05 < 0.001

Increased stress and anxiety 80 (58.8)a 90 (89.1)b 117 (79.6)bc 31.12 < 0.001

Dislike hyenas 99 (72.8)a 88 (87.1)b 116 (75.5)a 7.453 0.024

Changed daily routine 116 (85.3)a 88 (87.1)a 123 (83.6)a 0.56 0.752
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Economic losses due to hyena attacks
The economic losses presented here were incurred due 
to the loss of livestock, reduced working time due to fear 
of hyena attacks in the morning and evening, and hours 
spent escorting children to and from school. On average, 
the villagers lose 2 working hours per day by either start-
ing work late in the morning or finishing work early in the 
evening, as the majority of attacks happen in the evening 
and in the morning. After converting the lost hours into 
monetary values, it was observed that households lose an 
average of 0.9 USD per day, equivalent to 285.6 USD per 
year per household. The losses due to reduced working 
time were significantly lower in the Wavu village com-
pared to the Bukungu village (t 2, 306= -5.394, p < 0.001), 
but did not differ between Izunya and Bukungu villages 
(t 2, 149= -1.130, p = 0.259, Fig. 5). On average, the hospital 
bills incurred per victim amounted to 90 USD for medi-
cation, surgeries, and inpatient care. Losses due to live-
stock attacks averaged 300.5 USD per household per year 
and were significantly higher in Wavu village compared 
to Bukungu village (t 2, 304= 4.839, p < 0.001, Fig.  5), but 
did not differ between the Iyunza and Bukungu villages. 
The majority of the livestock losses were related to cattle 
attacks (Fig. 6).

Result from focus group discussions and key informant 
interviews
Eighty percent of responses from focus group discussions 
and key informant interviews indicated that hyena attacks 
were driven by food scarcity. This shortage resulted from 
the growing human population in Nyang’whale District, 
which led to the hunting of herbivores in the hills and the 
Mienze Forest Reserve. Consequently, hyenas resorted 
to attacking humans and livestock as alternative food 
sources. Additionally, the rainy season was identified as 

the period with the highest frequency of attacks. Further-
more, the rainy season was recognised as the time with 
the highest frequency of attacks (Table 3). Some partici-
pants also highlighted that the presence of livestock car-
cass remains near villages attracts hyenas (Table 4). Ward 
executive officers, village chairmen, and district game 
officers reported that the primary cause of hyena attacks 
on livestock is the scarcity of small herbivores, the natu-
ral prey of hyenas.

Discussion
The study examined the social and economic impacts 
of hyena attacks in the Nyang’hwale district in north-
ern Tanzania, which borders the Mienze Forest Reserve 
and is surrounded by hills. The findings reveal livestock 
attacks are prevalent in the district, particularly in the vil-
lage situated near the forest reserve. On the other hand, 
human attacks are prevalent in the Bukungu village, 

Fig. 5 Financial losses per household per year from reduced working time due to fear of hyena attacks and livestock loss to hyena attacks 
(mean ± SE) (Noela field data 2024)

Fig. 6 Economic losses per household due to livestock attacks 
by hyenas during the last two years (Noela field data 2024)
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which is far from the forest but surrounded by hills. The 
fear of hyena attacks has disrupted the daily activities of 
the villagers, leading to adjustments such as reducing 
working and sleeping time, escorting children to school, 
and even increasing school dropouts to mitigate hyena 
attacks. These practices have significant impacts on both 
the social life and economic well-being of the villagers.

Hyenas are primarily scavengers, but they are also 
opportunistic hunters and may occasionally prey on 
humans, particularly when other food sources are scarce 
[24, 37, 64]. Hyenas may also attack humans when they 

feel threatened or are defending territories [65, 66]. The 
attacks, in particular, target the human groups that are 
perceived as vulnerable [34, 67]. Consistent with this, our 
study found that the majority of attacks involved children 
and women, who are often viewed as vulnerable. Fur-
ther, respondents in our study pointed out that hyenas 
consumed the body parts of victims who did not survive 
the attacks, except for the head and legs. This indicates 
that the attacks were not related to territorial defence 
or a response to being threatened; rather, they were acts 
of hunting. This finding reinforces other studies that 

Table 3 Thematic analysis of the results from focus group discussion

Theme Key Responses Quotation

Driver of hyena attack Shortage of food “Due to the increase in the human population, herbivores are now scarce, leading hyenas to come into our 
homes targeting livestock and, at times, humans”

Remains of carcasses “Carcasses left near settlement attract hyenas, as they know where they can find food”

Livestock grazing area Close to farm “Grazing near the farms makes our livestock and child herders vulnerable”

In the forest “Hyenas hide in the Mienze Forest Reserve, where they wait for humans searching for firewood or children 
passing to school, and then attack them easily.”

In the hills “Sometimes, people graze livestock in the hills where they encounter hyenas because there are large caves in 
the hills that can accommodate even 100 hyenas.”

Season of the attacks Rainy season “Attacks occurs during the rainy season where there are crops grown in the farms therefore, they have advan-
tage of hiding themselves and walk near to human settlement”
“We never used to see hyenas this close to our homes, but now they are coming almost every night, especially 
in the rainy season.”

Dry season “Even in the dry season they become desperate and attacks”

Changes over time Increasing “Ten years ago, we hardly ever had a problem with hyenas. Now, the attacks are so frequent that everyone is 
affected.”

Table 4 Thematic analysis of the results from key informant interview

Themes Key responses Quotation

Drivers 
of hyena 
attack

Waste disposal “Improper waste disposal near villages is attracting hyenas. They are scavengers by nature, so access to food waste 
close to human settlements is a key driver of increased encounters.”

Shortage of prey “The decline in natural prey due to habitat loss and poaching is pushing hyenas to hunt livestock. Without a balanced 
ecosystem, these conflicts are inevitable.”

Poor livestock enclosures “Some villagers do not build livestock enclosures; animals just sleep in an open area during the night; this makes it 
easy for hyenas to enter in.”

Impacts Injuries “We see more cases of people injured by hyenas, especially during rainy seasons. These patients often need long-term 
care, and the fear of attacks increases stress and anxiety across the community’.
“Beyond physical injuries, the psychological trauma from hyena attacks leads to higher stress levels, affecting overall 
health in the community. This is an overlooked consequence that affects everyone, even those who haven’t been 
directly attacked.”
“In many cases, herders have learnt to anticipate hyena behaviour, recognising patterns in their movements. This 
knowledge helps them protect their livestock, but it also highlights the constant vigilance required.”

School attendance “Children are missing school because of the fear of encountering hyenas on their way. Parents often keep them home 
when attacks are reported nearby.”
“Sometimes schools are closed temporarily when attacks increase
“We call for the government to kill all hyenas. ”

Financial losses “The cost of repairing damaged enclosures and replacing lost livestock is a financial strain that many families cannot 
bear repeatedly. This cycle of loss impacts the entire community’s financial stability.”
“Without compensation or support, the financial losses from hyena attacks push some families further into poverty, 
making it difficult for them to recover or invest in better protections.”
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reported spotted hyenas attacking people, resulting in 
injuries and deaths [37, 68, 69]. The human attacks were 
reported in the two villages located far from the forest 
reserve, a finding that is in line with previous studies [22, 
70]. This suggests that hyenas may venture farther into 
human-populated areas when their natural habitats or 
resources are limited or when prey availability decreases 
closer to reserve boundaries [22, 71]. This highlights the 
need for targeted strategies to mitigate conflicts in these 
distant villages, which could include enhancing commu-
nity awareness.

The hyena attacks on humans have created fear; hence, 
the villagers have changed their daily routine in response. 
These include escorting children to school, starting work-
ing late in the morning and stopping early in the evening, 
and reducing outdoor activities and social gatherings. 
As a result, the villagers lose productive hours, which 
reduces daily output in activities such as farming and 
casual labour [72, 73]. Further, the fear of hyenas causes 
social instability like psychological distress, as it has also 
been observed in other studies [9, 18, 74, 75]. There was 
a substantial reduction in working hours in Bukungu 
village, which had more instances of human attacks. 
In addition, school dropout was prevalent in Wavu and 
Bukungu villages. Human-wildlife conflict can contribute 
to school dropouts directly through fear of attack [76–78] 
or indirectly by requiring children to work in the fields 
to protect livestock and crops from wild animals [76, 79, 
80]. The latter case may apply to Wavu village, which 
reported the highest dropout rate despite no recorded 
human attacks. These findings highlight the broader 
social implications of human-wildlife conflict, where 
the need for safety and livelihood protection can com-
promise educational opportunities and long-term com-
munity development. Fear has also heightened hatred 
toward hyenas, with the majority of villagers wishing for 
their elimination, as reported in similar studies elsewhere 
[9, 35]. These aspects have implications for both the 
social life and economic gains of the villagers, as well as 
the conservation of hyenas.

The majority of livestock attacks occur at night when 
hyenas are most active, a pattern also noted by [37, 81]. 
This nocturnal behaviour forces villagers to remain vig-
ilant and stay awake at night to guard their livestock, a 
practice that not only disrupts sleep but also places addi-
tional physical and mental strain on community mem-
bers. In Wavu village, where this practice is particularly 
common due to higher frequencies of livestock attacks, 
villagers face even greater challenges. Despite these live-
stock attacks, no human injuries have been reported in 
Wavu, which may indicate that hyenas are less inclined 
to attack people in areas where livestock—an accessi-
ble food source—is abundant. Previous studies by [81, 

82], have reported a comparable relationship. The big 
livestock herds in Wavu are often housed in inadequate 
enclosures due to the high costs associated with con-
structing larger, more secure structures. These poorly 
designed enclosures may not provide sufficient pro-
tection against predators, leaving livestock vulnerable 
to attacks [22, 29, 30]. The financial burden of build-
ing robust enclosures can be particularly challenging 
for smallholder farmers [10]. Consequently, the lack of 
proper enclosures not only increases the risk of livestock 
losses but also contributes to ongoing tensions between 
human communities and wildlife, as farmers face the 
dual challenge of safeguarding their animals while man-
aging limited financial resources.

The Mienze forest plays a crucial ecological role as a 
natural habitat for hyenas, supporting their population 
and providing essential resources for their survival. At 
the same time, livestock keepers heavily rely on the for-
est for grazing their animals and other resources, par-
ticularly during dry seasons when other pastures become 
scarce. However, participants in the KIIs and FGDs indi-
cated that hyena attacks are more common during the 
rainy season. At this time, crops are growing in the fields, 
providing hiding places for hyenas close to human settle-
ments. In addition, adults are normally busy with farming 
activities during this season, leaving the livestock herding 
responsibility to children. This observation alights on the 
previous studies by [25, 70, 81]. Furthermore, the findings 
from the FGDs and KIIs indicated that hyena attacks on 
livestock have escalated in recent years since 2020. They 
attributed this rise in attacks to the depletion of wild her-
bivores, which serve as the hyenas’ primary prey. How-
ever, there is no studies of herbivore populations in the 
area, thus making it difficult to confirm the extent of their 
decline or establish a direct causal link between reduced 
herbivore numbers and the rise in hyena attacks. Never-
theless, previous studies by [25, 36, 83, 84] have indicated 
that hyena attacks on livestock tend to increase when 
their natural prey is depleted, suggesting that similar 
dynamics could be at play in this region. There was also 
a notable variation in attacks on livestock species, with 
goats and sheep being more frequently targeted than cat-
tle. This can be attributed to their smaller body size, as 
hyenas, being medium-sized predators, may encounter 
difficulties when attacking cattle. Calves and sick animals 
are typically targeted, as they are more vulnerable. Simi-
lar findings have been reported in studies conducted in 
Kenya, Ethiopia, and various parts of Tanzania [9, 40, 85, 
86]. This observation highlights the importance of adopt-
ing tailored livestock management practices, stressing 
the need for targeted protection strategies that address 
species vulnerabilities and the unique risks faced by 
smaller or weaker animals.
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The social impact and incidents of human and live-
stock attacks have led to economic losses. These losses 
were attributed to several factors, including reduced 
working time due to fear of hyena attacks, the need to 
escort children to and from school, livestock losses, and 
hospital bills resulting from human injury. The average 
household monthly income in the study area is estimated 
at TZS 150,000 (USD 43), based on the number of live-
stock owned, crop yields and wages. This amount is lower 
than the average income of families engaged in agricul-
ture across Tanzania, which stands at TZS 274,293 (USD 
98) [87]. However, in both cases, the income is insuf-
ficient to cover daily living expenses, as the average liv-
ing income for rural Tanzania is TZS 458,092 (USD 200) 
per month [87]. Additionally, farmers expressed concerns 
over delays, insufficient amounts, and, at times, a com-
plete lack of consolation funds for losses due to wildlife 
conflicts, further straining their livelihoods. These chal-
lenges, combined with restrictions on working time 
due to fear of hyena attacks and potential livestock 
loss, continue to reduce household income and exacer-
bate financial hardships. Addressing these challenges 
through improved livestock husbandry will be essential 
for enhancing the livelihoods of these households. The 
economic impact of reduced working time was particu-
larly pronounced in Bukungu village, where villagers 
faced challenges working early in the morning or late 
in the evening due to frequent human attacks, as previ-
ously explained. These losses are particularly impactful 
for rural communities that are heavily reliant on farming 
and livestock production as their primary sources of live-
lihood. This finding is consistent with previous studies 
that have shown financial losses due to predators attack-
ing livestock [88, 89].

The findings of this study demonstrate that sustainable 
management of hyena conflicts requires addressing both 
the protection of human livelihoods and the conserva-
tion of hyenas. Loss of livestock directly impacts house-
hold income and food security, particularly in rural areas 
where people heavily rely on livestock for their livelihood. 
Additionally, the fear of hyena attacks restricts people’s 
movements, affecting their daily activities and overall 
quality of life, leading to psychological stress and reduced 
community well-being.

Conclusion
Compared to other studies in Africa, the social impacts 
and economic losses reported in this study are among 
the highest and thus need urgent attention. The con-
flicts can lead to retaliatory killings of hyenas by villag-
ers, negatively impacting their populations. Our findings 
highlight the necessity of educating the local commu-
nity in the Nyang’whale district on how to avoid hyena 

attacks, especially by safeguarding children during the 
evening and early morning, when most attacks occur. 
Additionally, improving livestock husbandry practices 
is crucial, as most livestock attacks happen at night. The 
study also shows that human attacks were high in villages 
with fewer livestock, indicating limited food resources 
for the hyenas. Therefore, this study recommends further 
research on the hyena population in the district and the 
availability of natural food resources for hyenas. This may 
include faeces analysis to determine prey preferences and 
the foraging strategies of spotted hyenas in the district.

Acknowledgements
I would like to express my gratitude to all the village chairmen in Wavu, 
Bukungu, and Izunya for their hospitality and kind responses during the data 
collection process and to the respondents for agreeing to participate in the 
study.

Authors’ contributions
All authors designed the study. N.S.H. collected data. R.P.M. and N.S.H. analysed 
the data. N.S.H. wrote the manuscript. R.P.M. and D.J.M. commented on the 
previous version of the manuscript. All authors reviewed the final version of 
the manuscript.

Funding
No funding was received for this work.

Data availability
The datasets used in this study can be obtained from the corresponding 
author upon request.

Declarations

Ethics approval and consent to participate
There was voluntary participation by respondents in this study, and a consent 
was obtained before the interviews. Ethical clearance for conducting the 
study was provided by the Institutional Research Review Ethics Committee 
(IRREC) of the University of Dodoma.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Biology, College of Natural and Mathematical Sciences, Uni-
versity of Dodoma, P.O. Box 338, Dodoma, Tanzania. 

Received: 3 June 2024   Accepted: 28 November 2024

References
 1. Knight J. Natural enemies people-wildlife conflicts in anthropological 

perspective. USA and Canada: Routledge; 2001.
 2. Mithen SJ. After the ice: a global human history, 20,000-5000 BC. USA: 

Harvard University Press; 2006.
 3. Goumas M, Lee VE, Kelley LA, Thornton A. The role of animal cognition in 

human-wildlife interactions. Front Psychol. 2020;11(November). Available 
from: https:// www. front iersin. org/ journ als/ psych ology/ artic les/ 10. 3389/ 
fpsyg. 2020. 589978/ full.

 4. Bhatia S, Redpath S, Mishra C. Beyond conflict: exploring the spectrum 
of human – wildlife interactions and their underlying mechanisms. 
Oryx. 2019. Available from: https:// www. resea rchga te. net/ publi cation/ 
33803 6413.

https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2020.589978/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2020.589978/full
https://www.researchgate.net/publication/338036413
https://www.researchgate.net/publication/338036413


Page 12 of 14Hello et al. BMC Ecology and Evolution          (2024) 24:147 

 5. Schell CJ, Stanton LA, Young JK, Angeloni LM, Lambert JE, Breck SW, 
et al. The evolutionary consequences of human–wildlife conflict in 
cities. Evol Appl. 2021;14(1):178–97.

 6. Mmbaga NE, Munishi LK, Treydte AC. Balancing African Elephant Con-
servation with Human Well‐Being in Rombo Area, Tanzania. Advances 
in Ecology. 2017;2017(1):4184261:1–9.

 7. Gemeda DO, Meles SK. Impacts of human-wildlife conflict in develop-
ing countries. J Appl Sci Environ Manag. 2018;22(8):1233. Available 
from: https:// www. bioli ne. org. br/ pdf? ja182 06.

 8. Hariohay KM. Impacts of human settlements and land use changes in 
Kwakuchinja wildlife corridor, Northern Tanzania. Norwegian University 
of Science and Technology; 2013. Available from: https:// www. resea 
rchga te. net/ publi cation/ 34336 6222.

 9. Koskey CC, Makanji DL, Wilkinson CE, Eshiamwata GW. Socio-eco-
nomic impacts of hyena predation on livestock around Lake Nakuru 
National Park and Soysambu conservancy. Kenya Open J Soc Sci. 
2021;09(09):411–25. Available from: https:// www. scirp. org/ journ al/ 
paper infor mation. aspx? paper id= 112003.

 10. Harris NC, Wilkinson CE, Fleury G, Nhleko ZN. Responsibility, equity, 
justice, and inclusion in dynamic human–wildlife interactions. Front 
Ecol Environ. 2023;21(8):380–7.

 11. König HJ, Kiffner C, Kramer-schadt S, Fürst C, Keuling O, Ford AT. 
Human – wildlife coexistence in a changing world. Conserv Biol. 
2020;34(4):786–94. Available from: https:// conbio. onlin elibr ary. wiley. 
com/ doi/ full/ 10. 1111/ cobi. 13513.

 12. Mekonen S. Coexistence between human and wildlife: The nature, 
causes and mitigations of human wildlife conflict around Bale 
Mountains National Park. Southeast Ethiopia BMC Ecol. 2020;20(1):1–9. 
https:// doi. org/ 10. 1186/ s12898- 020- 00319-1.

 13. Nyhus PJ. Human – wildlife conflict and coexistence. Annu Rev Environ 
Resour. 2016;41:143–71.

 14. Acha A, Temesgen M, Bauer H. Human-wildlife conflicts and their asso-
ciated livelihood impacts in and around Chebera-Churchura National 
Park. Ethiopia Soc Nat Resour. 2018;31(2):260–75.

 15. Naha D, Dash SK, Chettri A, Chaudhary P, Sonker G, Heurich M, et al. 
Landscape predictors of human–leopard conflicts within multi-use 
areas of the Himalayan region. Sci Rep. 2020;10(1):1–12. https:// doi. 
org/ 10. 1038/ s41598- 020- 67980-w.

 16. Bhandari S, Bhusal DR. Notes on human- hyena (hyaena hyaena, linnaeus 
1751) conflict in Jajarkot, Kalikot and Mhottari Districts of Nepal. J Inst Sci 
Technol. 2017;22(1):127–31. Available from: https:// pdfs. seman ticsc holar. 
org/ 4dc5/ 95805 bb6d9 037b5 ec2a7 688f4 dad5b c7e1f0. pdf.

 17. Cosmas E. Assessment of livestock depredation by spotted Hyena 
(crocuta crocuta) in villages surrounding Ruaha national park. Tanzania: 
The University of Dodoma; 2015.

 18. Rao H, Yang Y, Liu J, Westbury M V, Zhang C. Palaeoproteomic analysis 
of Pleistocene cave hyenas from east Asia. Sci Rep 2020;1–12. https:// 
doi. org/ 10. 1038/ s41598- 020- 73542-x.

 19. Yirga G, Bauer H. Livestock depredation of the spotted hyena (Crocuta 
crocuta) in Southern Livestock Depredation of the Spotted Hyena 
(Crocuta crocuta) in Southern Tigray, Northern Ethiopia. Int J Enviro-
ment Sci. 2017;36. Available from: https:// www. resea rchga te. net/ publi 
cation/ 28383 2217% 0ALiv estock.

 20. Wentworth JC, Tambling CJ, Kerley GIH. Evidence for prey selection by 
spotted hyaena in the Eastern Cape. South Africa Acta Theriol (Warsz). 
2011;56(4):389–92. Available from: https:// www. resea rchga te. net/ publi 
cation/ 22563 3228.

 21. Vissia S, Wadhawa R, Vangevelde F. Journal of Zoology - 2021 - Vissia - 
Co‐occurrence of high densities of brown hyena and spotted hyena in 
central Tuli .pdf. Zoology. 2021. Available from: https:// www. resea rchga 
te. net/ publi cation/ 34930 5666.

 22. Mkonyi FJ, Estes AB, Msuha MJ, Lichtenfeld LL, Durant SM. Socio-eco-
nomic correlates and management implications of livestock depreda-
tion by large carnivores in the Tarangire ecosystem, northern Tanzania. 
Int J Biodivers Sci Ecosyst Serv Manag. 2017;13(1):248–63. Available 
from: https:// www. tandf online.

 23. Yirga G, Ersino W, De Iongh HH, Leirs H, Gebrehiwot K, Deckers J, et al. 
Spotted hyena (Crocuta crocuta) coexisting at high density with peo-
ple in Wukro district, northern Ethiopia. Mamm Biol. 2013;78(3):193–7. 
https:// doi. org/ 10. 1016/j. mambio. 2012. 09. 001.

 24. Sonawane C, Yirga G, Carter NH. Public health and economic benefits 
of spotted hyenas Crocuta crocuta in a peri-urban system. J Appl Ecol. 
2021;58(12):2892–902.

 25. Deneke Y, Megaze A, Tekalegn W, Dobamo T, Leirs H. Population estima-
tion and livestock loss by spotted hyena (Crocuta crocuta) in Damota 
community managed forest, Southern Ethiopia. Glob Ecol Conserv. 
2022;34(January):e02037. https:// doi. org/ 10. 1016/j. gecco. 2022. e02037.

 26. Duguma B, Janssens GPJ. Assessment of livestock feed resources and 
coping strategies with dry season feed scarcity in mixed crop – livestock 
farming systems around the gilgel gibe catchment , Southwest Ethiopia. 
Sustainability. 2021;13. Available from: https:// www. mdpi. com/ 2071- 
1050/ 13/ 19/ 10713.

 27. Musika NV, Wakibara JV, Ndakidemi PA, Treydte AC. Spatio-Temporal 
patterns of increasing illegal livestock grazing over three decades at 
Moyowosi Kigosi Game. J L . 2021;10. Available from: https:// www. mdpi. 
com/ 2073- 445X/ 10/ 12/ 1325.

 28. Xua W, Butta B. Rethinking livestock encroachment at a protected area 
boundary. 2024.

 29. Lichtenfeld LL, Trout C, Kisimir EL. Evidence-based conservation: 
predator-proof bomas protect livestock and lions. Biodivers Conserv. 
2015;24:483–91. Available from: https:// link. sprin ger. com/ artic le/ 10. 1007/ 
s10531- 014- 0828-x.

 30. Weise FJ, Hayward MW, Casillas R, Tomeletso M, Gadimang P, Somers MJ, 
et al. Size, shape and maintenance matter : a critical appraisal of a global 
carnivore con fl ict mitigation strategy – Livestock protection kraals in 
northern Botswana. Biol Conserv. 2018;225(March):88–97. https:// doi. org/ 
10. 1016/j. biocon. 2018. 06. 023.

 31. Kissui BM, Kiffner C, König HJ, Montgomery RA. Patterns of livestock 
depredation and cost-effectiveness of fortified livestock enclosures in 
northern Tanzania. Ecol Evol. 2019;9(19):11420–33. Available from: https:// 
onlin elibr ary. wiley. com/ doi/ full/ 10. 1002/ ece3. 5644.

 32. Yirga G, Bauer H. Livestock depredation of the spotted hyena (Crocuta 
crocuta) in Southern Tigray, Northern Ethiopia. Int J Ecol Environ Sci. 
2010;36(1):67–73. Available from: https:// www. resea rchga te. net/ publi 
cation/ 28383 2217.

 33. Ugarte CS, Moreira-arce D, Simonetti JA. Ecological attributes of 
carnivore-livestock conflict. Front Ecol Evol . 2019;7(November):1–9. Avail-
able from: https:// www. front iersin. org/ journ als/ ecolo gy- and- evolu tion/ 
artic les/ 10. 3389/ fevo. 2019. 00433/ full.

 34. Fell MJ, Ayalew Y, Mcclenaghan FC, Facial MM. Facial injuries follow-
ing hyena attack in rural eastern Ethiopia. Int J Oral Maxillofac Surg. 
2014;43(12):1459–64. https:// doi. org/ 10. 1016/j. ijom. 2014. 07. 006.

 35. Cyprian R. Levels of human attack and livestock depredation by spotted 
hyena (crocuta crocuta) in Geita region. The University of Dodoma; 2015. 
Available from: http:// repos itory. udom. ac. tz/ handle/ 20. 500. 12661/ 1344. 

 36. Holmen T, Nyahongo J, Rockstf E. Livestock loss caused by predators out-
side the Serengeti national park, Tanzania. Biol Conserv. 2007;135(4):502–
10. Available from: https:// www. resea rchga te. net/ publi cation/ 22345 2186.

 37. Raycraft J. Human – Hyena (Crocuta crocuta) Conflict in the Tarangire. Conserv. 
2024;4:99–114. Available from: https:// www. mdpi. com/ 2673- 7159/4/ 1/8.

 38. Kideghesho JR. Wildlife conservation and local land use conflicts in 
Western Serengeti Corridor, Tanzania. PHD (Thesis ). Norwegian University 
of Science and Technology; 2006. Available from: www. diva- portal. org/ 
smash/ get/ diva2: 123755/ FULLT EXT01. pdf.

 39. Salerno J, Borgerhoff Mulder M, Grote MN, Ghiselli M, Packer C. House-
hold livelihoods and conflict with wildlife in community-based conserva-
tion areas across northern Tanzania. Oryx. 2016;50(4):702–12. Available 
from: https:// www. cambr idge. org/ core/ journ als/ oryx/ artic le.

 40. Mbise FP, Skjærvø GR, Lyamuya RD, Fyumagwa RD, Jackson C, Holmern 
T, et al. Livestock depredation by wild carnivores in the Eastern Serengeti 
Ecosystem. Tanzania J Biodivers Conserv. 2018;10(March):122–30. Avail-
able from: https:// acade micjo urnals. org/ journ al/ IJBC/ artic le- full- text/ 
82C30 01559 79.

 41. Mhuriro-Mashapa P, Mwakiwa E, Mashapa C. Socio-economic impact of 
human-wildlife conflicts on agriculture based livelihood in the periphery of 
save valley conservancy, southern Zimbabwe. J Anim Plant Sci. 2018;28(3):903–
14. Available from: https:// www. resea rchga te. net/ publi cation/ 32385 8030ed.

 42. Karanth KK, Gupta S, Vanamamalai A. Compensation payments, pro-
cedures and policies towards human-wildlife con fl ict management : 
Insights from India. Biol Conserv. 2017;2018(227):383–9. https:// doi. org/ 
10. 1016/j. biocon. 2018. 07. 006.

https://www.bioline.org.br/pdf?ja18206
https://www.researchgate.net/publication/343366222
https://www.researchgate.net/publication/343366222
https://www.scirp.org/journal/paperinformation.aspx?paperid=112003
https://www.scirp.org/journal/paperinformation.aspx?paperid=112003
https://conbio.onlinelibrary.wiley.com/doi/full/10.1111/cobi.13513
https://conbio.onlinelibrary.wiley.com/doi/full/10.1111/cobi.13513
https://doi.org/10.1186/s12898-020-00319-1
https://doi.org/10.1038/s41598-020-67980-w
https://doi.org/10.1038/s41598-020-67980-w
https://pdfs.semanticscholar.org/4dc5/95805bb6d9037b5ec2a7688f4dad5bc7e1f0.pdf
https://pdfs.semanticscholar.org/4dc5/95805bb6d9037b5ec2a7688f4dad5bc7e1f0.pdf
https://doi.org/10.1038/s41598-020-73542-x
https://doi.org/10.1038/s41598-020-73542-x
https://www.researchgate.net/publication/283832217%0ALivestock
https://www.researchgate.net/publication/283832217%0ALivestock
https://www.researchgate.net/publication/225633228
https://www.researchgate.net/publication/225633228
https://www.researchgate.net/publication/349305666
https://www.researchgate.net/publication/349305666
https://www.tandfonline
https://doi.org/10.1016/j.mambio.2012.09.001
https://doi.org/10.1016/j.gecco.2022.e02037
https://www.mdpi.com/2071-1050/13/19/10713
https://www.mdpi.com/2071-1050/13/19/10713
https://www.mdpi.com/2073-445X/10/12/1325
https://www.mdpi.com/2073-445X/10/12/1325
https://link.springer.com/article/10.1007/s10531-014-0828-x
https://link.springer.com/article/10.1007/s10531-014-0828-x
https://doi.org/10.1016/j.biocon.2018.06.023
https://doi.org/10.1016/j.biocon.2018.06.023
https://onlinelibrary.wiley.com/doi/full/10.1002/ece3.5644
https://onlinelibrary.wiley.com/doi/full/10.1002/ece3.5644
https://www.researchgate.net/publication/283832217
https://www.researchgate.net/publication/283832217
https://www.frontiersin.org/journals/ecology-and-evolution/articles/10.3389/fevo.2019.00433/full
https://www.frontiersin.org/journals/ecology-and-evolution/articles/10.3389/fevo.2019.00433/full
https://doi.org/10.1016/j.ijom.2014.07.006
http://repository.udom.ac.tz/handle/20.500.12661/1344
https://www.researchgate.net/publication/223452186
https://www.mdpi.com/2673-7159/4/1/8
https://www.diva-portal.org/smash/get/diva2:123755/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:123755/FULLTEXT01.pdf
https://www.cambridge.org/core/journals/oryx/article
https://academicjournals.org/journal/IJBC/article-full-text/82C300155979
https://academicjournals.org/journal/IJBC/article-full-text/82C300155979
https://www.researchgate.net/publication/323858030ed
https://doi.org/10.1016/j.biocon.2018.07.006
https://doi.org/10.1016/j.biocon.2018.07.006


Page 13 of 14Hello et al. BMC Ecology and Evolution          (2024) 24:147  

 43. Wang W, Wronski T, Yang L. The status of wildlife damage compensation 
in China. Animals. 2024;14. Available from: https:// www. mdpi. com/ 2076- 
2615/ 14/2/ 292.

 44. Ravenelle J, Nyhus PJ. Global patterns and trends in human – wildlife 
conflict compensation. Conserv Biol. 2017;31(6):1247–56. Available from: 
https:// www. resea rchga te. net/ publi cation/ 31645 6469.

 45. Ma Z, Li J, Chen R, Wei X, Chen W. Estimating the impact of wildlife 
damage compensation policy on farmers ‘ incomes. J Nat Conserv. 
2024;81(September): 126709. https:// doi. org/ 10. 1016/j. jnc. 2024. 126709.

 46. Mkonyi FJ. An integrated approach for the management of human - 
carnivore conflict : a review of conflict management interventions in 
Tanzania. Mamm Biol. 2022;102(5):2061–81. https:// doi. org/ 10. 1007/ 
s42991- 022- 00255-1.

 47. Kegamba JJ, Sangha KK, Wurm PAS. The influence of conservation poli-
cies and legislations on communities in Tanzania. Biodivers Conserv. 
2024;33:3147–70. Available from: https:// www. resea rchga te. net/ publi 
cation/ 38232 7894.

 48. Kegamba JJ, Sangha KK, Wurm PAS, Meitamei JL, Tiotem LG, Garnett ST. 
The human and financial costs of conservation for local communities 
living around the Greater Serengeti. Glob Ecol Conserv. 2024;52(May): 
e02974. https:// doi. org/ 10. 1016/j. gecco. 2024. e02974.

 49. URT. Wildlife Conservation (Dangerous Animals Damage Consolation) 
(Amendment) Regulations, 2024. Vol. 440. 2024.

 50. Mahenge F, Makupa EE. Implication of consolation scheme in reducing 
human-wildlife conflict near the Rungwa-Muhesi-Kizigo Game Reserve in 
Singida. J Res For Wildl Environ. 2022;14(October). Available from: https:// 
www. resea rchga te. net/ publi cation/ 36422 5872.

 51. Mponzi BP, Lepczyk CA, Kissui BM. Characteristics and distribution of 
livestock losses caused by wild carnivores in Maasai Steppe of northern 
Tanzania. Human-Wildlife Interact. 2014;8(2):218–27.

 52. Id WADG, Davis A, Allan KJ, Buza J, Claxton R, Crump JA, et al. Classifica-
tion and characterisation of livestock production systems in northern 
Tanzania. 2020;1–25. Available from: https:// doi. org/ 10. 1371/ journ al. 
pone. 02294 78.

 53. Mccabe JT, Leslie PW, Davis A. The emergence of the village and the 
transformation of traditional institutions: a case study from Northern Tan-
zania. Hum Organ. 2021;79(2):150–60. Available from: https:// pubmed. 
ncbi. nlm. nih. gov/ 33551 464/.

 54. Asimwe. The potential of Tanzania mainland for production of Juncao grass. 
2022. Available from: https:// sdgs. un. org/ sites/ defau lt/ files/ 2022- 03/.

 55. Kipuri N. Report Part Title : Overview of pastoralism in Tanzania Report 
Title : Poverty , pastoralism and policy in Ngorongoro Report Subtitle : 
Lessons learned from the Ereto I Ngorongoro Pastoralist Project with 
implications for pastoral development and the poli. 2008.

 56. URT. Geita region Investment Guide. Geita; 2019. Available from: https:// 
www. scribd. com/ docum ent/ 46313 2465/ Geita- Inves tment- Guide- pdf.

 57. Gaudence KT, Mwenechanya R, Choongo K. Impact of insecticide-treated 
nets and indoor residual spraying on malaria case prevalence in Geita 
and Nyang’hwale districts of Tanzania. J Appl Nat Sci . 2018;10(1):236–40.

 58. URT. Administrative Units Population Distribution Report . National Popu-
lation and House Census of Tanzania. National Bureau of Statistics, Dar es 
Salaam, Tanzania. 2022. Available from: https:// www. nbs. go. tz/ nbs/ takwi 
mu/ Censu s2022.

 59. Mtui G, Mligo C, Mutakyahwa M, Ikingura J. Vegetation structure 
and heavy metal uptake by plants in the mining-impacted and non 
mining-impacted sites of Southern Lake Victoria Wetlands. Tanzania J Sci. 
2009;32(2). Available from: https:// www. resea rchga te. net/ publi cation/ 
31508 0898.

 60. Pancrace P, Salanga RJ, Lalika MCS. Vegetation cover changes due to 
artisanal and small-scale gold mining in Bukombe-Mbogwe for-
est reserve in Geita Region. Tanzania Tanzania J For Nat Conserv. 
2022;91(2):66–82 Available from: file:///C:/Users/DELL/Downloads/
ajol-file-journals_333_articles_233115.

 61. Lymo PM. Empowering a carpentry group: a case study of Nonga income 
generating initiatives in Katente village in Bukombe district. Tanzania: The 
Open University of Tanzania; 2017.

 62. Masanyiwa ZS, Magaria BR, Shauri NE. Participation in school commit-
tees in monitoring primary school projects in the Nyang’hwale district in 
Tanzania. Rural Plan J. 2023;25(1):21–32. Available from: https:// journ als. 
irdp. ac. tz/ index. php/ rpj/ artic le/ view/4.

 63. Uakarn C. Sample size estimation using Yamane and Cochran and Krejcie 
and Morgan and Green formulas and Cohen statistical power analysis by 
G*power and comparisons. Apheit Int J. 2021;10(2):76–88. Available from: 
https:// so04. tci- thaijo. org/ index. php/ ATI/ artic le/ view/ 254253.

 64. Cozzi G, Börger L, Hutter P, Abegg D, Beran C. Effects of trophy hunting 
leftovers on the ranging behaviour of large carnivores: a case study on 
spotted hyenas. PLoS One . 2015;1–15. Available from: https:// journ als. 
plos. org/ ploso ne/ artic le? id= 10. 1371/ journ al. pone. 01214 71.

 65. Holekamp KE, Dloniak SM. Intraspecific variation in the behavioral 
ecology of a tropical carnivore, the spotted hyena. Adv Study Behav. 
2010;42(C):189–229.

 66. Boydston EE, Kapheim KM, Watts HE, Szykman M, Holekamp KE. Altered 
behaviour in spotted hyenas associated with increased human activity. 
Anim Conserv. 2003;6(3):207–19. Available from: https:// digit alcom mons. 
lmu. edu/ cgi/ viewc ontent. cgi? artic le= 1111& conte xt= bio_ fac. 

 67. Keuroghlian A, Passos FC. Prey foraging behavior, seasonality and time-
budgets in Black Lion Tamarins, Leontopithecus chrysopygus (Mikan 
1823) (Mammalia, Callitrichidae). Brazilian J Biol. 2001;61(3):455–9. Avail-
able from: https:// pubmed. ncbi. nlm. nih. gov/ 11706 573/.

 68. Mbise. Attacks on humans and retaliatory killing of wild carnivores 
in the eastern Serengeti Ecosystem, Tanzania. J Ecol Nat Environ. 
2021;13(4):110–6. Available from: https:// acade micjo urnals. org/ journ al/ 
JENE/ artic le- full- text- pdf/ F9530 17678 86.

 69. Kirtland J, Tremoleda JL, Trivedy C. Traumatic injury patterns in humans 
from large feline predators: a systematic review and descriptive analysis. 
Trauma (United Kingdom). 2024;26(1):28–42. Available from: https:// journ 
als. sagep ub. com/ doi/ full/ 10. 1177/ 14604 08622 11233 07.

 70. Kolowski JM, Holekamp KE. Spatial, temporal, and physical characteristics 
of livestock depredations by large carnivores along a Kenyan reserve 
border. Biol Conserv. 2006;128(4):529–41. Available from: https:// www. 
resea rchga te. net/ publi cation/ 22344 0639.

 71. Kolowski JM, Katan D, Theis KR, Holekamp KE. Daily patterns of activity in 
the spotted hyena. J Mammal. 2007;88(4):1017–28.

 72. Ogada MO, Woodroffe R, Oguge NO, Frank LG. Limiting depredation 
by African carnivores : the role of livestock husbandry. Conserv Biol. 
2003;17(6):1521–30. Available from: https:// conbio. onlin elibr ary. wiley. 
com/ doi/ full/ 10. 1111/j. 1523- 1739. 2003. 00061.x.

 73. Dickman AJ. Complexities of conflict : the importance of considering 
social factors for effectively resolving human – wildlife conflict. Anim 
Behav. 2010;13(Table 1):458–66. Available from: https:// www. scirp. org/ 
refer ence/ refer ences papers? refer enceid= 30739 13.

 74. Ruiz P, Benítez G, Bobadilla PE, Piedracueva M, Damián JP. Do predator 
attacks on productive species and the respective economic losses influ-
ence the psychological distress of farmers in Uruguay? A cross-sectional 
study. Rural Remote Health. 2024;24(1):7614. Available from: https:// www. 
resea rchga te. net/ publi cation/ 37716 8803.

 75. Schramme E. Social Structure of Spotted Hyena (Crocuta crocuta) Popula-
tions around Mekelle city in Tigray, Ethiopia . Makelle Uniiversity; 2015. 
Available from: https:// scrip tieba nk. be/ scrip tie/ 2015.

 76. Muyoma J. The Hidden Costs of Human-wildlife Conflict in Mukungule 
Game Management Area. Zambia: University of Zambia; 2016.

 77. Ghosal R. Elephant conservation : Reviewing the need and potential 
impact of cognition- based education. Int J Comp Psychol . 2017;(Janu-
ary). Available from: https:// psycn et. apa. org/ record/ 2017- 33842- 001.

 78. Wiafe ED, Hammond-wiafe P, Mensah MK. Impact of Baboons ‘ Raiding 
on Students ‘ Learning in Fringe Communities of the Shai Hills Resource 
Reserve, Ghana. East African J Educ Soc Sci. 2023;4(3):190–7. Available 
from: https:// www. resea rchga te. net/ publi cation/ 37354 9160.

 79. Barua M, Bhagwat SA, Jadhav S. The hidden dimensions of human – 
wildlife conflict: health impacts, opportunity and transaction costs. Biol 
Conserv. 2013;157:309–16. https:// doi. org/ 10. 1016/j. biocon. 2012. 07. 014.

 80. Nyamwamu R. Effectiveness of agricultural extension human-wildlife 
conflict mitigation strategies on human-wildlife conflict among small-
holder Agro-pastoralists in Laikipia county, Kenya . Egerton University; 
2019. Available from: http:// ir- libra ry. egert on. ac. ke/ jspui/ handle/ 12345 
6789/ 1930.

 81. Kissui BM. Livestock predation by lions, leopards, spotted hyenas, and 
their vulnerability to retaliatory killing in the Maasai steppe. Tanzania 
Anim Conserv. 2008;11(5):422–32. Available from: https:// zslpu blica tions. 
onlin elibr ary. wiley. com/ doi/ 10. 1111/j. 1469- 1795. 2008. 00199.

https://www.mdpi.com/2076-2615/14/2/292
https://www.mdpi.com/2076-2615/14/2/292
https://www.researchgate.net/publication/316456469
https://doi.org/10.1016/j.jnc.2024.126709
https://doi.org/10.1007/s42991-022-00255-1
https://doi.org/10.1007/s42991-022-00255-1
https://www.researchgate.net/publication/382327894
https://www.researchgate.net/publication/382327894
https://doi.org/10.1016/j.gecco.2024.e02974
https://www.researchgate.net/publication/364225872
https://www.researchgate.net/publication/364225872
https://doi.org/10.1371/journal.pone.0229478
https://doi.org/10.1371/journal.pone.0229478
https://pubmed.ncbi.nlm.nih.gov/33551464/
https://pubmed.ncbi.nlm.nih.gov/33551464/
https://sdgs.un.org/sites/default/files/2022-03/
https://www.scribd.com/document/463132465/Geita-Investment-Guide-pdf
https://www.scribd.com/document/463132465/Geita-Investment-Guide-pdf
https://www.nbs.go.tz/nbs/takwimu/Census2022
https://www.nbs.go.tz/nbs/takwimu/Census2022
https://www.researchgate.net/publication/315080898
https://www.researchgate.net/publication/315080898
https://journals.irdp.ac.tz/index.php/rpj/article/view/4
https://journals.irdp.ac.tz/index.php/rpj/article/view/4
https://so04.tci-thaijo.org/index.php/ATI/article/view/254253
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0121471
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0121471
https://digitalcommons.lmu.edu/cgi/viewcontent.cgi?article=1111&context=bio_fac
https://digitalcommons.lmu.edu/cgi/viewcontent.cgi?article=1111&context=bio_fac
https://pubmed.ncbi.nlm.nih.gov/11706573/
https://academicjournals.org/journal/JENE/article-full-text-pdf/F95301767886
https://academicjournals.org/journal/JENE/article-full-text-pdf/F95301767886
https://journals.sagepub.com/doi/full/10.1177/14604086221123307
https://journals.sagepub.com/doi/full/10.1177/14604086221123307
https://www.researchgate.net/publication/223440639
https://www.researchgate.net/publication/223440639
https://conbio.onlinelibrary.wiley.com/doi/full/10.1111/j.1523-1739.2003.00061.x
https://conbio.onlinelibrary.wiley.com/doi/full/10.1111/j.1523-1739.2003.00061.x
https://www.scirp.org/reference/referencespapers?referenceid=3073913
https://www.scirp.org/reference/referencespapers?referenceid=3073913
https://www.researchgate.net/publication/377168803
https://www.researchgate.net/publication/377168803
https://scriptiebank.be/scriptie/2015
https://psycnet.apa.org/record/2017-33842-001
https://www.researchgate.net/publication/373549160
https://doi.org/10.1016/j.biocon.2012.07.014
http://ir-library.egerton.ac.ke/jspui/handle/123456789/1930
http://ir-library.egerton.ac.ke/jspui/handle/123456789/1930
https://zslpublications.onlinelibrary.wiley.com/doi/10.1111/j.1469-1795.2008.00199
https://zslpublications.onlinelibrary.wiley.com/doi/10.1111/j.1469-1795.2008.00199


Page 14 of 14Hello et al. BMC Ecology and Evolution          (2024) 24:147 

 82. Treves A, Karanth KU. Human-carnivore conflict and perspectives on car-
nivore management worldwide. Conserv Biol. 2003;17(6):1491–9. Avail-
able from: https:// www. resea rchga te. net/ publi cation/ 23020 0882.

 83. Dar NI, Minhas RA, Zaman Q, Linkie M. Predicting the patterns, percep-
tions and causes of human-carnivore conflict in and around Machiara 
National Park, Pakistan. Biol Conserv . 2009;142(10):2076–82. Available 
from: https:// doi. org/ 10. 1016/j. biocon. 2009. 04. 003

 84. Sebsibe I. Humans-livestock predators conflict in the Central and 
Eastern Part of Bale Mountains National Park. Ethiopia BMC Ecol Evol. 
2022;22(1):1–10. https:// doi. org/ 10. 1186/ s12862- 022- 02065-y.

 85. Abay GY, Bauer H, Gebrihiwot K, Deckers J. Peri-urban spotted hyena 
(Crocuta crocuta) in Northern Ethiopia: diet, economic impact, and abun-
dance. 2010;(Kruuk 1972).

 86. Mwakatobe A, Nyahongo J, Røskaft E. Livestock depredation by carni-
vores in the serengeti ecosystem. Enviroment Nat Resour Res. 2013;3(4). 
Available from: https:// www. resea rchga te. net/ publi cation/ 27268 8166.

 87. Smith. Anker living income reference value rural. 2020. Available from: 
https:// www. globa llivi ngwage. org/ anker- living- wage- and- living- income- 
refer ence- values/.

 88. Derebe B, Derebe Y, Tsegaye B. Human-wild animal conflict in Banja 
Woreda, Awi. Int J For Res. 2022;2022. Available from: https:// onlin elibr ary. 
wiley. com/ doi/ 10. 1155/ 2022/ 49733 92.

 89. Kifle Z, Bekele A. Human – Gelada conflict and attitude of the local com-
munity toward the conservation of the Southern Gelada (Theropithecus 
gelada obscurus) around Borena Saynit National Park, Ethiopia. Enviro-
mental Manag. 2020;(Hill 2017). Available from: https:// pubmed. ncbi. nlm. 
nih. gov/ 31884 563/.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.researchgate.net/publication/230200882
https://doi.org/10.1016/j.biocon.2009.04.003
https://doi.org/10.1186/s12862-022-02065-y
https://www.researchgate.net/publication/272688166
https://www.globallivingwage.org/anker-living-wage-and-living-income-reference-values/
https://www.globallivingwage.org/anker-living-wage-and-living-income-reference-values/
https://onlinelibrary.wiley.com/doi/10.1155/2022/4973392
https://onlinelibrary.wiley.com/doi/10.1155/2022/4973392
https://pubmed.ncbi.nlm.nih.gov/31884563/
https://pubmed.ncbi.nlm.nih.gov/31884563/

	Evaluation of the social-economic impacts of hyena attacks on humans and livestock in the Nyang’whale district of Tanzania
	Abstract 
	Background 
	Materials and methods 
	Results 
	Conclusion 

	Background information
	Material and methods
	Study area
	Research approach and design
	Sampling and sample size determination
	Data collection
	Data analysis

	Results
	General aspects of the households
	Livestock production by the households
	Livestock attacks by hyenas
	Human attacks by the hyena
	The effects of the fear of hyena attack on daily activities of the villagers
	Economic losses due to hyena attacks
	Result from focus group discussions and key informant interviews

	Discussion
	Conclusion
	Acknowledgements
	References


