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Attitudes toward leopard (Panthera pardus) conservation were surveyed in two sub districts; May
Anbesa (relatively high leopard density area) and Egriwonber (area with no leopard) in the northern
Ethiopian highlands. This district is a completely human dominated landscape, where conflict has
manifested in terms of livestock depredation. Spotted hyena (Crocuta crocuta), leopard (P. pardus) and
common jackal (Canis aureus aureus) are common in this landscape but all other large carnivores are
virtually absent. A structured survey instruction was prepared in the form of an interview-based
questionnaire. We interviewed 519 randomly selected households. Majority of the respondents (64.6%)
had positive feelings and only 10.2% had negative feelings in the core area, whereas majority of the
respondents (52.3%) had neutral feelings and only 9.1% had negative feelings towards leopard in the
control area. The mean attitude score in both areas was 3.53: neutral to positive. The majority of
respondents (72.3%), including 88.6% in the core area and 46.5% in the control area, thought that
compensation should be paid to farmers whose livestock had been killed. Only 34.7% of all participants,
including 25.9% in the core area and 48.5% in the control area, agreed that killing of leopards should be
strictly regulated. Farmers of the core area reported losses of 85 domestic animals due to leopard
depredation causing an estimated financial loss of about US$ 3,470 over the last five years. Of all the
respondents in core area only 12% of the people had suffered from leopard depredation. Goats were the
most depredated livestock species (49.4%). The findings indicated that tolerance for depredation is high
for that further efforts could improve support for carnivore conservation.
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INTRODUCTION

The common leopard (Panthera pardus) is the most
widespread carnivore  (Myers, 1986), occurring
throughout sub-Saharan Africa, India and southern Asia
(Nowell and Jackson, 1996) mainly due to its highly
adaptable hunting and feeding behavior (Bertram, 1999).
It can live wherever there is sufficient cover and
adequately sized prey animals (Bertram, 1999). Leopards
are known to live in human dominated landscapes
(Athreya et al., 2004). This close proximity to humans
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often results in conflict when the resources concerned
have economic value such as livestock depredation
(Graham et al.,, 2005). In general carnivores have
disappeared from areas of high human density
(Woodroffe, 2001). They have been perceived as a threat
to human survival because of danger to human life and to
livestock. People respond to livestock depredation by
poisoning carnivores, habitat destruction and direct
killing. Local people often hold negative attitudes, when
carnivores prey upon livestock (Oli et al., 1994; Lenihan,
1996). In most landscapes large carnivores need to
coexist with humans who require knowledge about
people and their attitudes towards large carnivore



conservation. It is therefore quite important to investigate
public opinion and knowledge of large carnivore
conservation.

Leopard is one of the vulnerable species owing to
predation of large number of domesticated animals in
Ethiopia; however least concern in terms of its
conservation is given in the country. In the country, the
public is poorly informed about issues of large carnivore
conservation. No research on public attitudes to
carnivores has been published yet. Attitudes of farmers
towards the predation problem are poorly understood in
Tigray, regional states of Ethiopia. Hence, the present
study aimed to understand farmers’ perceptions and
attitudes towards leopard occurring in the area.

Study area

The study was conducted in northern Ethiopian highlands
particularly Endrta district that lies between 12° 13' and
14° 54" North and 56° 27" and 40° 18' East with an area of
approximately 10,000 km? at an altitude of 2300 m.a.s.!.
The rainfall of the area is bimodal with a short rainy
season occurring between January and April, and a long
rainy season from June to August. Average annual
rainfall is about 550 mm. The mean maximum
temperature ranges between 12°C (November and
December) and 27°C (January and March). The total
rural human and livestock population is about 115,000
and 56,000, respectively (Bureau of agricultural and
natural resources development (BOANR), 2009). Two
sub districts were selected with the assistance of local
administrators. The first is May Anbesa (Core area) with
a total human and livestock population of about 6,387
and 7,579, respectively with annual rainfall of 400 to 600
mm. It is about 12 km from Mekelle located at 1500 to
2300 m.a.s.I and hosts hyena (Crocuta crocuta), leopard
(P. pardus), common jackal (Canis aureus aureus) and
low density of small prey species, example Red-fronted
gazelle (Eudorcas rufifrons). Secondly, Egri Wonber
(Control area), is situated at about 2303 m.a.s.| at 8 km
from Mekele, with total human and livestock population of
about 7,994 and 1,424, respectively. This area hosts
hyenas, common jackal etc but no leopard.

METHODS

Interview is a widely used technique for surveying of mammals,
especially carnivores, and for understanding people’s perceptions
(Dietrich, 1995; Rabinowitz, 1997; Brooks et al., 1999; Conforti and
de Azevedo, 2003; Marino, 2003). A structured survey instruction
was prepared in the form of an interview-based questionnaire
arranged in three sections: attitudes and perceptions (1)
management issues (2) and economic impact (3). Most questions
were measured on a 5-point scale ranging from “strongly disagree”
to “strongly agree”. Two sub districts May Anbesa (core area with
relatively high leopard density) and Egriwonber (control area, with
no leopard) were selected with the help of local administrators of
the district. We interviewed 519 randomly selected households from
two sub-districts (core area, n = 317 and control area, n = 202).
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Respondents (the head of the household or their spouse) were
also asked questions relating to number of livestock owned,
livestock management, number of livestock lost to predation from
2006 to 2010 and human attack by leopard. To quantify the
economic cost of livestock depredation in core area, the species,
age, number and sex of livestock losses were recorded. Estimates
of current average market values of different classes of livestock
species by age and sex were obtained from traders. Values were
translated to US$ at the exchange rate of the time of the study.

Statistical evaluation

For the statistical analyses, data were entered into JMP 5 Software.
Analyses were conducted using Pearson’s chi-square test. A high
x? value and P <0.05 indicated significant differences.

RESULTS
Socio-demographic characteristics

Overall, slightty more males (57.8%) than females
(42.2%) participated in this household survey.
Approximately 46.6% of the respondents were between
the ages of 21 and 35 years, 26.4% were 36-50 year-
olds, 16.2% were 51-60 years old and 10.8% were above
60 years old (Table 1). The proportion of farmers over 50
years old was 27%. More than half of the respondents
(61.5%) were illiterate and only 5% were college
graduates.

Our expectation that attitudes would be most negative
in core areas was not confirmed. A majority of the
respondents (64.6%) had positive feelings and only
10.2% had negative feelings in the cores area, whereas
majority of the respondents (52.3%) had neutral feelings
and only 9.1% negative feelings towards leopard in the
control area (Table 3). Overall six times more
respondents had positive feelings (54.5%) than had
negative feelings (9.8%). The mean attitude score in both
areas was 3.53: neutral to positive. The majority of
respondents (72.3%), including 88.6% in the core area
and 46.5% in the control area, thought that compensation
should be paid to farmers whose livestock had been
killed by leopards. A lack of education was identified as
the most important current issue that should be
considered in large carnivores conservation work. Only
34.7% of all participants, including 25.9% in the core area
and 48.5% in the control area, agreed that killing of
leopards should be strictly regulated.

Mean attitude scores were 3.7 and 3.36 in core and
control areas, respectively. Similarly, mean management
scores were respectively 3.36 and 3.32 in core and
control areas. An attitude and opinion about leopard
management score was calculated using 7 and 8 items,
respectively (Tables 3 and 4). A mean attitude score of 1
indicates strongly negative feelings, a score of 3 neutral
and of 5 strongly positive feelings toward leopards. In
general none of them had really negative feelings toward
leopards. Participants of the survey generally held neutral
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Table 1. Socio-demographic characteristics of sample respondents.

Socio-demographic Core area Control area
Age structure

21-35 150 92
36-50 90 47
51-60 47 37
>60 30 26
Sex ratio

Female 135 84
Male 182 118
Education

lliterate 196 123
Primary 40 14
Junior 44 22
Secondary 31 23
College 20

Table 2. Stock number, depredation and economic impact of leopard from 2006-2010 in May Anbesa (core

area) in Endrta district.

Species Stock Depredation (%) Economic loss(US$)
Donkeys 327 0(0) 0
Sheep 172 9(10.6) 281.6
Goats 742 42(49.4) 926.8
Cows 500 5(5.9) 593.8
Poultry 868 9(10.6) 19.7
Dogs 313 7(8.2) 8.8
Bulls 248 5(5.9) 781.3
Oxen 556 5(5.9) 677
Calves 123 3(3.5) 181.2
Mules 9 0(0) 0
Camels 11 0(0) 0
Cats 228 0(0) 0
Total 4097 85(100) 3,470.2

to positive attitudes toward carnivores (mean score 3.44).
Farmers in both areas had neutral to positive attitudes
toward leopard management.

Farmers of the core area reported losses of 85
domestic animals due to leopard depredation causing an
estimated financial loss of about US$ 3,470 over the last
five years (Table 2). We do not have any report of attacks
on humans. Only 12% of the respondents in core area
indicated the incidence of livestock depredation.

DISCUSSION AND CONCLUSION

Farmers’ attitude is an important consideration in
conservation of leopard. Overall six times more

respondents had positive feelings (54.5%) than had
negative feelings (9.8%). Previous studies have found
that people in a carnivore-free area tended to be more
positive than people in a carnivore area (Szinovatz,
1997). In the present study the presence of carnivores
does not seem to affect peoples’ attitude toward them
negatively. Participants of the survey generally held
neutral to positive attitudes toward leopard (mean score
3.44). Factors such as culture, education, economy,
status, exposure to an event have been found to
influence attitudes (Reskaft et al., 2003). Human attitudes
towards carnivores tend to be shaped by understanding
and knowledge of a particular species (Kellert et al.,
1996). Human acceptance is very important for
conservation of large carnivores. We do not have any



Table 3. Results for the items concerning attitude toward leopard by study area.
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Items 1(%) 2(%) 3(%) 4(%) 5(%)

Leopard is bad animal

Core area (n = 317) 4.7 11 31.6 41.6 11 P = 0.000I
Control area (n = 202) 1.5 32.7 47 17.3 1.5 X?=114
The presence of leopard is a sign of a

healthy environment

Core area 0 1.6 344 52.7 11.4 P = 0.000I
Control area 0 0 22.8 67.8 9.4 X2 =430
Leopard kills livestock

Core area 0 0.6 8.5 58.7 32.2 P = 0.000I
Control area 0 1 27.2 65.8 5.9 X2 = 467
Leopard have been known to attack

and injure people

Core area 1.3 12.9 35.6 37.9 12.3 P = 0.000I
Control area 0.5 17.8 77.2 3.9 0.5 X2 =362
| would be afraid to go into the

forest/filed if there are leopards

Core area 0.3 5.7 15.1 43.5 35.3 P = 0.000I
Control area 0 1 55.9 24.8 18.3 X2 =363
Leopard is dangerous to humans

Core area 0 0.9 13.6 741 11.4 P = 0.000I
Control area 0 1 87.1 11.4 0.5 X2 = 496
Leopard should be protected

Core area 6 26.5 37.2 19.9 10.4 P = 0.000I
Control area 0 7.9 49 33.2 9.9 X2=178

1 = Strongly disagree, 2 = disagree, 3 = neutral, 4 = agree and 5 = strongly agree.
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report of attacks on humans. Only 12% of the
respondents indicated the incidence of livestock
depredation. Owing to the relatively low livestock
depredation and absence of human attack
farmers might have neutral attitudes about
leopard in the study area. Variation in people’s

attitudes towards large carnivores seems to be
based partly on the extent to which different
species conflict with human interests (Kellert,
1985). However, attitudes can change considera-
bly over time (Fritts et al., 2003). Measuring the
attitudes of people is a complex issue (Dickman,

2005) mainly due to traditional, ecological and
economic factors. The presence of large carni-
vores in human landscapes can have different
consequences such as fear due to its presence
(Quammen, 2003) and fatal attacks on humans
(Loe and Roskaft, 2004). The most sever
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Table 4. Results for the items concerning opinion about leopard management.

Items 1(%) 2(%) 3(%) 4(%) 5(%)

There should be leopard in Tigray

Core area 5.7 17.7 19.9 45.7 11 P = 0.0001
Control area 0 49 14.4 69.3 11.4 X2 =42
Leopard should present in my village

Core area 23 249 32.8 15.1 4.1 P = 0.0001
Control area 3.5 7.9 49 39 0.5 X?=93
Leopard should only live in restricted places

in Tigray

Core area 3.5 31.2 30.6 31.2 3.5 P = 0.0001
Control area 2 39.6 52.5 4.9 1 XP=62
Farmers are responsible to protect their

livestock from leopard depredation

Core area 0.3 0.6 10.7 71.9 16.4 P = 0.2279
Control area 0 0.5 14.9 74.3 10.4 X?=6
Money should be paid to farmers whose

livestock is killed by leopard

Core area 0 1.6 9.8 41.3 47.3 P = 0.0001
Control area 0.5 22.8 30.2 34.2 12.4 X?=133
Killing of leopard should be strictly

regulated

Core area 1.9 24.6 47.6 22.1 3.8 P = 0.0001
Control area 0 2 49.5 47 1.5 X?=70
Killing of leopard should be allowed

Core area 3.2 17.4 47.3 29.7 2.5 P = 0.0001
Control area 5.5 47.5 43.7 3.5 0 X?=89
It is necessary to give more people

information about leopard

Core area 2.2 12 34.4 38.8 12.6 P = 0.0001
Control area 0 1 45.6 44.6 8.9 X2 =30

1 = Strongly disagree, 2 = disagree, 3 = neutral, 4

= agree and 5 = strongly agree.



consequence of the presence of carnivores in human
dominated landscape is livestock depredation (Patterson
et al., 2004). Livestock depredation could be reduced by
employing efficient livestock management practices
(Ogada et al., 2003). The majority of respondents
(72.3%), including 88.6% in the core area and 46.5% in
the control area, thought that compensation should be
paid to farmers whose livestock had been killed by
leopards. With the particular circumstances compen-
sation may not be effective in Ethiopia for conservation of
large carnivores; instead other mitigation options for
depredation of livestock and awareness creation on the
need of conserving large carnivores is quit important.
Conflict mitigation measures applied in one may not be
important in the other area due to differences in socio-
political, cultural, economic and geographic situations
(Graham, 2003).

For large carnivores to survive in a human dominated
landscape there is a need of efficient management
practices to be employed (Linnell et al., 2001). Carnivore
conservation is much a policy issue than a scientific and
ecological one (Treves and Karanth, 2003). Formulating
better and efficient management policy will help in
reducing the impact of conflict on people (Primm and
Clark, 1996). Compensating for livestock depredation has
been used as mitigation measures in other countries.
This might help in increasing tolerance of livestock
depredation (Swenson and Andren, 2005). To mitigate
the results of conflict between humans and carnivores,
reactive and proactive measures need to be taken
(Madhusudan and Mishra, 2003). Alternative benefits for
local people might be an option for conservation of large
carnivores in human dominated landscapes.

Goats appeared to be most vulnerable to leopards’
depredation, assuming the reported depredation rate of
49.4% is valid. A similar pattern was noted by Kiran
(2008) from India; dogs, goats and sheep primarily form
the prey base of leopards in which depredation by
leopards accounted for 80% of deaths in goats. Selection
of prey by leopards depends on prey body size, with
smaller and medium sized prey being preferred
(Hayward, 2006). According to the informants, a sloppy
guarding practice was the primary reasons for the
livestock depredation in the area. Conflict is unavoidable
when large carnivores inhabit human dominated
landscapes (Namgial et al., 2007). In Tigray the wild prey
base is small and often carnivores prey on livestock
species (Abay et al., 2010). In the present study, for
example, farmers of the core area reported losses of 85
domestic animals due to leopard depredation. Areas with
good numbers of wild prey could face some degree of
livestock depredation but where natural prey has been
depleted, livestock depredation is likely to be inevitable
(IUCN —CSG, 1992). Most of the cattle farmers in the
region have very small herd size. The findings indicated
that tolerance for depredation is high for that further
efforts could improve support for carnivore conservation.
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Large carnivores’ conservation efforts should consider
livestock depredation in order to achieve a wider support
of farmers. Farmers indicated a lack of education as the
most important problem in current management of
leopard. Hence, awareness creations on the need for
carnivores at the grass hoot level would be so important
for carnivores’ conservation.

ACKNOWLEDGMENTS

We sincerely thank farmers of the district and local
administrators for their hospitality and kind response.

REFERENCES

Abay GY, Bauer H, Gebrihiwot K, Deckers J (2010). Peri-urban spotted
hyena (Crocuta crocuta) in northern Ethiopia: diet, abundance and
economic impact Eur. J. Wildl. Res. DOI: 10.1007/s10344-010-0484-
8.

Athreya VR, Thakur SS, Chaudhuri S, Belsare AV (2004). A study of the
man-leopard conflict in the Junnar Forest Division, Pune District,
Maharashtra. Submitted to the Office of the Chief Wildlife Warden,
Nagpur. Maharashtra Forest Department.

Bertram BCB (1999). Leopard. In The encyclopedia of mammals:
Macdonald, D.W. (Ed.). Oxford: Andromeda Oxford Limited, pp. 44-
48.

Brooks JJ, Warren RJ, Nelms MG, Tarrant MA (1999). Visitors' attitudes
towards and knowledge of restored bobcats on Cumberland Island
National Seashore, Georgia. Wildl. Soc. Bull., 27: 1089-1097.

Conforti VA, Azevedo CCD (2003). Local perceptions of jaguars
(Panthera onca) and pumas (Puma concolor) in the Iguacu National
Park area, south Brazil. Biol. Conserv., 111: 215-221.

Dickman AJ (2005). An assessment of pastoralist attitudes and wildlife
conflict in the Rungwa-Ruaha region, Tanzania, with particular
reference to large carnivores. Msc. thesis. University of Oxford.

Dietrich JF (1995). The use of interviews to determine the distribution of
vertebrates. Revista Latino-Americana Ecol., 2: 1-4.

Fritts SH, Stephenson RO, Hayes RD, Boitani L (2003). Wolves and
humans. In: Wolves: behavior, ecology and conservation. Mech DL,
Boitani L (eds). The University of Chicago Press, Chicago and
London, pp. 289-316.

Graham H (2003). The ecology and conservation of lions: human-
wildlife conflict in semi-arid Botswana. Ph. D. Thesis. University of
Oxford, Lady Margaret Hall.

Graham K, Beckerman AP, Thirgood S (2005). Human-Predator-prey
conflicts: ecological correlates, prey losses and patterns of
management. Biol. Conserv., 122: 159-171.

Hayward MW (2006). Prey preferences of the spotted hyaena (Crocuta
crocata) and degree of dietary overlap with the lion (Panthera leo). J.
Z00., 270: 606-614.

IUCN-CSG (1992). Management of Big Cats near human settlements
and activities. First draft of the Cat Action plan. IUCN Cat Specialist
Group.

Kellert SR, Black M, Rush CR, Bath AJ (1996). Human culture and
large carnivore conservation in North America. Conserv. Biol., 10:
977-990.

Kellert SR (1985). Public perceptions of predators, partic- ularly the wolf
and coyote. Biol. Conserv., 31: 167-189.

Kiran R (2008). Attitudes of local people to conflict with leopards
Panthera pardus) in an agricultural landscape in Maharashtra, India.
A Thesis Submitted to Manipal University In partial fulfillment for the
degree of Master of Science in Wildlife Biology and Conservation

Lenihan ML (1996). Public attitudes about wolves: a review of recent
investigations. In: The Yellowstone Wolf—AGuide and Sourcebook.
Mill Pond Press, Venice, FL, p. 354.

Linnell JDC, Swenson JE, Andersen R (2001). Predators and people:



166 Int. J. Biodvers. Conserv.

conservation of large carnivores is possible at high human densities if
management policy is favorable. Anim. Conserv., 4: 345-349.

Lée J, Roskaft E (2004). Large Carnivore and Human safty: A review.
Ambio, 33: 283-288.

Madhusudan MD, Mishra C (2003). Why big, fierce animals are
threatened: conserving large mammals in densely populated
landscapes. in Rangarajan M, Saberwal V (eds.), Battles over
nature: the science and politics of conservation in India. Permanent
Black, New Delhi, pp. 31-55.

Marino J (2003). Threatened Ethiopian wolves persist in small isolated
Afroalpine enclaves. Oryx, 37: 62-71.

Myers N (1986). Conservation of Africa’s cats: problems and
opportunities. In Cats of the world. Miller SD, Everett DD (Eds).
Washington, DC: National Wildlife federation, pp. 437-457.

Namgail T, Fox JL, Bhatnagar YV (2007). Carnivore-caused livestock
mortality in trans-Himalaya. Env. Manage., 39: 490-496.

Nowell K, Jackson P (1996). Wild Cats. Status and conservation Action
plan [IUCN/SSC Cat Specialist Group, Gland, Switzerland.

Ogada MO, Woodroffe R, Oguge NO, Frank LG (2003). Limiting
Depredation by African Carnivores: the Role of Livestock Husbandry.
Conserv. Biol., 17: 1521-1530.

Oli MK, Taylor IR, Rogers ME (1994). Snow leopard Panthera uncial
predation of livestock: An assessment of local perceptions in the
Annapurna conservation area, Nepal. Biol. Conserv., 68: 63-68.

Patterson BD, Kasiki SM, Selempo E, Kays RW (2004). Livestock
predation by lions (Panthera leo) and other carnivores on ranches
neighboring Tsavo National Parks, Kenya. Biol. Consev., 119: 507-
516.

Primm SA, Clarke T (1996). Making Sense of the Policy Process for
Carnivore Conservation. Conserv. Biol., 10: 1036-1045.

Quammen D (2003). Monster of God: the man-eating predator in the
jungles history and the mind. W.W. Norton, New York.

Rabinowitz A (1997). Wildlife Field Research and Conservation Training
Manual. New York Wildlife Conservation Society.

Regskafta E, Bjerkec T, Kaltenbornc B, Linnello JDC, Andersen R
(2003). Patterns of self-reported fear towards large carnivores among
the Norwegian public. Evol. Hum. Behav., 24: 184-198.

Swenson J, Andren H (2005). People and wildlife conflict or
Coexistance? Rosie Woodroffe, Simon Thirgood and Alan Rabinowitz
Published by Cambridge University Press. (c) The Zoological Society
of London.

Szinovatz V (1997). Attitudes of the Norwegian public toward bear and
lynx. Diploma thesis. Institute of Wildlife Biology and Game
Management, University of Agricultural Science, Vienna.

Treves A, Karanth KU (2003). Human-Carnivore conflict and
Perspectives on Carnivore Management Worldwide. Conserv Biol.,
17: 1491-1499.

Woodroffe R (2001). Strategies for carnivore conservation: lessons from
contemporary extinctions. In Carnivore conservation. Gittleman JL,
Funk S, Macdonald DW, Wayne RK (Eds). Cambridge: Cambridge
University Press, pp. 61-92.



