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ABSTRACT 
The study aimed to investigate the attitudes of the villagers of Horand County, East-Azerbaijan about wildlife 
species with the focus on eight species and to determine the main causes of their conflict with the gray wolf. The 
data was collected using a semi-structured questionnaire during the spring and summer 2016. In 37 randomly 
selected villages, households were categorized as farmer-shepherd, shepherd, or farmer. In each village, 10% of 
the households belonging to each of the three groups were randomly selected and an interview was conducted 
with senior households. The results exhibited that three carnivorous species i.e. bear, hyaena and gray wolf were 
classified as problematic species along with boar, but the people were negative in their views toward hyaena and 
jackal than gray wolf and bear. The intensity of human-wolf conflict was positively influenced by an increase in 
respondents number of income sources, as well as by livestock disease-related losses. However, respondents 
increased awareness of wildlife was correlated with the decreased intensity of the human-wolf conflict. These 
results suggest that biodiversity conservation programs should prioritize attention to shepherd-farmers in 
managing the human-wolf conflict in Horand County.  
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INTRODUCTION 
Human-wildlife conflict is currently a major challenge in the conservation and management of wildlife. Therefore, 
controlling and mitigating the negative effects of animal-human conflict is one of the issues ahead in the protection 
of various species (Madden 2004). The persecution of carnivores by some due to domestic livestock depredation 
contrasts with others desire to protect carnivores and has led to carnivore-human conflict (Woodroffe et al. 2005).  
The extent of the actual damage caused by wildlife and the people's view toward the livestock losses compromise 
the dimensions of people s hostility towards wildlife (Suryawanshi et al. 2013). Livestock depredation is a 
conservative and economic concern. Having a consolidate knowledge about spatial distribution and factors 
affecting domestic depredation (Suryawanshi et al. 2013), along with the study of people's attitude (Habibzadeh, 
2016) are beneficial on effective management human-carnivores conflict. The tolerance of people in the face of 
animal-induced damages is different and depends on many factors, including religious beliefs, income and 
educational level, characteristics of carnivores and people's culture (Mishra 1997; Liu et al. 2011). 
Gray wolf (Canis lupus), one of the most widely spread carnivorous species, has a high adaptation to living in a 
variety of habitats (Mech & Boitani 2004). The widespread distribution and the ability to feed on the numerous 
preys, has contributed to the wolves-human conflict where the destruction of habitats and the depletion of natural 
preys are taking place (Treves & Karanth 2003; Löe & Röskaft 2004). Such a condition in anthropogenic 
landscapes of Iran has financial consequences (Behdarvand et al. 2014) and the wolf attack on human in the rural 
communities (Behdarvand & Kaboli 2015) as well as affecting the conservation status of the species (Ahmadi et 
al. 2013; Behdarvand et al. 2014). Wolves have suffered the most severe harassments in many parts of Iran due 
to increased conflicts with villagers (Ziaie 2011). However, there are ethical and scientifically supported 
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ecological reasons to protect wolves (Mech & Peterson 2003; Ripple & Beschta 2004; Lute et al. 2016). Wolf, as 
a keystone species, has huge impacts on the landscape of its own habitat. Its disappearance in nature leads to 
extinction cascades throughout the associated ecosystems (Ripple & Beschta 2004; Fortin et al. 2005; 
Hebblewhite et al. 2005). 
Many studies show the willingness of young, educated, urban residents and women to protect wolves, but all of 
these studies indicate that there is a severe antagonism toward wolves among livestock and crop producers who 
dwell close to wolves habitats (Kaltenborn et al. 1999; Williams et al. 2002; Naughton-Treves et al. 2003). 
Accordingly, without compensation measures in the case of these conflicts, it seems that most of the cost of the 
wolf conservation is likely to be returned to the local communities such as shepherds (Muhly & Musiani 2009). 
Domestic animals represent the highest percentage of wolves' diet in areas where the human population has a high 
density (Eggermann et al. 2011; Llaneza et al. 2012). Livestock husbandry is the main occupation among people 
in Horand County. The diversity and complexity of the habitat in the Horand area, although creating favorable 
habitats for the wolves, a juxtaposition of the natural and agricultural lands which increase livestock depredation 
probability is a major obstacle for applying an effective management plan to reduce the incompatibility of human 
and wolf. There are frequent reports of the wolf losses in this region indicating an increase in the intensity of the 
human-wolf conflict (the livestock reported lost to gray wolf between 2006 and 2016 in the Horand region 
indicates an annual average of 12.81 small livestock and 1.1 cow; unpublished reports of Official Department of 
Environment in East-Azerbaijan). The potential establishment of the wolf-human coexistence in the vulnerable 
rural communities in Horand County must recognize such realities and make fundamental investments in 
strategies to reduce these conflicts. In the present study, we discerned the views of villagers in Horand region 
about wildlife species with focusing on eight species (gray wolf, bear (Ursus arctos), jackal (Canis aureus), 
hyaena (Hyaena hyaena), fox (Vulpes vulpes), least weasel (Mustela nivalis), badger (Meles meles) and wild boar 
(Sus scrofa)) and ascertained the main determinates of the wolf-human conflict to provide a base knowledge for 
conflict management.  

MATERIALS AND METHODS 
This study was conducted in Horand County in one of the 12 counties of the East-Azerbaijan Province in 
Northwest Iran, including the Dickleh, Dodangeh, and Chardangeh regions. This area, which is dominated by the 
agro-ecosystem landscape, comprises diverse habitats of agricultural-land types, pastures, and human settlements. 
Rain-fed crops are grown in the majority of the region. The rangelands have been roamed by local shepherds 
throughout the year except on winter days with harsh weather conditions. After crop harvesting, some villagers 
use either their farms to feed the livestock or lease them to other livestock producers. The pastures are governed 
by the government, follows a plan that was prepared in cooperation with local communities and is based on a 
traditional grazing regime that dates back generations. 34 villages out of the 104 from these three regions were 
randomly selected in QGIS (Fig. 1). The data was collected using a semi-structured questionnaire based on the 
Dickman (2008) method during the spring and summer 2016. Questions were categorized into two basic 
categories. The first was concerning to the socio-economic characteristics of the respondents based on self-
reported livestock losses over the last year and sources of their income, and the second was related to people's 
attitudes toward wildlife species, with a focus on eight species that were more likely to lift conflict. In order to 
complete a semi-structured questionnaire, at first, a list categorizing households based on their job as shepherd-
farmer, shepherd, and farmer was prepared for each village employing the data acquired from the village s leader. 
Then, in each village, 10% of households (Kangwana 1993; Maddox 2002) from each aforementioned category 
were randomly selected. After identifying the target households, only the head of the household (the 18-year olds 
who playing an essential role in his/her family s livelihood) was interviewed. 
To assess whether the respondents categorized gray wolf into a distinct group of other wildlife species, especially 
carnivores, the free list of species names was used (Dickman 2008) through the multi-dimensional scaling 
approach based on the relative distance between the species in the list. The respondents were shown the picture 
cards of the eight species and were asked whether or not they recognize the species, and if they misidentified 
every species, then they were told the correct name of the species. If they knew which species it was, they were 
then asked whether the species was seen around their household (defined as the within one-day patrol around the 
village), and if so, they were asked to classify them as either posing no problem, a small problem or a large 
problem.  
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A hierarchical cluster approach was used to examine which species tended to have the similar conflict scores 
(according to Dickman 2008). The conflict scores were also compared with the respondents' views on the desired 
future carnivore population trends, in order to evaluate whether people were positive, consistent, or negative in 
their views toward every eight focal species (according to Dickman 2008; Table 1). The one-sample Kolmogorov-
Smirnov test was employed for normality. If so, the parametric statistics were used, otherwise, non-parametric 
alternatives were applied. The Levene s test was employed to check equality of variances and the chi-squared test 
for independence to assess whether the two categorical variables were related to each other. It was also true for 
the Mann-Whitney U test to compare the median differences in a continuous variable between two independent 
groups; the Kruskal-Wallis H test for comparing differences between three or more groups; the paired samples t-
test to compare the means of a variable measured from the same group of people on two different occasions; the 
Wilcoxon s signed ranks test as the non-parametric alternative to the paired samples t-test to compare variation in 
a non-normally distributed variable between two points in time; the univariate analysis of variance (ANOVA) to 
compare the mean scores of a continuous variable between two or more groups;  Pearson s correlation to explore 
the strength of the relationship between two normally distributed continuous variables; and Spearman s rank for 
the non-parametric correlation analysis. All these tests were conducted using the Statistical Package for Social 
Sciences (SPSS) PC version 18.0 (SPSS Inc., Chicago, USA). Generalized linear modeling (GLM) procedure 
using glmulti (Calcagno & de Mazancourt 2010) in the RStudio software environment (RStudio Team 2016) was 
used to determine which factors were retained in the final model with the lowest Akaike s information criterion 
(AIC) score and to describe best the intensity of the human-wolf conflict.  

Fig. 1. The location of the study area in East-Azerbaijan, Iran. 

Table 1. Comparison of respondents' reported problems with eight focal species, and their stated desired trend for that 
species, to determine their views towards that species. 

Desired population trend for that species  Conflict intensity with species of interest 
Disappear Decrease Stay the same Increase 
Consistent Consistent Positive Positive Big problem 
Negative Consistent Positive Positive Small problem 
Negative Negative Consistent Positive No problem 

 

RESULTS  
Respondent characteristics 
Overall, 95 interviews were conducted in 34 villages in the three parts of Horand county. 47.7% of the 
interviewees were in the Dodangeh, while 21.1% and 31.6% in the Dickleh and Chardangeh respectively. 66.3% 
of the interviewees were shepherd-farmer, while 21.1% and 12.7% were shepherd and farmer, respectively (Fig. 
2).  
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The life span of  respondents at their present location indicated relatively long average tenure (mean = 46.9 years), 
with a large range (18-78 years). The length of the residence period was significantly different between the three 
parts ( ( ) ), with the Chardangeh interviewees usually having been settled for 41.3 (± 8.14) 

years, compared to an average of 48.42 (± 11.16) and 51.70 (± 13.92) years for the Dodangeh and Dickleh 
interviewees, respectively ( ). The number of income resources 
ranged from 1 to 3 (mean ± SD = 1.65 ± 0.72), agricultural occupations represented a particularly important asset, 
(67.4% of interviewees), followed by the livestock husbandry, working in cities, and hunting accounted for 50.5%, 
30.5%, and 6.3%), respectively. 
The respondents from the Chardangeh were significantly dependent on the income from the agricultural crops 
relative to livestock products ( ( ) ), while interviewees of Dodangeh and Dickleh s people 

dependency on both types of agricultural products and livestock were equal ( ( ) ( )

). 
The livestock selling was the main cause of livestock loss, accounted for 48.5 %, followed by losses due to 
carnivores, diseases, slaughtering, gift, and other factors, respectively (Fig. 3).  
Although there was not a significant difference between the total number of livestock lost due to carnivores 
between shepherds and shepherd-farmers (F = 0.029, p = 0.86), this variable varied significantly between the three 
parts of the county (F = 3.70, p = 0.03). The difference between the Dickleh and Chardangeh was significant; the 
Dickleh had 67.6% of the most livestock loss over the past year compared to the Chardangeh (9.5%) and 
Dodangeh (23%).    

Fig. 2. Percentage of the respondents with different occupations across three parts in Horand County, Iran.  

Fig. 3. Mean number of reported livestock lost due to different causes, for the year preceding the survey.  
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People s knowledge of wildlife 
In general, the names of 3-13 species of wildlife, with an average of 5.9 and totally 21 species of wildlife were 
mentioned by the respondents in the free listing of wildlife species. The multidimensional scaling indicated that 
the species of gray wolf, bear, rabbit, and boar were considered in a distinct group than other species (Fig. 4). 
There was no difference in the number of listed species by the different occupational groups (

); but there were significant differences between the three parts ( ), this difference was 

significant between the Dodangeh and the Dickleh ( ). 
The respondents correctly identified an average of 11.3 (7 to 14) of the 14 species of wildlife pictures. Although 
the correctly species recognition amongst the different occupational groups exhibited a significant difference 
( ), there was no difference between the interviewees of the different parts (

). The shepherd group identified significantly the wildlife species in comparison with the farmer (
) and shepherd-farmer groups ( ). The roe deer that identified correctly 

by only 35% of people was less known than the rest of the species. 
When the interviewees asked to list which one of 14 species described using their photographs could be seen 
within one day s walking surrounding the villages, the responses were varied between the different occupational 
groups ( ), whereas there was no difference between the three parts (

). There was significant variation amongst the farmers than the two other occupational groups 
( ).  
When asked about their feelings toward gray wolf, the majority of the interviewees described it as a beautiful, 
ecologically important, dangerous, scary creature. Surprisingly, gray wolf was classified as an intolerable species 
despite mentioning its usefulness (Fig. 5).        

Fig. 4. Multidimensional plot showing the relative distance between species in free-lists.  

Fig. 5. Interviewee s feelings regard to the gray wolf in terms of various words. 
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Assessing human-wildlife conflict and consistency of attitudes 
The mean of conflict scores given to the eight focal species (1.4 ± 0.33) had a significant difference between the 
different species ( ); the intensity of human-bear conflict was the highest, whereas 

was the lowest toward fox (Fig. 6). Although no significant difference was found between the four species with 
the big problem such as the three focal carnivore species i.e. bear, hyena, and gray wolf as well as boar (

 
), however, the intensity of the hostility between this group and those with low incompatibility 

score (fox, jackal, least weasel, and badger) exhibited a significant difference ( ). The 

conflict level between people and the eight focal species displayed a momentous difference between three parts 
of the county ( ) with a significant difference between Dodangeh (

) and Dickleh ( ) as well as between Dickleh and 
Chardangeh ( ). There were also differences amongst the 
occupational groups ( ) apparently between farmer and shepherd-farmer

). However, no significant difference was found between the respondents on the reported conflict scores for 
the each eight species ( ). A hierarchical cluster analysis on the reported conflict scores 

for every eight focal species revealed two distinct species clusters in terms of their degree of perceived conflict 
with respondents (Fig. 7). The first cluster consisted of the lower conflict-scoring species including fox, jackal, 
least weasel, and badger, while the second one contained all species cited as the species make the big problem.    

Fig. 6. Mean conflict scores assigned by respondents to the species exhibited in the study. The dotted line 
displays the mean across all species.  

Fig. 7. Dendrogram produced through hierarchical cluster analysis, with two resultant clusters based on 
average distance of conflict scores between groups. 
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Hyaena is capable of coexist closely with people by feeding on readily available livestock and anthropogenic food 
where the natural prey is very low (Yirga et al. 2015). Therefore, it is not surprising that it has the potential to 
make the main problems for people. Conflict with hyaena was reported as high, with a significant level in the 
view of farmer-shepherd group compared to farmer ( ) and shepherd (

) ones. 
Once asking people to declare which species making the big problem was observed within one day s walk around 
the villages, the respondents declared no observations of hyaena, but gray wolf, bear, and boar were observed 
more frequently. The majority of the respondents asserted that they have no information on the population trends 
except for gray wolf and boar which were reported to be increased. There was a significant difference concerning 
to the population trends between the occupational groups ( ( ) ) and the three parts of 

county ( ( ) ). Surprisingly, a large number of the respondents exhibited tendency to be 

increased population of all species. 
The stated desired population trends exhibited a significantly difference between the three parts ( ( )

) but this was not the case for the occupational groups ( ( ) ). The 

respondents from Dickleh wished the eight focal species to be increased in comparison with the other parts i.e. 
Dodangeh ( ) and Chardangeh ( ).  
Over half of the respondents from the different occupational groups wished to be increased population of all the 
species, consistent with the magnitude of the problem previously declared for that species. 
The level of consistency varied significantly between the species ( ( ) ), with people far 

less consistent in the relationship between the problems and desired trends for foxes, jackals, least weasels, and 
badgers than for bears and hyaenas. How positively and negatively people were about the eight focal species 
varied also significantly between the different species ( ( ) ( ) ), 

with people particularly positive towards bears, foxes, boars, least weasels, and badgers as well as negative 
towards jackals and hyaenas in terms of the desired population trends compared to how problematic they were 
actually considered to be.  

Key determinants of the human-wolf conflict 
The level of reported conflict with gray wolf varied significantly between the different respondents (

). Initial exploratory tests revealed that the magnitude of the reported gray wolf conflict varied 

significantly between different occupational groups ( ); with farmer-shepherd group 

tending to be less tolerant than farmer group ( ). 

The gray wolf conflict level also varied between different age groups ( ), with old 

people more tolerant ( ) than younger ones. A significant positive relationship was 
also found with the residence time of the  respondents in the villages ( ).  The 
primary income sources seemed to affect the magnitude of the reported conflict ( ), 
with least hostility amongst people who gain their income from livestock 

 

and 
also those with more versatile income ( ). The reported conflict levels were also 
increased with low level of people s knowledge about wildlife ( ), number of 
livestock lost by carnivores ( ) and disease ( ). 
Clearly, however, many of these factors were correlated with one another, e.g., the low level of conflict declared 
by farmers may, in fact, reflect the level of their high income or less encountering with gray wolf. The relative 
importance of different factors examined relating to the mean conflict score by GLM analysis revealed that the 
original model (a model that included all variables) had an AICc value of 202.6, while the final model (the best-
fitted model) AICc value was 194.4. 
This model retained the people s knowledge level of wildlife species, the number of livestock reportedly lost by 
disease, and the number of sources of income as the most important variables influencing the magnitude of 
reported conflict with gray wolf (Table 2).    
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Table. 2. Final variables which contributed to the general linear model with the lowest AIC score to examine conflict 
with the gray wolf. 

Source Variable coefficients Standard error  t

 
Sig.

 
Intercept 2.74 0.52 5.28 < 0.001 
People s knowledge of wildlife species -2.33 0.52 -4.46 < 0.001 
Number of sources of income 0.62 0.12 5.13 < 0.001 
Number of livestock lost by disease 0.13 0.06 1.9 0.045 

DISCUSSION 
As the level of the human-wildlife conflict has substantial consequences on wildlife populations and its 
understanding has been important for biodiversity conservation, it is imperative to shed light the key determinants 
of this conflict.  In the present study, the three carnivores i.e. bear, hyena, and gray wolf along with boar were 
ranked as significantly more problematic than the other species. One of the unexpected results in this study was 
that people had a more negative view toward hyena and jackal compared to gray wolf and bear. It is a fact that 
some antagonistic behaviors of human derive from their appearances or dislike of their behavior (Dickman 2008); 
although this factor, along with the high reported level of hostility for hyena might be considered a reason for 
making the negative perception of the people toward this species, important for further studies. This is not entirely 
clear for Jackal with a low level of conflict score. 
The study of the interactions of local people and predators help to advise more effective predator management 
(Maji & Bath 2010). It has been pointed out that conserving the wildlife habitat sources especially their natural 
preys reduce the human-wildlife conflict. Thus, conservationists have to take some steps to protect the main preys 
as a momentous dimension of species habitat in order to de-escalate the human-wildlife conflict. The initial 
analysis exhibited that the shepherd-farmer group had the highest degree of hostility toward gray wolf than the 
framers, in agreement with Western (1989), but not with Dickman (2008). However, the fact that the occupation 
was not considered as an effective variable in the final model, exhibited that the different hostile levels between 
the occupational groups in this study is due, to the fact that the livelihood of the shepherd-farmer group to the 
products variety (livestock and agriculture), which entered the final model as an important variable, increased the 
likelihood of their encounter with the studied species (both carnivorous and boar), leading to a negative view of 
them toward gray wolf. Although with the increased number of the income sources, there is a reduced 
inconsistency with wolf due to the fact that this reduces the vulnerability of a household to the wolf depredation 
or other unpredictable incidents (Naughton-Treves 1997; Cutter et al. 2000), inconsistent with our finding in 
Horand County. One of the unsurprising results of the study was that the intensity to the human-wolf conflict was 
reduced by an increased awareness of wildlife species, in agreement with Biggs (1988) and also Ericsson & 
Heberlein (2003). Lost due to diseases was another key factor for the antipathy toward gray wolf. The increase in 
disease-related losses raise costs of maintenance for the livestock owners who likely lose even a small amount of 
livestock because of wolves. Therefore, these have a synergetic effect and exacerbate their economic troubles that, 
in turn, make those people not tolerate the presence of wolves in the region and exhibit high conflict with them. 
One of the main factors influencing a person's vulnerability is the potential reversibility to the initial condition 
after an incident (Turner et al. 2003). The fragile rural economy and the lack of compensation systems within the 
villages of the study area make it very difficult for people to return to the initial point. 
The results exhibited that the people who works on livestock and farms and faced to the enormous livestock losses 
caused by diseases, had the most inconsistency with gray wolf. Therefore, paying more attention to the shepherd-
farmers in managing the wolf-people conflict in Horand County should be a priority of biodiversity conservation 
programs. A quick assessment of households with such key factors can help identifying the target villages in terms 
of conflict and implementation of measures to reduce the conflict in such areas. Based on these results, the 
potential approach to reducing the level of hostility toward gray wolf is to reduce the livestock lost to diseases 
and to increase opportunities for the people involving to livestock activities than those who involve simultaneously 
to the livestock and agriculture.  
The human-wildlife conflict which is shaped by more complex, interrelated drivers can be more addressed by 
understanding clearly the source, magnitude, and consequences of the conflict (Larson et al. 2016). However, the 
identified factors here shed light the parts of Horand County where the efforts and the conflict resolution strategies 
should be initiated. Paying more attention to the shepherd-farmers of Horand County who suffer from livestock 
losses due to the diseases, should be a priority of biodiversity conservation programs in managing the wolf-people 
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conflict. According to the results obtained by Naderi (2017), the farmers in Ardabil City who in particular, produce 
the irrigated crops, are faced to the highest risk of wolf attack on livestock and human. Apparently, livestock 
husbandry beside the farm fields can bring wolves in more regular contact and increases depredation rate on 
livestock.  
While it may be reasonable to suppose that the diminishing public tolerance of bears occurs as a result of 
agricultural damage and livestock depredation (Can & Togan 2004; Karamanlidis et al. 2011; Rigg et al. 2011), 
the robustness of negative attitudes toward species as hyena and jackal, despite little to no actual depredation, 
proves that effective conflict resolution needs long-term work and requires a broader strategy than just reducing 
the immediate costs of living alongside the carnivores.  
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