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Abstract: Conflicts between the interests of agriculture and wildlife conservation are a major threat to biodiver-
sity and human well-being globally. Addressing such conflicts requires a thorough understanding of the impacts
associated with living alongside protected wildlife. Despite this, most studies reporting on human-wildlife im-
pacts and the strategies used to mitigate them focus on a single species, thus oversimplifying often complex
systems of human-wildlife interactions. We sought to characterize the spatiotemporal patterns of impacts by
multiple co-occurring species on agricultural livelihoods in the eastern Okavango Delta Panhandle in northern
Botswana through the use of a database of 3264 wildlife-incident reports recorded from 2009 to 2015 by the De-
partment of Wildlife and National Parks. Eight species (African elephants [Loxodonta africanal, hippopotamuses
[Hippopotamus amphibious], lions [Pantbera leo], cheetah [Acinonyx jubatus], African wild dogs [Lycaon
pictus], hyenas [Crocuta crocutal, leopards [Panthera pardus], and crocodiles [Crocodylus niloticus]) appeared
on incident reports, of which 56.5% were attributed to elephants. Most species were associated with only 1 type
of damage (i.e., either crop damage or livestock loss). Carnivores were primarily implicated in incident reports
related to livestock loss, particularly toward the end of the dry season (May-October). In contrast, herbivores
were associated with crop-loss incidents during the wet season (November-April). Our results illustrate how
local communities can face distinct livelihood challenges from different species at different times of the year.
Such a multispecies assessment has important implications for the design of conservation interventions aimed
at addressing the costs of living with wildlife and thereby mitigation of the underlying conservation conflict.
Our spatiotemporal, multispecies approach is widely applicable to other regions where sustainable and long-term
solutions to conservation conflicts are needed for local communities and biodiversity.

Keywords: carnivore, conflict, conservation, herbivore, human-wildlife interactions, management
Una Evaluacion Multiespecie de los Impactos de la Fauna sobre el Sustento de la Comunidad Local

Resumen: Los conflictos entre los intereses de la agricultura y la conservacion de fauna son una gran ame-
naza para la biodiversidad y el bienestar humano en todo el mundo. Para tratar estos conflictos se requiere
un entendimiento exhaustivo de los impactos asociados con la convivencia con fauna protegida. A pesar de
esto, la mayoria de los estudios que reportan sobre los impactos humano-fauna y las estrategias que se usan
para mitigarlos se enfocan en una sola especie, lo que simplifica demasiado los complejos sistemas de inter-
acciones humano-fauna. Buscamos caracterizar los patrones espaciotemporales de los impactos por multiples
especies coocurrentes sobre el sustento agricola en la franja oriental del Delta del Okavango al norte de Botswana
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mediante el uso de una base de datos de 3,264 reportes de incidentes con fauna registrados entre 2009 y 2015 por
el Departamento de Vida Silvestre y Parques Nacionales. Ocho especies (elefante africano [Loxodonta africanal,
hipopotamo [Hippopotamus amphibious], leon [Panthera leol, chita [Acinonyx jubatus], licabn [Lycaon pic-
tus], hiena [Crocuta crocutal, leopardo [Pantbera pardus] y cocodrilo [Crocodylus niloticus]) aparecieron en
los reportes de incidentes, de los cuales el 56.5% estaba atribuido a los elefantes. La mayoria de las especies
estuvo asociada s6lo con un tipo de dafio (es decir, dafio a cultivos o pérdida de ganado). Los carnivoros fueron
los principales implicados en los reportes de incidentes relacionados con la pérdida de ganado, particularmente
hacia el final de la temporada seca (mayo-octubre). Al contrario, los herbivoros estuvieron asociados con los inci-
dentes de pérdida de cultivos durante la temporada de lluvias (noviembre-abril). Nuestros resultados ejemplifican
como las comunidades locales pueden enfrentar diferentes dificultades en su sustento por parte de diferentes
especies durante diferentes periodos en el afo. Tal evaluacion multiespecie tiene consecuencias importantes para
el disefio de las intervenciones de conservacion enfocadas en la resolucion de los efectos de la convivencia con
la fauna y por lo tanto la mitigacion del conflicto de conservacion subyacente. Nuestro enfoque multiespecie
espaciotemporal puede aplicarse ampliamente a otras regiones en donde las comunidades y la biodiversidad local
necesitan soluciones sustentables y a largo plazo para los conflictos de conservacion.

Palabras Clave: carnivoro, conflicto, conservacion, herbivoro, interaccion humano-fauna, manejo, modelos
aditivos generalizados
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Introduction

Conflicts between the interests of agriculture and those
of wildlife conservation are increasingly common (e.g.,
Shackelford et al. 2015; Fischer et al. 2017; Egli et al.
2018) and currently represent one of the biggest chal-
lenges for biodiversity conservation worldwide (Diaz
et al. 2019). These conflicts—also known as “conserva-
tion conflicts” (Redpath et al. 2013)—are detrimental
not only to biodiversity conservation, but also to eco-
nomic development, social equality, and resource sus-
tainability in areas where they occur (Woodroffe et al.
2005; Redpath et al. 2013; Rasmussen et al. 2018). De-
veloping sustainable solutions to decrease and mitigate
such conflicts is vital to ensure long-term coexistence be-
tween human livelihoods and biodiversity conservation
(Kremer & Merenlender 2018).

Conservation conflicts often arise as a result of an-
tagonistic interactions between wildlife and human ac-
tivities (Young et al. 2010; Redpath et al. 2013). Such
human-wildlife impacts (HWI) include livestock depre-
dation by carnivores, crop and property damage by her-
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bivores, and the subsequent retaliatory killing of prob-
lem individuals or species by humans. How these HWI
affect the well-being of local communities is context and
species dependent, but consequences can include loss
of income and food (Kaswamila et al. 2007), higher ex-
posure to injury from wild animals (Barua et al. 2013),
and disrupted social activities, such as school attendance
(Mackenzie et al. 2015). Understanding patterns and
drivers of HWIs is an important component of manag-
ing conservation conflicts (Redpath et al. 2013). For in-
stance, a better understanding of HWIs can enable the
development of technical solutions, such as scaring de-
vices or compensation payments, to minimize negative
interactions between people and wildlife (e.g., Pozo et al.
2017a; Ohrens et al. 2019). Addressing the latter can in
turn reduce conflict between the interests of conserva-
tion and those of other human activities (Baynham-Herd
et al. 2018).

Despite this, most studies reporting on HWIs and the
strategies used to mitigate them have focused on single
species or trophic groups (e.g., Loveridge et al. 2017;
Struebig et al. 2018; Ndava et al. 2019; Ohrens et al.
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2019). Yet, human activities often affect multiple wild
species (Allen 2015; Laguna et al. 2015). For example,
Laguna et al. (2015) describe a system in northern Patag-
onia where introduced sheep (Ovis aries) compete with
native guanacos (Lama guanicoe) for pasture and fall
prey to a native predator, the puma (Felis concolor). In
this scenario, optimizing the productivity of sheep herd-
ing activities requires an understanding of both compet-
itive and predatory processes.

An additional level of complexity occurs when im-
pacts associated with multiple species vary seasonally
and spatially (Gross et al. 2018; Mukeka et al. 2019).
Yet, such multispecies, spatiotemporal assessments are
absent from the literature, which has instead tended
to focus on single species (e.g., Wilson et al. 2015).
This oversimplification of HWI situations risks hindering
the development of cost-effective management strategies
aimed at decreasing costs associated with living with
wildlife (Kansky et al. 2016; Baynham-Herd et al. 2019).
Moreover, implementing mitigation strategies for only 1
species is unlikely to reduce potential negative attitudes
toward wildlife in general if other species are also per-
ceived to be a problem in the same area (Lescureux &
Linnell 2010; Suryawanshi et al. 2013; Redpath et al.
2015). In other words, the additive negative impact of
multiple species on the livelihoods of local communities
may outweigh the benefit of managing a single species.
Reporting and accounting for this complexity in nega-
tive human-wildlife interactions is therefore critically im-
portant to providing realistic and effective solutions to
decrease the impacts of wildlife on local communities
and ultimately to improve peoples’ perceptions of biodi-
versity conservation.

We characterized seasonal and spatial patterns of re-
ported impacts by multiple species in Botswana’s east-
ern Okavango Delta Panhandle. More specifically, we ex-
amined whether the number of reported impacts varies
significantly across months of the year and whether this
variation shows common patterns across study villages,
damage types, and species. To do this, we used data from
a database of reported wildlife incidents. We took this
approach because a focus on single-species management
risks undermining conservation and a more holistic ap-
proach to assessing HWIs, accounting for co-occurring
species and human livelihoods, is needed for sustainable
and long-term management.

Methods

Study Site

Our study area was in northern Botswana, on the eastern
side of the Okavango Delta Panhandle, which is delim-
ited by the Namibian border to the north, the Okavango
River in the south, and the northern buffalo fence to the
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southeast (Fig. 1). Unprotected areas were part of the
study site, which was composed of a mixture of agricul-
tural land, human settlements, and savannah shrubland
(Pozo et al. 2017b). This landscape is home to a wide
range of protected African wildlife, including African
elephants (Loxodonta africana), hippopotamuses (Hip-
popotamus amphibius), lions (Pantbera leo), cheetah
(Acinonyx jubatus), African wild dogs (Lycaon pic-
tus), hyenas (Crocuta crocuta), leopards (Panthera par-
dus), and crocodiles (Crocodylus niloticus), all of which
we included in our analyses. Wildlife species disperse
throughout the eastern panhandle, including across areas
where people live.

Subsistence agriculture in the form of crop production
and livestock herding is the main livelihood in the study
area. Most of the 16,000 people living in the eastern pan-
handle are based in 1 of 13 villages distributed along the
Okavango River (CSO 2011) (Fig. 1). Deep Kalahari sands
cover most of the region; fertile soils are near the Oka-
vango River. Local farmers cultivate fields from Novem-
ber to April across an area extending from the river’s
edge up to 14 km inland (Songhurst 2017). Local farmers
keep livestock in both villages and smaller cattle posts
scattered across the study area. Average herd size is 12
head of cattle per farmer, and livestock is typically pro-
tected overnight in kraals (i.e., thorn branch or thick
wooden branch enclosures) (LeFlore et al. 2019).

Reporting Protocol for the Problem Animal Control Program

In 2009, the government of Botswana introduced to the
eastern Okavango Delta Panhandle a Problem Animal
Control (PAC) program to decrease conflicts between lo-
cal farmers and livestock herders and protected wildlife.
Under this program, the Department of Wildlife and Na-
tional Parks (DWNP) office in the village of Seronga
(Fig. 1) encourages people from the 13 villages in the
study area to report PAC incidents to the DWNP, includ-
ing damage to crops, livestock or property, and death
of people and protected wildlife. People in the eastern
panhandle report wildlife incidents to the village chief,
the police department, DWNP officials in their villages,
or directly to the DWNP office in Seronga within 7 days
of the incident (Songhurst 2017). For each incident re-
port, an officer from the DWNP undertakes a visit to the
affected person or site and verifies the level of impact
(e.g., amount of crop area destroyed and number of an-
imals killed) before initiating the compensation process
(Noga et al. 2018; LeFlore et al. 2019).

Data Collection

We collated records of incidents involving wildlife re-
ported from 2009 to 2015 at the DWNP office in
Seronga. We digitally transcribed each incident report
from archive books, recording the date of the incident
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Figure 1. Study area in the eastern OkRavango Delta Panbandle, northern Botswana and the 13 villages
distributed along the Okavango River (light blue) form which wildlife damage reports originated. The inset shows

the location of the study area in nortbhern Botswana.

(including day, month, and year), species involved, clos-
est village to the reported location, and type of dam-
age incurred (i.e., crop, livestock, people, or property
damage).

Data Analyses

We used hierarchical generalized additive models (Ped-
ersen et al. 2019) to assess annual trends in the num-
ber of reported incidents across villages, damage types,
and species involved. For each of these grouping factors,
we built and compared 3 different model structures. For
model 1, we assumed no variation across factor levels
(i.e. individual villages, damage types, or species). Model
2 allowed annual trend to vary independently across fac-
tor levels, and model 3 allowed for variation across fac-
tor levels, but had a penalty for deviations from a global
shared trend (Pedersen et al. 2019). In other words,
for model 3 we assumed each factor-level curve has a
shape similar to the others. To explore possible variation
across villages within individual species, we compared
the models (with village as grouping factor) for each of
the most commonly reported species, namely, elephant,
lion, and crocodile. We fitted separate modes for each
grouping factor because preliminary analyses indicated
poor model convergence when all 3 were grouped to-
gether in 1 model.

Conservation Biology
Volume 35, No. 1, 2021

All models included year (7 levels, 2009-2015) as a ran-
dom effect and had a negative binomial error structure to
account for overdispersion. Even though annual trends
are cyclic by nature—signifying that the first and last
month will show a degree of temporal correlation—we
chose not to implement cyclic cubic regression splines
constraining the extremities of estimated curves (Wood
2017) because preliminary analyses revealed consider-
able differences in the number of reports in December
and January. For all models assessing the variation in the
number of reports across villages, we included the log
of the last village population size recorded in the region
(CSO 2011) as an offset to account for variation in village
size within the study area. Model structure and assess-
ment of fit are detailed in Supporting Information. Model
comparison was based on Akaike’s information criterion
(AIO), and subsequent inferences were made from the
model with the lowest AIC value when the difference
with the next best model (AAIC) was <4 (Burnham
& Anderson 2002) or from model parameters averaged
across models with AAIC < 4. All models were fitted in
the R package mgcv (Wood 2017).

Results

A total of 2886 incident reports were filed between
January 2009 and December 2015 across the 13 study
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Table 1. Number and percentage of incidents reported for all documented species and types of damage across the 13 villages in the eastern panhandle of

Botswana from 2009 to 2015.

No. reports (% of species-specific total)

kel
=

Species crop loss livestock loss people injured property damage
Cheetah - 2 (100) - -
Crocodile - 429 (99.8) - 1(0.2)
Elephant 1518 (93.1) 22 (1.3) 30.2) 88 (5.49)
Hippopotamus 78 (90.7) 44.7 - 44.7)
Leopard - 106 (99.1) 1 (0.9 -
Lion - 449 (100) - -
Spotted hyena - 17 (94.4) 1(5.6) -
Wild dog - 165 (100) - -
(a) (b)
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Figure 2. (a) Proportion of total wildlife damage reports and (b) time series of annual frequency of reports from

2009 to 2015.

villages. Reports involved 8 species and 4 types of
damage (Table 1). Herbivores, including elephant and
hippopotamus, were primarily associated with dam-
age to crops and to a lesser extent damage to
property. In contrast, all carnivore species (chee-
tah, crocodile, leopard, lion, spotted hyena, and wild
dog) were associated with livestock loss. Incidents at-
tributed to elephants accounted for 56.5% of all re-
ports (Fig. 2). The mean number of incidents reported
per village per year varied from O to 154 (mean
of 32).

All model comparisons resulted in a single top model,
on which inferences were subsequently made (Table 2).
An annual trend in the number of incident reports across
villages, damage types, and species indicated a peak in
reporting during March; the maximum mean prediction
was 56.2 reports (95% CI, 37.1-85.2) (Fig. 3a). In con-

trast, July had the lowest predicted number of reports;
the predicted mean was 8.8 (95% CI, 5.7-13.5). An-
nual trends varied across villages (Fig. 3b), damage types
(Fig. 30), and species (Fig. 3d), but only the village group-
ing showed evidence of a global trend (model compari-
son in Table 2). Variation in the number of reports per
100 people across villages was highest in February (mean
number of reports per 100 people [SD] = 0.41 [0.25])
and lowest in June (mean [SD] = 0.06 [0.03]). Reports
from January to May were predominantly related to crop
damage, whereas those from June to December con-
cerned livestock loss. Reports involving elephants con-
stituted the vast majority of reports from January to June.
From July to December, however, impacts from lions and
crocodiles were most commonly reported.
Species-specific annual trends in the number of re-
ported incidents per 100 people also varied across
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Figure 3. Annual trend in the number of incident reports (a) across all villages, damage types, and species (gray
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villages (Fig. 4), especially for lions. The predicted
number of reports per 100 people varied across villages
by a factor of 6.6 (in June) to 687.4 (December) for
elephants; 376.7 (May) to 562.4 (December) for lions;
and 151.5 (June) to 667.8 (December) for crocodiles.
Village-level annual trends for lion and crocodile reports
were best modeled as deviations from a shared global
trend (Table 2). This was not the case for the trend
in monthly elephant reports, which varied indepen-
dently across villages. Although the intensity of elephant-
damage reporting showed a clear peak in March, impact
peaks for lions and crocodiles exhibited a bimodal distri-
bution over the year. Low points were in May and July,
respectively (Fig. 4).

Discussion

Our study has important implications for the manage-
ment of wildlife, and by extension for conservation con-
flicts, in areas where multiple species affect different as-
pects of peoples’ livelihoods, such as food production
and security, basic infrastructure, and safety. We argue
that it is important not to overlook the impact of all
species, especially if they affect different aspects of peo-
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ple’s livelihood at distinct times of the year (Mukeka et al.
2019). A sole focus on mitigation strategies targeted at
charismatic or priority species ( Douglas & Verissimo
2013; Redpath et al. 2015) may reduce, but not mini-
mize, resentment toward wildlife—and conservation ob-
jectives in general—if impacts by other species remain
unaddressed.

Our multispecies assessment showed that local com-
munities in the eastern Okavango Delta Panhandle are
affected by wildlife throughout the year. Although more
than half of all PAC reports corresponded to incidents
involving elephants, another 7 carnivore and herbivore
species (i.e., hippopotamuses, lions, cheetah, African
wild dogs, spotted hyenas, leopards, and crocodiles) also
affected local livelihoods. In general, herbivore and car-
nivore species lead to distinct impact patterns across
the year. Herbivores predominantly caused damage to
crops during the wet season (November-April), and
carnivores preyed on livestock most often during the
dry season (May-October). Thus, our results illustrate
how local communities can face distinct livelihood chal-
lenges from different species over the course of the en-
tire year. Importantly, our findings on the spatiotempo-
ral variability of HWIs by multiple species mirror those
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Table 2. Summary and comparison of hierarchical generalized additive
models testing the variation in the number of problem animal reports
across villages, damage types, and species.

Deviance
Grouping Model explained

Species Jfactor structure' (%) edf " AIC
All Village 1 19.2 14 4116.0
2 35.7 44 3959.7
3 40.1 43 3891.4
Damage 1 10.9 8 1771.0

type

2 80.9 24 1379.6
3 80.5 24 1385.0
Species 1 13.3 11 2843.2
2 71.4 36 2298.9
3 70.9 35 2312.0
Elephant Village 1 41.4 14 2563.3
2 54.7 50 2451.3
3 54.0 37 2483.2
Lion Village 1 15.6 11 1455.8
2 59.7 24 11949
3 60.2 26 1185.7
Crocodile  Village 1 11.5 12 1460.3
2 52.5 26 11759
3 57.6 34 11343

uKey.' 1, no variation across factor levels; 2, variation across factor
levels; 3, variation across factor levels with global shared trend. All
models included year of study as a random effect and bad a negative
inomial error structure.
Ejffective degrees of freedom (used to measure the complexity of pe-
nalized smooth terms [Pedersen et al. 2019]).

reported by Mukeka et al. (2019) in Narok County,
Kenya, suggesting that this is a phenomenon not limited
to our study system.

The prevalence of herbivore-related incidents dur-
ing the wetter months of the year coincides with the
crop-growing period, when seasonal rains increase the
productivity of the Kalahari sands. Agricultural crops of-
ten have higher nutrient content than natural resources
favored by wild herbivores (Osborn 2004), which may
attract them to crop fields near the Okavango River (Pozo
et al. 2017a, 2018). In addition, crop fields are generally
located between areas used by elephants during the day
and the Okavango River, which elephants visit at night
to minimize overlap with human activities (Pozo et al.
20170, 2018). Although elephants inflicted most of the
reported crop damage, hippopotamuses were also held
responsible for damaging crops during the wet season
(Kanga et al. 2013; Mekuka et al. 2019). In contrast, re-
ports of carnivore incidents occurred during the drier
months of the year. From July to November, the Oka-
vango River gradually retreats to smaller bodies of wa-
ter within the delta, forcing livestock to venture farther
away from the riverbanks in search of forage (Weise et al.
2018). This behavior may increase encounters with wild
carnivores, such as lions, and people may turn to hunt-
ing these more naive prey when natural prey are scarce
(Valeix et al. 2012).
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Although previous studies show the importance of
spatial (Sitati et al. 2003; Wilson et al. 2015; Mason et al.
2018) and temporal (Yurco et al. 2017) variation in HWTs,
our results highlight the temporal dimension of this vari-
ation; annual trends in species-specific impacts differed
across small spatial scales. Although village-level trends
for some species, such as lions and crocodiles, shared a
similar curve, the number of reports per month could
still vary by several orders of magnitude across villages
over the year. Although we did not focus on the village-
level characteristics that might influence the number
of reports—and instead put emphasis on the variation
across villages—other studies have highlighted the im-
portance of metrics, such as distance from the delta
floodplain, proximity to wildlife corridors leading to and
from the delta, number of livestock, and variations in hu-
man attitudes toward wildlife as possible factors affect-
ing the spatial distribution of incidents (Pozo et al. 2018;
LeFlore et al. 2019, 2020).

It is important to acknowledge the possible biases as-
sociated with the voluntary reporting of HWIs. For in-
stance, compensation for damage by some species and
not others may influence the rate of incident reporting
(Jackson et al. 2008; Gusset et al. 2009; Songhurst 2017).
Wild dogs are rare in the study area relative to hyenas, yet
the former species accounts for far more incidents than
the latter (Gusset et al. 2009; LeFlore et al. 2019), po-
tentially because the government compensates livestock
depredation by wild dogs but not by hyenas. A similar
bias may influence the number of reports of depredation
by lions (LeFlore et al. 2019). At the time of study, the
PAC program paid owners 100% compensation for losses
due to lions, but only 35% in the case of depredation
by leopard, wild dog, or cheetah (DWNP 2013), which
creates an incentive to report lions. There are other bi-
ases to consider within the PAC program. For example,
it is probable that farmers in the study area are reporting
less than expected because the process to receive com-
pensation is considered long, difficult, and inadequate by
local communities (Pozo et al. 2017a; Noga et al. 2018,
LeFlore et al. 2020). In an area where public transport is
not available, people have to report wildlife incidents to
the village chief, the police department, DWNP officials,
or directly to the DWNP main office within 7 days of the
incident occurring (Songhurst 2017). After this, an offi-
cer from the DWNP has to visit households affected and
verify the level of impact they had before the compensa-
tion process can be initiated (Noga et al. 2018; LeFlore
et al. 2019). Combined with the labor-intensive nature
of agricultural activities in the study area, this lengthy
initiation process could have influenced the likelihood
of PAC reporting. This has made the implementation of
compensation schemes controversial and hard to mon-
itor in Botswana and in many other countries (Nyhus
et al. 2005). More generally, we acknowledge that the
number of reported PAC incidents in a region—although
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Figure 4. Annual trend in the number of incident reports per 100 people across 13 villages for elephants, lions,
and crocodiles (dasbed lines, annual trends per village; continuous line, shared global trend across villages [absent

Jor elepbant]). The y-axes differ.

a useful indicator of conflict—is unlikely to capture the
complexity and multidimensionality of conservation con-
flicts. However, it is often the only source of information
in affected areas, and we used it as a conservative long-
term indicator of the conflict status in the eastern Oka-
vango Panhandle (Pozo et al. 2017 a).

Our study shows the need to adopt a holistic man-
agement of HWIs that accounts for multiple species
and acknowledges the diversity and needs of people.
Current mitigation methods only for elephant conser-
vation in the Okavango delta require considerable ef-
fort and financial investment from local farmers (Noga
et al. 2015, 2018). These methods include planting less
palatable crops, building chili fences, setting up crop
guards, building beehive fences, and implementing land-
use planning techniques (e.g., Noga et al. 2015; Pozo
et al. 2017b; Pozo et al. 2018). On top of this, farmers
must also build livestock enclosures (kraals) and change
herding practices to protect cattle against depredation
by large carnivores that occurs at different times of the
year (Weise et al. 2018; LeFlore et al. 2019). The addi-
tive effect of these 2 different mitigation strategies likely
increases the cost to local communities, making toler-
ance for local wildlife and support for conservation im-
probable (Blackie & Sowa 2019; LeFlore et al. 2020).
Thus, future management of HWIs should be developed
in close partnership with local communities, with the
aim of proposing cost-effective mitigation solutions that
can address multiple types of HWIs. Such an approach
has been implemented in the context of fisheries man-
agement, for which the interests of different stakeholders
on the use of different resources are integrated and mod-
eled in search of a compromise (Mapstone et al. 2008).
For example, in our case study, discussions could center
on how efforts or subsidies aimed at minimizing differ-
ent types of HWIs could be allocated seasonally based on
their relative occurrence.

Multispecies assessments, such as the one presented
in this study, can provide a basis for mitigation efforts
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and management decisions that are not only physically
and economically feasible, but also promote collabora-
tion among local stakeholders, government institutions,
and conservation groups. We argue that holistic HWT as-
sessments can help deliver fair and realistic solutions to
local stakeholders, as well as benefit the conservation of
wildlife they interact with. Although our focus was a case
study in the eastern Okavango Delta Panhandle, our find-
ings are widely applicable to other scenarios in which
human activities are affected by a range of wild species.
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