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Abstract Unsustainable hunting, both illegal and legal, has
led to the extirpation of many species. In the last 35 years
giraffe Giraffa spp. populations have declined precipitously,
with extinctions documented in seven African countries.
Amongst the various reasons for these population declines,
poaching is believed to play an important role in some areas.
Giraffes are primarily hunted for consumption and for the
use of their body parts as trophies and in traditional medi-
cine. However, the socio-economic factors that correlate
with the use of giraffe body parts are not well understood.
We conducted our study in Tsavo Conservation Area,
Kenya, which experiences high levels of poaching. We
used semi-structured surveys amongst 331 households to
document how giraffe body parts are typically acquired
and their intended use (i.e. trophy, medicinal or consump-
tive). We then used logistic regression models to assess the
correlations between nine socio-economic factors and the
use of giraffe body parts. We found that giraffe body parts
had mostly consumptive and trophy uses. One-time suppli-
ers, opportunistic access and widely known markets were
the most common means of acquiring giraffe body parts.
Results from our models showed that three variables
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(gender: men, occupation: tourism worker, and land
ownership) were correlated significantly and positively
with the use of giraffe body parts. We describe the complex
links between socio-economic factors and the use of giraffe
body parts and highlight the importance of implementing
mitigation measures adapted to local contexts to combat a
challenge that many species of conservation concern are
facing.

Keywords Animal parts, Giraffa tippelskirchi, girafte, illegal
hunting, motivations for poaching, socio-economic factors,
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Introduction

P eople use animal parts for a variety of reasons including
as food, clothing, trophies, traditional medicine, luxury
goods and as integral parts of various cultural rituals
(Brashares et al., 2004). Because of the demand for these
animal parts, unsustainable harvest pressure has in many
instances led to local extirpation of wildlife populations
(Lyons & Natusch, 2011). Illegal hunting, commonly re-
ferred to as poaching, is an important source of harvest
pressure (Knapp, 2012). Three predominant motivations
for poaching are recognized: trophy (acquisition of animal
parts for decorations, trade, rituals or luxury goods), med-
icative (incorporation of wildlife parts in traditional remed-
ies, aphrodisiacs or health supplements) and consumptive
(use of wildlife as primary or secondary sources of protein;
Montgomery, 2020). People who engage in illegal hunting
have various motivations for doing so (e.g. fulfilling basic
needs, financial incentives; Duffy et al., 2016). For instance,
poachers may target animals for non-commercial purposes
to meet their basic needs, for which personal well-being and
survival are the primary drivers (Kahler & Gore, 2012).
Therefore, the various uses of parts from poached animals
probably have complex correlations with the socio-economic
characteristics of the participants (Knapp, 2012; Montgomery,
2020).

The Global South is undergoing rapid human population
growth and infrastructure development (Kummu & Varis,
2011), and poaching of wildlife is a significant conservation
problem (Scheffers et al., 2019). Consumptive poaching
and trade of animal parts are common in rural households
in many parts of sub-Saharan Africa, especially amongst
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communities living adjacent to protected areas (Fa &
Brown, 2009). Ungulates are often targeted by poachers be-
cause they provide an important food source for small-scale
agricultural landholders, particularly during times of crop
loss (Wilfred & Maccoll, 2015). Poachers also seek parts
from high-value animal species that are traded either as
trophies or for their purported medicinal properties.
Rhinoceroses Ceratotherium simum and Diceros bicornis,
for example, are poached for their horns, which are incorpo-
rated in traditional medicines, often in East Asian markets,
and can reach prices of USD 60,000/kg (Hiibschle, 2016;
Cheung et al., 2018). The skins, claws and teeth of large car-
nivores are used predominantly as trophies, curios or regalia
when incorporated in traditional costumes (Naude et al.,
2020; Torrents-Ticd et al., 2022). Species targeted by poachers
are often of conservation importance. Rare species or animal
parts that have various uses and high value often command
a high price in wildlife markets (Pires & Clarke, 2012;
Challender & MacMillan, 2014).

Historically, giraffes occupied habitats both within and
outside protected areas (O’Connor et al., 2019). Given
range contractions, however, there are now more giraffe po-
pulations in private and community-owned conservancies
than in government-managed protected areas, especially
in East Africa (O’Connor et al., 2019). In the last 35 years gir-
affe populations have gone extinct in seven sub-Saharan
countries, with the rates of decline highest in East and
Central Africa (Muller et al., 2018). The extent to which
poaching could have influenced this decrease remains large-
ly unquantified. Giraffes body parts are used for trophy, me-
dicinal and/or consumptive purposes. The skin, for ex-
ample, is a prized trophy that is preferred for use in carry-
ing water or milk because the skins of other animals are
believed to bring bad luck (Muneza et al., 2018). Poachers
also seek out giraffes solely for their tails, which are used
as dowries in traditional marriages because they connote
high social status (Hall, 2016). Some communities believe
that certain giraffe body parts have medicinal properties.
Giraffe bone marrow, skulls, bones and organs are incor-
porated into traditional remedies for HIV/AIDS (Arusha
Times, 2004; Nkwame, 2022). Poaching of giraffes for con-
sumption is more widespread and is considered to be a
major threat to their conservation (Muller et al., 2018). For
example, giraffe meat is often sold in Kenya disguised as live-
stock meat, facilitating pathways for individuals to illegally
purchase wild meat either purposely or unwittingly (Ouso
et al,, 2020). Although the extent of giraffe poaching remains
largely unquantified, it is recognized as a threat across the
species’ range (Strauss et al., 2015; Muller et al., 2018).

Here we examine correlations between socio-economic
factors and the use of giraffe body parts in southern Kenya,
which is an important stronghold for the Masai giraffe
Giraffa tippelskirchi and an area that experiences compara-
tively high levels of human-wildlife conflict and poaching

(Mukeka et al., 2020). Poaching is often linked to socio-
economic factors such as income and ownership condi-
tions (Nieman et al., 2019). Therefore, we collected data
on nine socio-economic explanatory variables (Table 1).
Specifically, we collected information on whether house-
hold members had obtained giraffe body parts and their
intended use. Evaluating the socio-economic factors asso-
ciated with the use of wildlife parts is vital for mitigation
efforts, including community outreach and management
responses (Holechek et al., 2017). We discuss the implica-
tions of this research for wildlife conservation in coupled
human and natural systems and detail the complex nature
of poaching and trade of a species of conservation concern.

Study area

We conducted our study in the Tsavo Conservation Area
(hereafter referred to as Tsavo), which covers c. 60,000 km*
in south-eastern Kenya (Fig. 1). This landscape includes a
matrix of village lands situated amongst two of the oldest
and largest national parks in Kenya, Tsavo East and Tsavo
West (Fig. 1), and a number of seasonal rivers that supply
water to neighbouring communities (Oremo et al.,, 2019).
Tsavo is a critical landscape for a number of large mammals
in Africa, including large carnivores (Henschel et al,
2020). Approximately 40% of the African bush elephants
Loxodonta africana in Kenya occur in Tsavo (Lamprey
et al., 2020). Voi is the largest town in Tsavo, with a popu-
lation of c. 110,000 people across c. 32,000 households
(Kenya National Bureau of Statistics, 2019). Hunting of
wildlife has been illegal in Kenya since 1977 and perpetrators
are considered poachers subject to prosecution under the
Wildlife Conservation and Management Act of 2013. This
Act recognizes different forms of poaching and associated
penalties. Since the introduction of the Act, convictions for
wildlife crimes have increased from 44% in 2013 to 91% in
2019 (ODPP, 2016; Kahumbu et al.,, 2019). A person con-
victed of hunting wildlife for subsistence is subject to a
fine of > KES 30,000 (c. USD 300) or imprisonment for a
term > 6 months, whereas people caught with wild meat for
trade are fined > KES 200,000 (c. USD 2,000) or impri-
soned for a term > 1 year (Kenya Wildlife Service, 2016).
In contrast, a person who engages in poaching for trophy
or medicinal use could face severe penalties, including
fines of KES 1,000,000-20,000,000 (c. USD 10,000-
200,000) or an imprisonment term ranging from 2 years
to life, depending on the conservation status of the wildlife
species listed in the Act (Kenya Wildlife Service, 2016).
Hunting threatened animals such as giraffes leads to the
most severe punishments (USD 200,000 and life imprison-
ment) and in all of these cases the monetary and prison fines
can be applied concurrently (Kenya Wildlife Service, 2016).
Finally, Kenya has implemented a shoot-to-kill policy by
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TasLE 1 Descriptions and summaries of the explanatory variables used in the models to assess the socio-economic drivers that influence the
use of Masai giraffe Giraffa tippelskirchi body parts in the Tsavo Conservation Area, Kenya (Fig. 1). We collected these data during June-
July 2019 via 331 face-to-face interviews with representatives of households.

Variable Description (type)

Summary

Number of times members of the household
have used giraffe body parts (categorical)

Number_of _uses

Gender Gender of respondent (binary)

Occupation

Income_change
changed in the previous year (Likert scale)

Primary source of household income (categorical)

Whether the monthly income of the household has

1-10: n = 109 (32.9%)

11-20: n =5 (1.5%)

21-30: n=0 (0.0%)

>30:n=5 (1.5%)

Never: n =212 (64.1%)

Man: n =155 (46.8%)

Woman: n =176 (53.2%)
Pastoralist: n =42 (12.7%)
Crop farmer: n =160 (48.3%)
Tourism worker: n =7 (2.1%)
Business owner: n =48 (14.5%)
Other: n =74 (22.4%)
Decreased: n =167 (50.5%)
Has not changed: n =105 (31.7%)
Increased: n =40 (12.1%)

Do not know: n =19 (5.7%)

Origin Whether respondents were born in their area of current Current residence: n = 240 (72.5%)
residence or elsewhere (binary) Elsewhere: n =91 (27.5%)
Education Highest level of education of the respondent (categorical) Primary: n =191 (57.7%)
Secondary: n =51 (15.4%)
College: n =24 (7.3%)
University: n =4 (1.2%)
None: n =42 (12.7%)
No response: n =19 (5.7%)
Land Whether members of the household own land (binary) Yes: n =227 (68.6%)
No: n =104 (31.4%)
Land_type Type of land ownership system in the household (categorical) Family: n =196 (86.3%)
Community land: n =25 (11.1%)
No response: n =6 (2.6%)
Over_18 Number of adults (= 18 years) residing in the household (numerical) Mean 3.4 = SD 2.2 (range 1-14)
Under_18 Number of individuals << 18 years old residing in the household (numerical) Mean 3.7 + SD 2.9 (range 0-23)

anti-poaching patrols that encounter poachers in protected
areas, in effect since 1989 (Asaka, 2018).

Methods

Semi-structured surveys

To assess the socio-economic factors that correlate with the
use of giraffe body parts, we conducted semi-structured in-
terviews during June-July 2019 in six villages within Tsavo
(Fig. 1). We selected these villages because they participate
in the Kasigau Corridor REDD+ (Reducing Emissions
from Deforestation and forest Degradation) project,
which promotes coexistence of wildlife and people for so-
cial improvement. When assessing illegal behaviours such
as the use of animal parts, it is vital to gain the trust of re-
spondents and to make clear they will not be subject to
criminal penalty from any information they provide
(Travers et al,, 2019). In building relationships of trust,

we trained 10 research assistants, drawn from local com-
munities, who were fluent in Kiswahili, Kamba, Taita
and Maa, to conduct the interviews along with ABM, BA
and SK. The research assistants had a high level of famil-
iarity with the study area, in that they had already partici-
pated in the local REDD+ project, conducting surveys and
recording human-wildlife conflict. Having individuals
from the survey population participate in data collection
is a technique that is used to acquire reliably truthful docu-
mentation of illegal activities (Vaske, 2008). We chose
households randomly in the participating villages at the
start of each day and arbitrarily selected houses at 2-km in-
tervals. We measured this distance, using a GPS, along
tracks used by residents. Before each interview, we de-
scribed the objective of our research, explained there
would be no criminal penalties resulting from the informa-
tion provided and presented a consent form to the re-
spondent. We asked for one representative individual in
each household to participate in the interview and ex-
plained that (1) the interview could be terminated at any
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Fic. 1 Study area where we
conducted the semi-structured
interviews in households in the
Kasigau Corridor of the Tsavo
Conservation Area, Kenya,
during June-July 2019 to assess
the use of Masai giraffe Giraffa
tippelskirchi body parts.
(Readers of the printed journal
are referred to the online
article for a colour version of
this figure.)
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time that the respondent chose, (2) no data would be col-
lected that could possibly be used to identify the respond-
ent, and (3) anonymity would be maintained throughout
the course of the study. The respondents gave consent ver-
bally and the questioner recorded this in writing at the start
of each interview.

We designed our survey to determine which socio-
economic factors influence the use of giraffe body parts
and to evaluate how the parts were acquired. We asked
the respondents whether any resident in the household
had previously used giraffe meat, skin, bone, bone marrow,
hair, tail, skull or any other part. We then selected six
categories to describe the means by which respondents
acquired the giraffe body parts, including widely known
market areas (i.e. established shops or commercial areas),
widely known suppliers (i.e. well-known individual without
an established area of trade), one-time suppliers (i.e. a trans-
action that occurred only once), self, opportunistic or other.
We did not ask respondents to name the market areas or the
suppliers, to maintain anonymity. Self refers to instances in
which a member of the household set out to hunt giraffes
specifically. Opportunistic access to giraffe body parts is
typified by instances in which an animal either died of
natural causes (drought, fatal injury, carcass left behind by
predators), was culled by wildlife authorities or died from
collision with a car or train, and as such was not a commer-
cially driven transaction. Finally, amongst respondents who
stated they had used giraffe body parts previously but no
longer did so, we asked why they had made this choice, to
explore whether price, laws, community rules, affordability

of tools, availability of giraffes and/or any other factor
played a role in this decision.

Data analysis

To determine the socio-economic factors that correlate
with the use of giraffe body parts, we reported and grouped
the parts into consumptive, trophy or medicinal categories.
We then assessed the number of times individuals had
used giraffe body parts and for what purpose (Table 1).
We selected these categories because violations of the law
are sometimes considered to be learnt behaviours, and
as such the practice typically includes techniques of
committing the violation, specific rationalizations and
understanding of conditions favourable to lawbreaking
(Eliason, 1999). We then fit logistic regression models
using the package brant (Brant, 1990) in R 4.0.3 (R Core
Team, 2020). We checked for collinearity amongst predic-
tor variables with package rms using variance inflation fac-
tors and excluded variables sequentially with inflation
factors > 5 (Harrell, 2016). Firstly, we used a logistic re-
gression model to examine the relationships between the
use of giraffe body parts (i.e. yes =1 and no = o) and gen-
der, occupation, area of birth of respondent, changes in
income, land ownership, type of land ownership, level of
education and composition of household (Table 1). We
then used an ordinal logistic regression model to predict
the number of times a household used giraffe body parts
as a cumulative link function of the nine socio-economic
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factors (Table 1). We implemented a stepwise elimination
approach for model selection, and used a cut-off of P < 0.1
to select the best model and interpret model results for
statistical significance.

Results

We completed 331 interviews across 350 households in six
villages in Tsavo. More than half of the respondents were
women (53.2%, n =176) and 46.8% (n =155) of the respon-
dents were men. The mean size of a household was 7.1
(range 1-37) and 72.5% (n=240) of the respondents stated
that they were born within the study area. More than half
of the respondents owned land in the study area (68.6%,
n =227). Amongst the individuals who owned land, 86.3%
(n=196 of 227) inherited land through family members,
11.0% (n = 25) possessed land through a community conser-
vancy or ranch system and 2.6% (n = 6) of the respondents
declined to respond. Almost half of the respondents (48.3%,
n=160 of 331) identified crop farming as their primary
source of income, 14.5% (n=48) were business owners,
12.7% (n = 42) were pastoralists and 2.1% (n = 7) worked in
the ecotourism sector. Approximately 22.4% (n = 74 of 331)
of the respondents selected ‘other’ as a source of income,
which included casual workers or professions that we had
not listed. Monthly median income in the study area was
KES 15,000 (c. USD 150). A majority of the respondents
(82.2%, n = 272 of 331) reported their monthly income had de-
clined or had not changed compared to the previous year, and
5.7% (n=19) of the respondents did not provide a response.
Only 12.1% (n = 40) reported there had been an increase to
their monthly income compared to the previous year.

More than a third of the households (36.0%, n =119 of
331) had members who had used giraffe body parts at least
once in their lifetimes. Giraffe body parts were most often
used for consumption (71.0%, n=184 of 259) involving
meat (63.6%, n =117 of 184), bone (20.1%, n = 37), bone mar-
row (15.2%, n = 28) and tail (1.1%, n = 2). More than a quarter
of the uses described (26.6%, n =69 of 259) were trophy
poaching of giraffes for skin (37.7%, n =26 of 69), tail hair
(26.1%, n = 18), tail (18.8%, n =13), meat (7.2%, n =5), bone
(5.8%, n=4), skull (1.4%, n=1) and bone marrow (1.4%,
n =1). Additionally, we received one report (1.4%) of giraffe
fat being used in cultural rituals. The use of giraffe body
parts in traditional medicines was reported amongst 2.3%
(n =6 of 259) of the households and involved the incorpor-
ation of meat, skin and bone marrow into remedies for chest
pains and fevers. Bows and arrows (29.4%, n =101 of 343)
and a combination of bright lights and machetes (29.4%,
n =101 of 343) were the most common tools that poachers
used to kill giraffes (Fig. 2).

More than a third of giraffe body parts used by house-
holds were acquired through a one-time supplier (35.8%,

lllegal use of giraffe body parts
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Fig. 2 The documented types of tools used to poach Masai
giraffes within the Tsavo Conservation Area, Kenya (Fig. 1), and
the number of households in which respondents reported using
each type.

n =87 of 243), with giraffe meat being obtained in 58.6%
(n = 51 of 87) of these transactions (Fig. 3). Amongst house-
holds that once used giraffe body parts but had stopped
doing so, 41.7% (n =50 of 120) identified government laws
as the strongest deterrent, followed by 20.8% (n =25) that
listed inability to sell giraffe body parts as a limiting factor.
Approximately 15.0% (n = 18) listed the combination of both
government laws and the inability to sell giraffe body parts
as the reason why they had stopped using giraffe body parts.
Only one person (0.8%) stated having lost interest in poach-
ing giraffes as the reason for stopping, and no respondent
selected the affordability of tools or identifying an alterna-
tive source of income as a deterrent.

Our binary regression model results showed that three
variables related significantly to using giraffe body parts.
Men were more likely to use giraffe body parts (B = 0.502,
n=155, P=0.052) than women within Tsavo. We also
found that individuals who owned land within Tsavo
(B=0.879, n=227, P=0.003) and individuals who listed
tourism as their primary source of income (=2.233,n=7,
P < 0.027) were more likely to use giraffe body parts com-
pared to pastoralists (Table 2). The results from the ordinal
logistic regression model also showed that men (B = 0.458,
n =155, P =0.072), tourism workers (3 =1.782, n=7, P =0.039)
and individuals who owned land (B=o0.290, n=227,
P =0.003) within Tsavo were more likely to use giraffe
body parts multiple times (Table 2).

Discussion

We found that giraffe body parts were used for consump-
tion, medicines and as trophies by approximately a third
of surveyed household members in Tsavo. Households
with more adults were less likely to use giraffe body parts
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(Table 2). We speculate that this could be because higher
numbers of household members could provide secondary
sources of income. In Tsavo, crop farming was the primary
occupation for almost half of the households. Although
there were fewer tourism workers living in Tsavo, they

+

Other

Fic. 3 Sources of reported
Masai giraffe body parts used
in households within the Tsavo
Conservation Area. We
obtained these data from
members of 119 households
that reported using giraffe
body parts at least once.

were more likely to use giraffe body parts. This could be
because of tourism workers receiving few benefits despite
their knowledge of wildlife distribution patterns (Melita &
Mendlinger, 2013). As such, using giraffe products could
provide an alternative source of income or protein. Many

TasLE 2 Model variable estimates, standard errors and statistical significance of the ordinal and binary logistic models predicting variable
correlations with the use of Masai giraffe body parts in the Tsavo Conservation Area, Kenya. We fitted the models using data from 331
semi-structured surveys in the Tsavo Conservation Area conducted in 2019. Variable descriptions are provided in Table 1.

Binary logistic regression

Ordinal logistic regression

Variable Estimate SE z P(>|z|) Estimate SE z- P(>|7])
Intercept —1.737 0.662 —2.622 0.009**

Gender (men) 0.502 0.258 1.941 0.052* 0.458 0.254 1.800 0.072*
Occupation (crop farmer) 0.020 0.389 0.051 0.959 —0.039 0.392 —0.100 0.921
Occupation (tourism worker) 2.233 1.007 2.218 0.027** 1.782 0.862 2.067 0.039**
Occupation (business owner) 0.386 0.493 0.784 0.433 0.281 0.489 0.575 0.565
Occupation (other) —0.128 0.457 —0.280 0.780 —0.185 0.460 —0.403 0.687
Income_change (decreased) 0.223 0.284 0.784 0.433 0.163 0.282 0.576 0.565
Income_change (increased) —0.452 0.451 —1.004 0.316 —0.499 0.446 —1.121 0.262
Income_change (do not know) 0.453 0.551 0.822 0.411 0.302 0.533 0.566 0.571
Origin (born elsewhere) 0.284 0.285 0.994 0.320 0.251 0.280 0.895 0.371
Education (secondary) —0.253 0.371 —0.680 0.496 —0.209 0.365 —0.571 0.568
Education (college) 0.352 0.485 0.726 0.468 0.312 0.472 0.661 0.509
Education (university) 0.583 1.161 0.502 0.616 0.435 1.067 0.408 0.683
Education (no response) 0.322 0.523 0.615 0.539 0.251 0.509 0.493 0.622
Education (none) 0.404 0.404 1.000 0.317 0.519 0.405 1.282 0.200
Land (yes) 0.879 0.294 2.985 0.003*** 0.863 0.290 2.971 0.003%**
Over_18 —0.067 0.066 —1.015 0.310 —0.081 0.066 —1.225 0.221
Under_18 0.050 0.047 1.083 0.279 0.072 0.046 1.550 0.121

*P < 0.1; ™*P < 0.05; ***P < o.01.
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farmers and landowners use fences to protect their crops
and demarcate portions of their land and developmental
infrastructure (McNutt et al., 2017), but fences represent
a major threat to wildlife in southern Kenya (Kenya
Wildlife Service, 2008). During our surveys, we found a dis-
carded giraffe carcass on the farm of one respondent
(Plate 1), who reported accessing giraffe meat after the
animal was trapped inadvertently in a fence. Six individuals
reported accessing giraffe body parts via opportunistic
means including giraffe deaths because of fences and colli-
sions with trains or vehicles. Almost half of landowners who
used giraffe body parts acquired them opportunistically
through chance events in which the animals died near their
farms or infrastructure developments. Individuals who
acquired giraffe body parts opportunistically mainly sought
bones, bone marrow, skulls, tail hair and tails to use as
trophies (Fig. 3). Although the impacts of infrastructure
developments in Tsavo on giraffes and other wildlife have
been documented previously (Nyumba et al., 2021), these
need to be included in updated management and grazing
plans (Durant et al,, 2015) as a means to foster co-existence,
reduce human-wildlife conflict and monitor trade routes
for the use of animal parts.

Amongst individuals who reported using giraffe body
parts at least once, a large majority utilized meat, bone,
bone marrow and skin. Meat and bones, which are used
in stews and soups, were acquired from a diverse set of
sources (Fig. 3). Trophy poaching of giraffes provided a con-
duit for crafting items such as bags (from skin), fly whisks
(from tails) and bracelets (from tail hair) that are either used
in traditional costumes or sold locally for financial gain. One
respondent also acknowledged that giraffe fat was an im-
portant component of traditional rituals. The use of giraffe

lllegal use of giraffe body parts

body parts for traditional remedies was reported by only
2.3% of households, for treating chest pains and fevers.
This low level of use of giraffe body parts for traditional
medicine could be attributed to the adoption of sedentary
and modern lifestyles in historically pastoralist areas
(Western et al., 2019).

Approximately 16% of respondents procured giraffe body
parts from widely known markets. One-time suppliers,
although infrequent, were the most common channel for
acquiring giraffe body parts. This could be because the
availability of animal parts and derived products in widely
known markets is often affected by supply shortfalls
(McNamara et al.,, 2016), which is an important factor in
areas where these transactions are illegal. Only 11.5% of
respondents reported hunting giraffes for their own use,
although we acknowledge this could be an underestimate
given that respondents may have been concerned about
self-incrimination despite our efforts to promote trust and
anonymity. This is important because government laws
were listed as the strongest deterrent compared to any
other factor. More than 40% of respondents who had used
giraffe body parts previously reported they disengaged from
this illegal activity because of the stringent laws. Poachers
are subject to fines that were further increased with the imple-
mentation of the Wildlife Conservation and Management
Act of 2013. With a median monthly income of c. KES
15,000 (c. USD 150) in Tsavo, many of the respondents
would be affected significantly by these financial penalties
if they were caught poaching. Approximately 21% of respon-
dents stated they were unable to sell giraffe body parts and,
as such, stopped poaching. This could be a result of the
ambiguity of the descriptions provided in the laws. If a
poacher is caught with giraffe meat, the minimum sentence

Prate 1 (a) Masai giraffe
Giraffa tippelskirchi calf
trapped in a fence in southern
Kenya. The calf was removed
successfully from the fence
following the intervention of
veterinary doctors from the
Kenya Wildlife Service. In
some instances the veterinary
team might not arrive before
the giraffe dies, in which case
local people could acquire
meat and other body parts
opportunistically; (b—c) the
remains of a giraffe that was
consumed in the Tsavo
Conservation Area, Kenya.
Photos: Moses Kinaiya (a);
Alfred Kalama (b,c).
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(i.e. 6-month jail term, KES 30,000 fine or both) would
apply only if the accused could prove that the primary use
for the meat was consumption. However, we found that gir-
affe meat is also incorporated in traditional medicines and
used as trophies, which would attract a more severe penalty.
Thus, the comparatively low financial penalties for the con-
sumptive use of animal parts could represent an escape
clause for individuals who face the strongest penalties of
the Wildlife Conservation and Management Act of 2013.

Since 1977 giraffe numbers have declined by 67%
throughout their range in Kenya (Ogutu et al., 2016), al-
though the ways in which poaching has affected this trend
remain unclear. We found that only 10% of households
stopped poaching because of the long travel distances re-
quired to locate giraffes or because giraffes were no longer
found locally. One of the most common methods used by
poachers to kill giraffes included the use of bright lights to
blind the animals then cutting down the target animal with
machetes and packaging the parts for transport by motor-
bike (Taita Taveta Wildlife Forum, pers. comm., 2019). Us-
ing motorbikes to transport giraffe body parts expedient-
ly allows poachers to avoid detection by law enforcement.
Given the significant penalties that can result from being
caught poaching in Kenya, these illegal activities are con-
ducted typically in areas where ranger patrols are less inten-
sive (Kyale et al., 2011; Asaka, 2018). Bows and arrows, wire
snares and spears were also commonly used when poaching
giraffes (Fig. 2), although using these tools could result
in the animals escaping (Plate 2) or require more time to
kill the target animal. In some landscapes, wire snares
are readily available and thus are used more often to trap
wildlife (Mudumba et al., 2020). Given that poaching
of giraffes is conducted with the use of readily available
tools, it is important to dedicate more research efforts to
quantifying the population-level effects of poaching
(Dunn et al., 2021).

Considering that the majority of our survey respondents
were crop farmers and that there has been a documented in-
crease in human-wildlife conflict in Tsavo because of
changes in the landscape (Muteti et al., 2018), wildlife man-
agement policies should focus on co-existence strategies in
partnership with local communities. It is probable that
poaching will persist if mitigation efforts are not adapted
to the local context given the increase in human settlements
and changes in land-tenure systems occurring in southern
Kenya (Nyumba et al,, 2021). Although we documented
various uses of giraffe body parts in southern Kenya, ad-
ditional studies are required to quantify the degree to which
poaching has affected giraffe populations there. Our findings
also indicate that more research is needed to determine the
extent of the availability of giraffe meat and identify com-
mon trade routes, to mitigate illegal trade. Communities
have shown a willingness to adopt co-existence measures
when they receive benefits from wildlife and are involved

PraTE 2 A Masai giraffe being treated for an arrow wound by
Kenya Wildlife Service veterinary doctors after escaping an illegal
hunting attempt in southern Kenya. Photo: Stephen Tankard.

in conservation (Western et al., 2019). Given that it is im-
probable illegal hunting of wildlife will be mitigated without
the participation of local communities, it is important to in-
corporate traditional knowledge into wildlife management
strategies. Understanding the various cultures and prac-
tices in poaching hotspots can improve community-based
conservation efforts (Dickman, 2010; Montgomery et al.,
2020). This can also increase trust and collaboration with
law enforcement (Challender & MacMillan, 2014), addres-
sing one of the enduring challenges of the 21st century in
the Global South. It is only through the involvement and
participation of multiple stakeholders within these coupled
human and natural systems that novel approaches can be
identified for long-term solutions.
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