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Sport hunting associated with favourable
conservation status of mammals
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Here we analysed use and trade data for terrestrial mammal species
worldwide and found that sport hunted species were more likely to have
stable orincreasing populations and less likely to be listed as threatened

compared with non-sport hunted species. Species hunted for food were
not more likely to have decreasing populations or be listed as threatened
compared with those not hunted for food. These results suggest that sport
huntingis linked with more favourable conservation status of mammal
species and can be acomponent of sustainable wildlife management.

Globally, millions of people rely on hunting and consuming wild ani-
mals (that is, ‘wild meat’) for economic and food security'. Alongside
cultural practices and taste preferences, cheaper production costs and
increased nutritional value of wild compared with captive-reared ani-
mals can create high demand for wild meat’. This demand often leads to
overexploitation, with more than 300 mammal speciesidentified as at
risk of extinction due to human hunting, primarily for meat®. Curtailing
these declines is hindered by limited wild meat alternatives, cultural
values and the lack of enforceable regulatory frameworks governing
wild animal harvests in many regions®.

Hunting wildlife for sport or recreation as a primary motivation
irrespective of use as food, hereafter ‘sport hunting’, also represents
a consumptive use of wild animals. In contrast to wild meat harvest,
sport huntingis generally highly regulated*. Revenues generated from
sport hunting in regions including Asia and sub-Saharan Africa are
often returned to local communities, funding public needs such as
infrastructure and healthcare, creating an economic incentive for
conservation*’, Sport hunting is considered animportant conservation
toolin many areas and has been responsiblein part for the recoveries of
imperilled mammal species including argali (Ovis ammon) and rhinos
(Ceratotherium simum and Diceros bicornis)*.

Considering the different conditions that often (but not always)®
characterize wild meat harvest compared with sport hunting, there may
be divergentimpacts onspecies conservation statuses with important
management implications. We analysed terrestrial mammal species
accounts from the International Union for Conservation of Nature
(IUCN) Red List’ to examine relationships between the conservation
status of species and their use for sport hunting and food. Species
could be hunted for sport, used for food, both or neither. We hypoth-
esized that sport hunted species (regardless of whether they were
used for food) would have more favourable conservation statuses

(thatis, current population trend not decreasing and categorized in
anon-threatened IUCN Red List category (Near Threatened or Least
Concern)) compared with non-sport hunted species. We predicted
that species hunted for food (regardless of sport hunting status) would
have less favourable conservation statuses (thatis, more likely to have
adeclining current populationtrend and to be categorized inathreat-
ened IUCN Red List category (Vulnerable, Threatened, Endangered or
Critically Endangered)) than those notkilled for food. Furthermore, we
predicted that body size would be positively correlated with poorer
conservation statuses because larger species tend to be hunted for
food and sport®”’.

Our dataset consisted of 1,677 species, of which 161 were hunted
for sport and 1,104 were hunted for food. After excluding species
with unknown population trends and those listed as Data Deficient
on the Red List, our sample size for the population trend model was
1,286 species (food only = 767, sport only = 34, both food and sport =
109, neither = 376) and for the Red List model was 1,613 species (food
only =945, sport only = 37, both food and sport =121, neither = 510).
Among the species hunted for food, 55% were in a threatened category
and 76% had a decreasing population trend (Fig. 1). Moreover, 34% of
the species hunted for sport were listed in a threatened category and
62% had a decreasing population trend.

Sport hunted species were less likely to be threatened (8 =-0.91,
95% confidence interval (Cl) -1.46 to -0.40) and have adecreasing pop-
ulationtrend (8=-0.67,95% CI-1.19 to -0.14) compared with species
that were not sport hunted (Fig. 1). We found no effect of species being
killed for food on threatened status (8=-0.23, 95% Cl -0.54 to 0.10)
or populationtrend (8 = 0.26,95% CI -0.06 to 0.58). There was a posi-
tive relationship between body mass and threatened status (8= 0.65,
95% C10.39 to 0.80) and body mass and decreasing population trend
(8=0.39,95% Cl 0.12 to 0.59). There was no effect of trophic level on
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Fig. 1| Association of mammal species population trends and threatened
status with use for food and sport hunting. a-d, Proportions of species binned
by body mass that were threatened based on sport hunting status (a), had a
decreasing population based on sport hunting status (b) were threatened based
onuse as human food (c¢) and had decreasing populations based on use as human

food (d). Samples sizes (number of species) are as follows: 158 sport hunted,
1,455 not sport hunted (a); 143 sport hunted, 547 not sport hunted (b); 1,066 used
for human food, 547 not used for human food (c); 876 used for human food, 410
not used for human food (d). Error bars represent the 95% Cls with the meanin
the centre.

populationtrend or threatened status. The greatest spatial overlap of
sporthunted species geographicranges occurred insouthernand east-
ern Africa, whereas those of species hunted for food overlapped to the
greatest extentinwesternand central Africaand southeast Asia (Fig. 2).

Revenue generation from sport hunting is contingent on healthy
populations of harvested species, which can promote effective wild-
life management, and may be partially responsible for the improved
conservation status of sport hunted animals that we observed™.

Alternatively, species that are threatened are unlikely to be allowed to
besporthuntedinthefirst place.Income generated fromsport hunting
canalso fund antipoachinginitiatives, further augmentingits positive
contribution to species conservation'®, Sport hunted species may also
inadvertently benefit from the large tracts of quality habitat required
for sport hunting. For example, the total land area maintained for sport
hunting in sub-Saharan Africa is more than double that of national
parks'®. Despite removal of some individuals through sport hunting,
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Fig. 2 |Species ranges of mammals used for food and sport hunting. a,b, Geographic ranges of species hunted for sport (a) or food (b). Species range shapefiles

fromref.7.

there may be anet benefit to the population through preventing habitat
loss, which is a primary threat to mammals globally".

Rural households may not only rely on wild meat for subsistence
but can also profit economically by trapping wild animals to supply
urban demand'*. Wild meat consumption in some urban cultures
is a status symbol, creating intense social pressures to provide and
consume it”2. Consequently, there is less likely to be public interest
in conservation of wild meat animals compared with sport hunted
animals'®. These disparate motivations may account for the differing
association of population trends and threatened status with species
harvested for food compared with sport hunting. Indeed, house-
hold consumption and commercial gain were nearly 20 times more
likely to be the impetus for illegal wildlife killings compared with
trophy killing®.

Considering these factors, it is somewhat surprising that wild
meat hunting was not associated with poorer conservation status
compared with species not used for food as we predicted. However, in
some regions higher-levelimpacts such as habitat loss are the primary
drivers of extinction, with harvest becoming a factor only at certain
thresholds of habitat loss". Furthermore, some wild meat markets
havereached post-depletion sustainability, in which species prone to
overexploitation have been extirpated, leaving behind species that
canbe harvested sustainably". Thus, the negative effects of wild meat
on conservation status may be masked by the prior removal of species
most subject to the negative impacts of wild meat harvest.

Species of all body masses were hunted for food, but those hunted
for sport were mostly >20 kg (Fig. 1). Only large species typically pro-
vide desirable trophies for sport hunters, whereas mammals of all body
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masses can provide food. In Nigeria, consumption of rodents as wild
meat was more associated with food security than that of larger carni-
vores or ungulates®. Further, unregulated wild meat harvest can lead
to extirpation of larger-bodies species, resulting in a shift to hunting
smaller species®. However, such downgrading of target animal body
size is unlikely for sport hunting, given that it is driven by recreation
rather than necessity and managed for sustainability.

Although hunting for food and for sport are classified as distinct
motivations in our analysis, hunting is undoubtedly multifunctional.
Sport hunters, for example, may consume the meat fromKkills or donate
it to local communities'®. There may also be elements of sport in wild
meat hunting such as the presence of codes, taboos and rituals®. Other
factors that we were unable to account for include spatial variationin
the use of food or sport hunting across species’ geographic ranges,
which may differ between native and introduced ranges. In addition,
trends in conservation statuses could be driven by anthropogenic fac-
torsnotincludedinouranalyses such as habitat loss, vehicle mortality
or disease.

Our resultsindicate that, at the species level, sport hunting glob-
ally is associated with improved conservation status of mammals.
Sustainably managed sport hunting could also contribute to the
United Nations Sustainable Development Goals”. For example, meat
fromsport hunting canbe provisioned to rural communities, helping
to achieve goals 2 and 3 of improving food security and promoting
general well-being'®. Sport hunting may also contribute to goals 1
and 8 of ending poverty and promoting economic growth by provid-
ing valuable economic benefits to local communities®. Through land
preservation and management of game populations, sport hunting may
also contribute to goal 15 of promoting sustainable use of terrestrial
ecosystems and halting biodiversity loss™.

Sport hunting has been criticized on numerous fronts, includ-
ing the ethics of killing animals. The killing of wildlife by humans
is, however, unavoidable”, and recreational hunting can promote
environmental stewardship?. Indeed, we found that sport hunting
was associated with improved species conservation status, despite
the losses of individual animals to sport hunting. Paradoxically, the
killing of wildlife, when regulated, targeted and intentional, may be
atool in their conservation. Sport hunting has been detrimental in
instances where harvest quotas were not based on reliable popula-
tion estimates and local communities were excluded®. In addition to
well-informed harvest quotas, effective sport hunting systems should
equitably integrate Indigenous communities by considering access
and property rights, including themin decision-making and ensuring
benefit-sharing®. When these criteria are met, sport hunting may be
a component of sustainable wildlife management, which may have
additional benefits of generating revenue, promoting environmental
stewardship and protecting biodiversity.

Methods

We downloaded information for extant terrestrial mammal species
accounts from the IUCN Red List version 2024-1". We extracted the
following information from species accounts: IUCN Red List
Category; the current population trend; the use and trade text descrip-
tion; and uses coded in the IUCN Use and Trade Classification Scheme?,
specifically the following codes: 1. Food—human (‘food or beverages
for human consumption’); 15—Sport hunting/specimen collecting
(‘collection and preservation of dead specimens for personal pleas-
ure’). Completing the use and trade scheme is not compulsory for
Red List assessors. We excluded species from analysis we considered
tonot have beenassessed, defined asthere being both no information
inthe use and trade text description and no uses coded. We included
species where the text stated there were no known uses for the species,
considering them not used for food or sport hunting. We generated
1-km-resolution maps of the geographic ranges of species used for
both purposes (Fig. 2) using spatial data from the Red List. We extracted

trophiclevel (herbivore, omnivore or carnivore) and mean adultbody
mass from the COMBINE database”. We obtained 100 phylogenetic
tree samples for mammals from VertLife**,

We fitted two phylogenetic logistic regression models using the
phylolm package® in R 4.3.2%°, one modelling species threatened sta-
tus (1 = critically endangered, endangered or vulnerable, O = near
threatened or least concern) and one modelling species popula-
tion decreasing trend (1= decreasing, O = stable or increasing)”. We
excluded species in the data-deficient Red List category from the
threatened status model (final sample size 1,613 species) and spe-
cies with unknown population trends from the population decreas-
ing model (final sample size 1,286). These sample sizes respectively
represent about 28% and 22% of the roughly 5,800 extant terrestrial
mammals classified by the [IUCN. To address our predictions, both
modelsincluded species-specific binary covariates for sport hunting
status (0 = not sport hunted, 1=sport hunted) and human food use
(0 =not used for human food, 1= used for human food). Our dataset
contained species used for both sport hunting and food, only one
of these uses and neither use, allowing us to separate the effects of
sport hunting and food use on conservation outcomes in models. Both
modelsalsoincluded acategorical covariate for diet (1=herbivore, 2=
omnivore, 3=carnivore) and the natural log of body mass (standardized
to have mean 0 and standard deviation 1). We fitted each model using
abootstrapping approach, performing 50 bootstrap fits for each of
the 100 phylogenetic tree samples, for a total of 5,000 bootstrapped
model fits. For each model parameter, we calculated the mean of the
bootstrap sample estimates as the point estimate and a 95% Cl using
the distribution of bootstrap samples. We concluded that a covariate
had a statistically significant relationship with the response variable
ifthe 95% Cl around the corresponding parameter did not include O.

Our analysis has limitations that are important to acknowledge.
We were only able to consider population trends at the species level,
andindividual populations canbecome extirpated evenifthe species
overall is not declining. Completing the use and trade scheme is not
compulsory for Red List assessors, so some species used for food or
sport hunting may not be coded as such in the species accounts. Fur-
thermore, sport hunting and specimen collection are included in the
same use category, so it was not possible to distinguish between these
two use types for each species.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

Data were provided by the IUCN at https://www.iucnredlist.org, and
the final dataset is available via Zenodo at https://doi.org/10.5281/
zenodo.15837586 (ref. 27).

Code availability
Code is available via Zenodo at https://doi.org/10.5281/
zenodo.15837586 (ref. 27).
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