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Sport hunting associated with favourable 
conservation status of mammals
 

Jacob E. Hill      , Kenneth F. Kellner & Jerrold L. Belant    

Here we analysed use and trade data for terrestrial mammal species 
worldwide and found that sport hunted species were more likely to have 
stable or increasing 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 
hunting is linked with more favourable conservation status of mammal 
species and can be a component of sustainable wildlife management.

Globally, millions of people rely on hunting and consuming wild ani-
mals (that is, ‘wild meat’) for economic and food security1. 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 meat1. This demand often leads to 
overexploitation, with more than 300 mammal species identified as at 
risk of extinction due to human hunting, primarily for meat2. 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 regions3.

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 hunting is generally highly regulated4. 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 
conservation4,5. Sport hunting is considered an important conservation 
tool in many areas and has been responsible in part for the recoveries of 
imperilled mammal species including argali (Ovis ammon) and rhinos 
(Ceratotherium simum and Diceros bicornis)4.

Considering the different conditions that often (but not always)6 
characterize wild meat harvest compared with sport hunting, there may 
be divergent impacts on species conservation statuses with important 
management implications. We analysed terrestrial mammal species 
accounts from the International Union for Conservation of Nature 
(IUCN) Red List7 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 

(that is, current population trend not decreasing and categorized in 
a non-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 (that is, more likely to have 
a declining current population trend and to be categorized in a threat-
ened IUCN Red List category (Vulnerable, Threatened, Endangered or 
Critically Endangered)) than those not killed 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 sport8,9.

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 (β = −0.91, 
95% confidence interval (CI) −1.46 to −0.40) and have a decreasing pop-
ulation trend (β = −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 (β = −0.23, 95% CI −0.54 to 0.10)  
or population trend (β = 0.26, 95% CI −0.06 to 0.58). There was a posi-
tive relationship between body mass and threatened status (β = 0.65, 
95% CI 0.39 to 0.80) and body mass and decreasing population trend 
(β = 0.39, 95% CI 0.12 to 0.59). There was no effect of trophic level on 
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Alternatively, species that are threatened are unlikely to be allowed to 
be sport hunted in the first place. Income generated from sport hunting 
can also fund antipoaching initiatives, further augmenting its positive 
contribution to species conservation10. 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 
parks10. Despite removal of some individuals through sport hunting, 

population trend or threatened status. The greatest spatial overlap of 
sport hunted species geographic ranges occurred in southern and east-
ern Africa, whereas those of species hunted for food overlapped to the 
greatest extent in western and central Africa and 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 observed10. 
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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 
on use 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% CIs with the mean in 
the centre.
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there may be a net benefit to the population through preventing habitat 
loss, which is a primary threat to mammals globally11.

Rural households may not only rely on wild meat for subsistence 
but can also profit economically by trapping wild animals to supply 
urban demand1,12. Wild meat consumption in some urban cultures 
is a status symbol, creating intense social pressures to provide and 
consume it12. Consequently, there is less likely to be public interest 
in conservation of wild meat animals compared with sport hunted 
animals12. 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 killing13.

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-level impacts such as habitat loss are the primary 
drivers of extinction, with harvest becoming a factor only at certain 
thresholds of habitat loss11. Furthermore, some wild meat markets 
have reached post-depletion sustainability, in which species prone to 
overexploitation have been extirpated, leaving behind species that 
can be harvested sustainably14. 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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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  
from ref. 7.
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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 ungulates15. Further, unregulated wild meat harvest can lead 
to extirpation of larger-bodies species, resulting in a shift to hunting 
smaller species8. 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 from kills or donate 
it to local communities16. There may also be elements of sport in wild 
meat hunting such as the presence of codes, taboos and rituals6. Other 
factors that we were unable to account for include spatial variation in 
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-
tors not included in our analyses such as habitat loss, vehicle mortality 
or disease.

Our results indicate 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 Goals17. For example, meat 
from sport hunting can be provisioned to rural communities, helping 
to achieve goals 2 and 3 of improving food security and promoting  
general well-being18. 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 communities5. 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 loss10.

Sport hunting has been criticized on numerous fronts, includ-
ing the ethics of killing animals. The killing of wildlife by humans 
is, however, unavoidable19, and recreational hunting can promote 
environmental stewardship20. 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 
a tool 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 excluded21. In addition to 
well-informed harvest quotas, effective sport hunting systems should 
equitably integrate Indigenous communities by considering access 
and property rights, including them in decision-making and ensuring 
benefit-sharing21. 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 2024-17. 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 Scheme22, 
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 
to not have been assessed, defined as there being both no information 
in the 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 

trophic level (herbivore, omnivore or carnivore) and mean adult body 
mass from the COMBINE database23. We obtained 100 phylogenetic 
tree samples for mammals from VertLife24.

We fitted two phylogenetic logistic regression models using the 
phylolm package25 in R 4.3.226, one modelling species threatened sta-
tus (1 = critically endangered, endangered or vulnerable, 0 = near 
threatened or least concern) and one modelling species popula-
tion decreasing trend (1 = decreasing, 0 = stable or increasing)27. 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 
models included 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 
models also included a categorical 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 
a bootstrapping 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% CI using 
the distribution of bootstrap samples. We concluded that a covariate 
had a statistically significant relationship with the response variable 
if the 95% CI around the corresponding parameter did not include 0.

Our analysis has limitations that are important to acknowledge. 
We were only able to consider population trends at the species level, 
and individual populations can become extirpated even if the 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).

References
1.	 Lee, T. M., Sigouin, A., Pinedo-Vasquez, M. & Nasi, R. The harvest 

of tropical wildlife for bushmeat and traditional medicine. Annu. 
Rev. Environ. Resour. 45, 145–170 (2020).

2.	 Ripple, W. J. et al. Bushmeat hunting and extinction risk to the 
world’s mammals. R. Soc. Open Sci. 3, 160498 (2016).

3.	 Parry, L., Barlow, J. & Pereira, H. Wildlife harvest and consumption 
in Amazonia’s urbanized wilderness. Conserv. Lett. 7, 565–574 
(2014).

4.	 Informing Decisions on Trophy Hunting (International Union for the 
Conservation of Nature, 2016); https://wwfint.awsassets.panda.
org/downloads/iucn_informingdecisionsontrophyhuntingv1_1.pdf

http://www.nature.com/natsustain
https://www.iucnredlist.org
https://doi.org/10.5281/zenodo.15837586
https://doi.org/10.5281/zenodo.15837586
https://doi.org/10.5281/zenodo.15837586
https://doi.org/10.5281/zenodo.15837586
https://wwfint.awsassets.panda.org/downloads/iucn_informingdecisionsontrophyhuntingv1_1.pdf
https://wwfint.awsassets.panda.org/downloads/iucn_informingdecisionsontrophyhuntingv1_1.pdf


Nature Sustainability

Brief Communication https://doi.org/10.1038/s41893-025-01714-6

5.	 Parker, B. et al. A review of the ecological and socioeconomic 
characteristics of trophy hunting across Asia. Anim. Conserv. 26, 
609–624 (2023).

6.	 Von Essen, E. The impact of modernization on hunting ethics: 
emerging taboos among contemporary Swedish hunters. Hum. 
Dim. Wildl. 23, 21–38 (2018).

7.	 The IUCN Red List of Threatened Species Version 2024-1 
(International Union for the Conservation of Nature, 2024).

8.	 Jerozolimski, A. & Peres, C. A. Bringing home the biggest bacon: 
a cross-site analysis of the structure of hunter-kill profiles in 
Neotropical forests. Biol. Conserv. 111, 415–425 (2003).

9.	 Johnson, P. J., Kansky, R., Loveridge, A. J. & Macdonald, D. W. Size, 
rarity and charisma: valuing African wildlife trophies. PLoS ONE 5, 
e12866 (2010).

10.	 Lindsey, P. A., Roulet, P. & Romanach, S. Economic and 
conservation significance of the trophy hunting industry in 
sub-Saharan Africa. Biol. Conserv. 134, 455–469 (2007).

11.	 Bogoni, J. A., Ferraz, K. M. & Peres, C. A. Continental-scale local 
extinctions in mammal assemblages are synergistically induced 
by habitat loss and hunting pressure. Biol. Conserv. 272, 109635 
(2022).

12.	 Drury, R. Hungry for success: urban consumer demand for  
wild animal products in Vietnam. Conserv. Soc. 9, 247–257  
(2011).

13.	 Janssen, J., Lemieux, A., Nivette, A. & Ruiter, S. A scoping review 
on what motivates individuals to illegally harvest wildlife. Glob. 
Crime. 25, 97–121 (2024).

14.	 Cowlishaw, G., Mendelson, S. & Rowcliffe, J. M. Evidence for 
post-depletion sustainability in a mature bushmeat market.  
J. Appl. Ecol. 42, 460–468 (2005).

15.	 Friant, S. et al. Eating bushmeat improves food security in a 
biodiversity and infectious disease ‘hotspot’. EcoHealth 17, 
125–138 (2020).

16.	 Fischer, A. et al. On the multifunctionality of hunting—an 
institutional analysis of eight cases from Europe and Africa.  
J. Environ. Plann. Manag. 56, 531–552 (2013).

17.	 The 17 Goals (United Nations, 2015); https://sdgs.un.org/goals
18.	 White, P. A. & Belant, J. L. Provisioning of game meat to rural 

communities as a benefit of sport hunting in Zambia. PLoS ONE 
10, e0117237 (2015).

19.	 Allen, B. L. et al. Why humans kill animals and why we cannot 
avoid it. Sci. Total Environ. 896, 165283 (2023).

20.	 Shephard, S., von Essen, E., Gieser, T., List, C. J. & Arlinghaus, R.  
Recreational killing of wild animals can foster environmental 
stewardship. Nat. Sustain. 7, 956–963 (2024).

21.	 Ochieng, A., Koh, N. S. & Koot, S. Compatible with conviviality? 
Exploring African ecotourism and sport hunting for 
transformative conservation. Conserv. Soc. 21, 38–47  
(2023).

22.	 General use and trade classification scheme (Version 1.0). 
International Union for the Conservation of Nature https://www.
iucnredlist.org/resources/general-use-trade-classification-
scheme (2020).

23.	 Soria, C. D., Pacifici, M., Di Marco, M., Stephen, S. M. & Rondinini, C.  
COMBINE: a coalesced mammal database of intrinsic and 
extrinsic traits. Ecology 102, e03344 (2021).

24.	 Upham, N. S., Esselstyn, J. A. & Jetz, W. Inferring the mammal 
tree: species-level sets of phylogenies for questions in ecology, 
evolution, and conservation. PLoS Biol. 17, e3000494 (2019).

25.	 Tung Ho, L. s. & Ané, C. A linear-time algorithm for Gaussian and 
non-Gaussian trait evolution models. Syst. Biol. 63, 397–408 (2014).

26.	 R: A Language and Environment for Statistical Computing 
(Foundation for Statistical Computing, 2025).

27.	 Hill, J., Kellner, K. F. & Belant, J. Sport hunting is associated with 
favorable conservation status of mammals. Zenodo https://doi.org/ 
10.5281/zenodo.15837586 (2025).

Acknowledgements
We thank M. Hoffman for valuable feedback on earlier drafts of 
this manuscript and the Boone and Crockett Program in Wildlife 
Conservation at Michigan State University.

Author contributions
J.E.H., K.F.K. and J.L.B. designed the research. J.L.B. acquired funding. 
J.E.H. and K.F.K. analysed data and generated figures. J.E.H. wrote the 
initial draft of the manuscript, and all co-authors contributed to the 
discussion, editing and approval of the paper.

Competing interests
The authors declare no competing interests

Additional information
Supplementary information The online version contains supplementary 
material available at https://doi.org/10.1038/s41893-025-01714-6.

Correspondence and requests for materials should be addressed to 
Jacob E. Hill.

Peer review information Nature Sustainability thanks Erica von Essen 
and Samuel Shephard for their contribution to the peer review of this 
work.

Reprints and permissions information is available at  
www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with 
the author(s) or other rightsholder(s); author self-archiving of the 
accepted manuscript version of this article is solely governed by the 
terms of such publishing agreement and applicable law.

© The Author(s), under exclusive licence to Springer Nature Limited 
2025

http://www.nature.com/natsustain
https://sdgs.un.org/goals
https://www.iucnredlist.org/resources/general-use-trade-classification-scheme
https://www.iucnredlist.org/resources/general-use-trade-classification-scheme
https://www.iucnredlist.org/resources/general-use-trade-classification-scheme
https://doi.org/10.5281/zenodo.15837586
https://doi.org/10.5281/zenodo.15837586
https://doi.org/10.1038/s41893-025-01714-6
http://www.nature.com/reprints







	Sport hunting associated with favourable conservation status of mammals

	Methods

	Reporting summary


	Acknowledgements

	Fig. 1 Association of mammal species population trends and threatened status with use for food and sport hunting.
	Fig. 2 Species ranges of mammals used for food and sport hunting.




