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Implications

* Human population growth has brought an increase in
food, water, and land demands, as a result of which
livestock production is increasing, with significant con-
sequences for wildlife.

* Livestock production negatively impacts wildlife when
it implies completely substituting native ecosystems for
pasturelands; when it occurs on native grasslands or
even partially modified savannas, the impacts on wild-
life are usually minor but highly dependent on stocking
rate and management.

* Livestock production can reduce the abundance and alter
the behavior of some wild species and even lead to their
extinction at a local level by changing the vegetation
structure and promoting a high presence of dogs and
humans. The new environmental conditions that live-
stock generate could, nevertheless, favor some species.

* To benefit wildlife and sustainable production, livestock
breeders should adjust stocking rates to intermediate
levels to avoid severe soil and vegetation degradation
and should opportunely rotate the herd between pad-
docks to generate heterogeneous landscapes.

* Conservationists and rangeland managers should pro-
mote dialogue among livestock breeders and scientists
to find sustainable alternatives to favor wildlife, such
as developing market distinctions and governmental
support for good practices, with win-win outcomes.
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Background

The global human population multiplied tenfold between
1700 and 2003, from about 600 million to over 6 billion,
reaching more than 8 billion in 2023; from 2050, growth will
stabilize to reach around 12 billion in 2100 (United Nations,
2017; Ritchie et al., 2023). The current global human popula-
tion, combined with the high per capita consumption rate of
natural resources, places enormous stress on the sustainability
of the planet owing to the demand for water, food, and en-
ergy, causing considerable biodiversity losses. Semi-natural
grazing areas provide food, support livelihoods for millions of
people, and contribute to social and ecological health and well-
being (Godde et al., 2020). Animal production is expected to
grow, especially in developing countries (FAO, 2018) (Figure
1). Roughly 35% of animal protein worldwide is derived from
poultry, 40% from pigs, and 25% from ruminants, mainly cattle
and buffalo (Ritchie et al., 2017). To date, livestock production
occupies over a quarter of the land surface area of the globe
(Robinson et al., 2014).

The global decline in biodiversity is primarily attributed to
changes in land use and other human-induced impacts. Within
this context, the significance of livestock farming cannot
be overlooked, as it contributes to local and global levels of
habitat loss, fragmentation, and degradation, which are identi-
fied as major drivers of the overall decline in global biodiver-
sity (MEA, 2005). Balancing the needs of production with the
imperative of conserving biodiversity remains one of the most
critical challenges faced by humanity. The ongoing intensifi-
cation and expansion of livestock production are expected to
amplify interactions between livestock and wildlife, thereby
leading to conflicts between production interests and wildlife
conservation (Schieltz and Rubenstein, 2016; Gordon, 2018).

This review aims to examine the ecological interplay be-
tween livestock and wildlife, evaluate their principal impacts,
and pinpoint key factors that facilitate the integration of live-
stock production with wildlife conservation. Livestock, as
defined by Gordon (2018), generally encompasses all domes-
ticated animals reared for productive purposes. Wildlife, as a
broader term, encompasses native, non-domesticated organ-
isms, including fungi, plants, and animals (Gordon, 2018). For
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Figure 1. Global meat production by livestock type. Note: Total meat production includes both commercial and farm slaughter. Data provided concern dressed
carcass weight, excluding offal and slaughter fats. Source: FAO (https://www.fao.org/faostat/en/#data/QCL). OurWorldInData.org/meat-production * CC BY

the purpose of this paper, the term ‘wildlife’ will be restricted to
terrestrial vertebrates, namely tetrapods, and “livestock” with a
specific emphasis on grazing mammals.

Livestock Effects on Wildlife

Numerous studies have delved into the impact of livestock on
various aspects of the environment, including biodiversity, soil
quality, water resources, and climate patterns. The influence of
livestock on vegetation and soil dynamics has garnered signifi-
cant attention in the literature (Asner et al., 2004; Stahlheber
and D’Antonio, 2013). Regarding wildlife, the impact of live-
stock varied, ranging from adverse to favorable, with a predom-
inance of studies highlighting the negative effects (Steinfeld et
al., 2006; Gordon, 2018). These effects can manifest directly,
such as through competitive interactions, or indirectly, for in-
stance, via alterations in vegetation, facilitation, human pres-
ence, and the establishment of cultivated pastures.

In contrast to agricultural and tree plantation practices, ex-
tensive grazing methods are often viewed as fostering suitable
habitats for wildlife, as they do not entirely disrupt native eco-
systems (Steinfeld et al., 2006; FAO, 2009). Nevertheless, this
is not universally applicable. For instance, while livestock pro-
duction in the Rio de la Plata Grasslands of temperate South
America does not lead to deforestation (Baeza et al., 2022),
substantial deforestation is occurring in the tropical regions of
South America due to livestock farming and other agricultural
activities, leading to significant environmental consequences
(Wassenaar et al., 2007).

Habitat loss, fragmentation, and degradation are three of
livestock production’s most severe indirect consequences.
Globally, Asner et al., (2004) have identified three categories of
ecosystem degradation syndromes associated with grazing, one
of which is deforestation, which contributes to a substantial

loss of biodiversity. Habitat fragmentation can arise from
habitat loss and the subdivision of ecosystems due to defor-
estation. It can also result from the construction of barriers
like fencing across different ecosystems. Private land ownership
and the use of fences are central features in both intensive and
extensive production systems. Fencing, as a management tool,
exerts direct and indirect effects on wildlife, at both small and
large scales, which can significantly affect species’ movement
and migration patterns (e.g., the “dingo” fence in Australia,
spanning 5,614 km, as highlighted by Gordon, 2018).

One of the extensively researched effects of livestock is
overgrazing (Steinfeld et al., 2006; Schieltz and Rubenstein,
2016), which has reduced the density and biomass of plants
and animal species, affected the overall biodiversity and al-
tered the ecological succession, nutrient cycles, and landscape
heterogeneity in many regions of the world (Gordon, 2018).
However, grazing has also been found to positively affect wild-
life: even if it generally reduces forage quantity, it may improve
vegetation quality by removing old forage and stimulating new
ones. The effect of livestock grazing on native herbivores can,
therefore, be negative through direct competition (Schieltz and
Rubenstein, 2016); Gordon, 2018; see Box 1 for more details)
or positive through facilitation, but can also be positive or
negative according to species’ preferences for herbaceous cover
and height, as is the case of small mammals, birds, and reptiles
(Schieltz and Rubenstein, 2016). Vegetation changes can indir-
ectly influence wildlife by altering prey abundance, diminishing
forage quantity and quality, and reducing vegetation refuge
and nesting sites (Schieltz and Rubenstein, 2016). This means
that the effects vary among wildlife species according to their
diet, feeding habits, or even their body size, mainly due to vege-
tation change (Figure 2).

Regarding the presence of livestock itself, some species have
clear positive and close associations with livestock owing to the
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opportunities to feed on insects provided by the livestock, but
also to vegetation conditions (Schieltz and Rubenstein, 2016).
Domestic animal carcasses may also favor some wild carni-
vores by increasing the availability of opportunistic feeding.
On the other hand, livestock could provide an alternative pro-
tein source, diminishing the hunting pressure on wildlife.

Wildlife Effects on Livestock

When considering the effects of wildlife on livestock,
conflicts resulting from negative effects frequently emerge
(Gordon, 2018). The most frequently mentioned effects are

Box 1. Livestock and wild herbivores

Livestock and wild herbivores compete for resources and occupy similar
ecological niches (Manzano et al., 2023). Demographic dynamics of live-
stock and wild herbivores vary between regions and have also changed
throughout history.

In Europe, the number of heads of cattle and small ruminants has
decreased in recent decades, while other types of livestock have remained
stable (FAO, 1997). About wild ungulates, their populations have under-
gone a notable increase (Massei et al., 2014). In North America, the
number of cattle has remained constant in recent decades (FAO, 1997),
while populations of wild ruminants have increased (e.g., Rushing et al.
2020). Other factors, such as milder winters, the lack of sufficient pred-
ators, reforestation, and an intensification of crop production, might con-
tribute to this pattern (Massei et al., 2014).

There is a downward trend in the populations of small domestic rumin-
ants in most South American countries. However, the number of heads
of cattle has increased notably (FAO, 1997). Regarding wild herbivores,
some, such as introduced deer and feral pigs, are steadily increasing, while
several native herbivores struggle to maintain their numbers (e.g., Relva
et al., 2016). Large-scale changes in land use, including deforestation for
pasture and crop production, are the main drivers of the observed trends.
However, grazing-based livestock systems based on native grasslands
can sometimes contribute to biodiversity conservation in this region (de
Santiago et al., 2022).

Populations of wild African ungulates are rapidly declining in coun-
tries such as Kenya, while livestock, primarily cattle, have increased
(Ogutu et al., 2016). However, most species for which comparable long-
term data are available have rapidly declined in Kenya, where more con-
siderable changes in land use have occurred, including the disruption of
migratory corridors. This suggests that the land use change and the sub-
sequent decline in wildlife observed in East Africa are driven mainly by
changes in agricultural policy and land tenure (Homewood et al., 2001).
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direct interaction (e.g., predation, disease transmission) or
competition for food and water resources (Figure 2). Predation
by large carnivores is often perceived as the primary threat in
various regions (e.g., Van Eeden et al., 2018), leading to the
promotion of eradication campaigns for these carnivores, as in
the following examples. This has led to several species’ extinc-
tion locally in Europe and North America, including wolves
and bears (Thorn et al., 2013; Smith et al., 2014). In Africa
and Asia, these tensions have placed constant pressure on lion,
cheetah, leopard, and African wild dog populations (Thorn
et al., 2013). Similar scenarios are observed in South America
with pumas, jaguars (Palmeira et al., 2008), and wild foxes
owing to potential sheep predation (Zambra et al., 2022).

Regarding interconnections, predation by large carnivores
reduces populations of wild herbivores, thus controlling the risk
of disease transmission and allowing the growth of vegetation
that will benefit livestock (Pozo et al., 2021). This is particularly
important since livestock activities sometimes take place close
to protected areas such as national parks and natural water
sources due to land use, land cover change, and climate change.
This proximity may increase the competition between large wild
herbivores and livestock (Manzano et al., 2023).

Finally, when considering wildlife diversity, higher diversity
values contribute to maintaining healthy environments (Khalil
et al., 2016). The dilution effect hypothesis suggests that
healthy and diverse communities limit the spread of certain
types of disease (Civitello et al., 2015), signifying that biodiver-
sity losses could worsen epidemics that harm humans and the
production of animals, thus emphasizing the need for wildlife-
friendly production practices.

Key Factors: Stocking Rate and Habitat
Heterogeneity

The effects of livestock management itself influence wild-
life species and need to be considered. As highlighted by
Gordon (2018), three distinct approaches exist to strike a
balance between the wildlife preservation and livestock pro-
duction: (1) “fortress conservation” or “land sparing”, in
which biodiversity is protected within areas that exclude pro-
duction, which is intensified outside these areas (Phalan et al.,
2011), (2) “land sharing” involving wildlife-friendly farming

Habitat loss and fragmentation
Competition
Refuge availability
Nesting sites availability
Disease transmission
Facilitation
Reduced hunting pressure
Food resources

¢

+ Positive effects — Negative effects

Figure 2. Effects within livestock-wildlife interface. Source: author’s elaboration.
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Box 2. Livestock-Wildlife Interface in Uruguay

Uruguay has 11.4 million cattle and 6.6 million sheep, producing 1108 thousand tons of beef, 67 thousand tons of lamb, and 26.6 thousand tons of wool
annually (DIEA, 2022). Beef cattle and sheep husbandry are based on extensive grazing in native pastures as the main food source (DIEA, 2022; Zambra
et al., 2022).

Regarding the interaction between livestock and mammals, in the recent past, the Pampas deer (Ozotoceros bezoarticus) has been one of the most char-
acteristic species in Uruguayan grasslands. Two endemic subspecies currently remain (O. b. arerunguaensis in northern Uruguay and O. b. uruguayensis in
southeast Uruguay), with small and highly isolated populations, mostly on cattle ranches (Cosse et al., 2009). Even though the Uruguayan government has
recognized that Pampas deer is a threatened species, declaring the species a living Uruguayan Natural Monument (Ministerial Decree 12/985), no man-
agement guidelines have yet been issued, nor any action taken for its effective conservation, which now depends solely on farmers’ management decisions.

In the case of the interaction between livestock and birds, in 2006, and with the encouragement of BirdLife International and its partners in Argentina
(Aves Argentinas), Brazil (SAVE Brasil), Paraguay (Guyra Paraguay) and Uruguay (Aves Uruguay), an initiative for the conservation of the grasslands of
the Southern Cone of South America was created, which is known as the Grassland Alliance (in Spanish: Alianza del Pastizal). In 2020, the first report
concerning birds throughout the Rio de la Plata Grasslands indicated that the conservation status of birds is adequate on the properties studied. However,
it could be improved through changes in grazing management to achieve higher pastures and more heterogeneous landscapes (Aldabe et al., 2020).

These two cases are related to the presence of livestock in grasslands, but cattle are very common and abundant in native Uruguayan forests, although

Cravino, A.

their effects on forest wildlife and ecosystem functioning have not yet been studied.

Cravino, A. Medina, A.

in the same areas, supporting biodiversity while simultan-
eously meeting the demands for livestock products (Phalan et
al., 2011), and (3) the “win-win” approach where biodiversity
is perceived as a provider of ecosystem services (e.g., herbi-
vores control) to the production system, which supports bio-
diversity outcomes (Gordon et al., 2017). We shall focus on
the win-win outcomes.

When considering livestock effects as a productive activity,
a key factor is stocking rate or livestock grazing intensity.
Usually, in livestock production, the management unit is gener-
ally a herd (i.e., a group of animals in a paddock or housed to-
gether within a facility -Rosa, 2021-) of variable size. A gradient
of stocking rate could be drawn according to the management
system (e.g., extensive pasture, intensive pasture, and intensive
pasture with “pasture improvements”) (Figure 3). Extensive
pastures are the dominant practice around the globe, but when
the land has high agroecological potential, more intensive pas-
tures occur. However, when the land is scarce, with poor con-
ditions or a bad climate, there is intensive cultivated pasture
production (i.e., with associated planted pastures) (Robinson
et al., 2011). These may occur at the expense of cropland or
through the conversion of forests to pasture.

High grazing pressure, homogenization, and ecosystem deg-
radation inevitably lead to negative repercussions for both wild-
life and livestock production (Figure 3), given that extensive

livestock systems often depend on native vegetation and water
sources as their primary food supply. Typically, when assessing
stocking rates, experimental studies have contrasted grazed
and exclusion plots, demonstrating that grazing is not an all-
or-nothing option, and thus, intermediate conditions must be
considered to achieve win-win outcomes (Figure 3).

Ecological theory suggests that local species diversity is
maximized when an ecological disturbance is neither too
rare nor too frequent, a concept known as the intermediate
disturbance hypothesis (Connell, 1978), in which higher di-
versity is maintained at intermediate levels by maintaining
higher habitat heterogeneity. Managed livestock grazing at
light to moderate intensities can positively impact rangeland
vegetation compared to grazing exclusion or intensive pro-
ductions (Holechek et al., 2006). Employing low or inter-
mediate stocking rates and implementing rotational herd
movements between paddocks tends to foster greater hetero-
geneity in vegetation structure, driving vegetation dynamics,
maintaining biodiversity, and potentially enhancing wildlife
habitats (Figure 3; Gordon, 2018). Interspecific competition
could also be minimized by increasing habitat heterogeneity.
Consequently, win-win solutions have the potential to miti-
gate adverse effects, while effective management practices
could yield positive impacts (Gordon, 2018), thereby averting
overgrazing or excessive cattle intensity.
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Figure 3. Schematic model representing the variation as regards (a) livestock effects on wildlife (positive and negative) and (b) habitat heterogeneity across a

stocking rate gradient. Source: author’s elaboration.

Win-win outcomes have been identified worldwide (see ref-
erences in Gordon, 2018). Beyond stocking rate management,
several options would promote conservation within livestock
production systems, such as conservation easements and leases,
tax benefits, payments for ecosystem services, wildlife tourism
(Gitahi and Fitzgerald, 2011), or developing distinctive brands
that reward good livestock practices.

Conclusions

The expansion of livestock production is expected to continue
in tandem with human population growth and the demand for
food. This expansion significantly impacts wildlife, particularly
when natural ecosystems are supplanted by artificial pasture-
lands for grazing, as observed in subtropical and tropical forests
across South America. Through habitat loss and fragmentation,
livestock production indirectly engenders notable adverse conse-
quences for wildlife in various regions globally.

When livestock production occurs in native grasslands, adverse
effects on wildlife are more frequent, but some species can also be
favored. The extent and strength of these effects are related to the
stocking rate and the habitat heterogeneity in livestock manage-
ment practices. Nevertheless, further research on grazing condi-
tions falling within the intermediate range is imperative.

Extensive systems that incorporate moderate stocking rates
and appropriate herd rotation to uphold habitat heterogeneity

can foster a more appropriate equilibrium between production
and biodiversity conservation. Such management strategies are
likely to yield win-win outcomes by promoting vegetation het-
erogeneity and providing opportunities for the conservation of
wildlife species, consequently benefiting livestock production.
Effective dialogue between stakeholders, farmers, and scientists
is pivotal in achieving sustainability and balancing wildlife con-
servation and livestock production.
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