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Every few years, an old story resurfaces in the popular media: goats are especially
harmful to the environment because they uproot plants, preventing them from
regrowing and thus turning grasslands into deserts. The destructive tendencies of
goats in these accounts have “unleashed some of the worst dust storms on
record’, overgrazed Mongolia's “once verdant land”, and prevented entire
ecosystems from growing back. However, what evidence exists to demonstrate
that goats are uniquely predisposed to uproot grasses and cause untold
environmental damage? When we turn to the scientific literature on goat
grazing habits, we find that there is a lack of evidence to support the claim that
goats dig up plant roots. This leads us to scrutinise the putative role that goats have
played in causing overgrazing, ecological decline, and ultimately, desertification.
What emerges reverses the widely held view; rather than causing desertification,
goats are best equipped to deal with its effects. The physiology of goats makes
them particularly well-suited to exploiting marginal ecological zones created
through changing climate patterns. The final section calls for a revaluation of
goats. Frequently raised by some of the most economically and environmentally
marginalised populations across the world, goats offer these communities a
degree of food security that is unmatched by other livestock species. What if
built into the cost of a cashmere sweater is not environmental decline, but
economic support for communities bearing the brunt of shifts in global climate
patterns that are out of their control and not of their making?
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Introduction: scapegoat

Every few years, an old story resurfaces in the popular media: goats are especially
harmful to the environment because they uproot plants, preventing them from regrowing
and thus turning grasslands into deserts. The destructive tendencies of goats in these
accounts have “unleashed some of the worst dust storms on record” (LA Times, 2006),
overgrazed Mongolia’s “once verdant land” (BBC, 2020), and prevented entire ecosystems
from growing back (New York Times, 2009). One characteristic about goats is singled out
as the root cause of the destruction:

New York Times (2023): “Goats are much more destructive than other livestock to
grassland ecosystems, like those of the Central Asian steppe. Whereas sheep nibble the tops
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of grasses but leave the base and roots intact, goats eat plants down
to the roots so they cannot regrow, degrading habitat and causing
soil erosion.”

CNN Style (2023): “Yaks’ grazing habits are kinder on the
ecosystem. For example, while goats uproot plants as they eat, yaks
only touch the leaves, making it easier for pastures to regrow.”

Sustain Your Style (n.d.): “The main environmental issue
stemming from cashmere is the fact that goats pull the grass out
by the roots when they eat instead of cutting it. As a result, the
grass does not grow back, leading to land desertification. This,
combined with an overpopulation of goats, results in a real
environmental threat.”

BBC (2020): “About 70% of this once verdant land [of Mongolia] has
now been damaged, mostly due to overgrazing. The main culprit is the
country’s estimated 27 million cashmere goats, which are farmed for their
highly-prized wool. Unlike the country’s 31 million sheep, the goats dig
out and eat the roots of the grass, making re-growth much harder.”

Peta (2023): Cashmere holds the dubious distinction of having
the most destructive environmental impact of all animal-derived
fibres ..
prevents them from growing back.”

. goats consume entire plants, including the roots, which

Methods

We have reviewed the historical and contemporary literature on
the question of whether, why, and how goats destroy the environment.
Cashmere-producing goats more than any other type of goat are
subject to these damning critiques. A recently published opinion
piece in the New York Times titled, “This holiday, consider the true
cost of cheap cashmere”, warns consumers that their “cozy
cashmere sweater [bought] at a bargain price may seem like a win
. But it comes at a steep cost to one of our most fragile
environmental systems” (New York Times, 2023). It is 2025 and
this season, the devil wears cashmere. Indeed, to speak of the devil
has, at least since early Medieval Christianity, often implied the
bestiary form of the goat (Kulik, 2013). Little wonder perhaps, given
the immortalisation of goats in the Bible as sinful (Matthew
25:31-46):

“He will separate people one from another as a shepherd
separates the sheep from the goats. And he will place the
sheep on his right, but the goats on the left. Then the King
will say to those on his right, ‘Come, you who are blessed by my
Father, inherit the kingdom prepared for you from the
foundation of the world” ... Then he will say to those on his
left, ‘Depart from me, you cursed, into the eternal fire prepared
for the devil and his angels’.”

The current perception of goats as unusually environmentally
destructive draws some other uncomfortable parallels with a long
European history that has seen goats as morally culpable. In an
example from post-revolutionary 18"™-century France where “goats
emerged as a symbol of disorderly opposition to rationalising
progress [and] characterised goats as “voracious and destructive
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animals ... a most detrimental public nuisance”, with “murderous
teeth”, just as the rural poor were “trespassers, ne’er-do-wells, and
bad citizens” (Matteson, 2006:148). Fast forward several centuries
and a similarly menacing vocabulary pertained to describe these
animals, aptly summarised by the 20™-century French writer in his
book The War on Goats Under the Old Regime: “the billy goats and
their flocks ... are nasty, odious, bad tempered, noisy, beasts”
(Segui, 1946:11 in: Siddle, 2009:521).

By the turn of the 20™ century, the critique of goats had
acquired a more familiar tenor, which the following excerpt from
Major C.S. Jarvis almost a century ago testifies to:

“The goat is the one animal that can exist on the very sparse
feeding that the deserts provide ... he is the one factor that
prevents the half-starved Beduin[sic] from starving altogether
... My charge against the goat is that he is to a very considerable
extent responsible for the desert ... he bites the heart out of all

living things and gnaws down to the roots” (Jarvis, 1937:318).

This argument was taken up by some especially unsavoury
advocates during the 20™ century. In Mussolini’s Italy, the 1927
special Goat tax was directed at poor communities reliant on goats
in rugged mountainous regions for sustenance, in an aim to control
degradation, promote reforestation and cattle farming, and to
stabilise peasants (Morettini, 2023). During a similar timeframe
in Greece, the Metaxas regime declared “a war against goats”
placing “strict restrictions ... on the number of goats, on the
extent of pastureland, and on grazing rights, because as Metaxas
put it, “Goats and forests cannot coexist” (Kostopoulos, 2020). And
when Europeans ventured abroad, as during the period of British
colonial in Rhodesia, they carried with them their opinions on goats
directed at illogical economies, where “goats seemed to have no
economic value to Africans but destroyed rangelands, pastures,
decimated forests, and caused massive erosion” (Doro, 2022), a
scenario replicated when the British acquired the Mandate for
Palestine (Bieling, 2022). Fast forward seven decades and little has
changed. A 2019 article published in Science journal (McLaughlin,
2019) describes an initiative to help Mongolian herders support the
“voracious herds” that have caused overgrazing and an 80% decline
in vegetation. Of the multiple species raised by Mongolian herders,
goats are singled out as “much more destructive than the sheep
they’ve replaced because they eat roots and the flowers that seed
new grasses”.

But what evidence exists to demonstrate that goats are uniquely
predisposed to uproot grasses and cause untold environmental
damage? When we turn to the scientific literature on goat grazing
habits, we find that there is a lack of evidence to support the claim
that goats dig up plant roots. This leads us to scrutinise the putative
role goats have played in causing overgrazing, ecological decline and
ultimately desertification. What emerges reverses the widely-held
view; rather than causing desertification, goats are best equipped to
deal with the effects of it. The physiology of goats makes them
particularly well-suited to exploiting marginal ecological zones
created through changing climate patterns. The final section calls
for a revaluation of the goat. Uniformly raised by some of the most
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economically and environmentally marginalised populations across
the world, goats offer these communities a degree of food security
that is unmatched by other livestock species. What if built into the
cost of a cashmere sweater is not environmental decline, but
economic support for communities bearing the brunt of shifts in
global climate patterns that are out of their control and not of
their making?

Results: grass roots

Because there is so little of it, the evidence for the peculiarly
root-ripping destructiveness of goats is easily summarised. The only
recorded cases of goats digging plants and denuding landscapes
occur when goats have been introduced to islands where they have
no natural predators (Fenning and Collyer, 1770; Schofield, 1989;
Bramwell and Caujape-Castells, 2011). In such cases, goat
populations can grow until any further increase is checked by
their limited food supply. Confined on an island with no
alternative food sources, goats may uproot plants when they have
nothing else to eat. But domestic feral goats are not alone in
exhibiting unusual behaviour when confined on islands. Island
populations of many large herbivores - musk oxen, reindeer,
caribou and wild goat species, among others - exhibit population
dynamics with worrying environmental implications (see Gunn,
2003 for a review).

We have been unable, however, to locate any scientific evidence
that under continental management goats dig up plants by the roots,
and it is unlikely that such a notorious habit has gone unmentioned
given the voluminous research on how goats feed and what they eat -
for just a few examples, see Aldezabal and Garin (2000), Devendra
(1990), Dias-Silva and Abdalla Filho (2020), Garcia et al. (2012),
Samuels et al. (2016), Silanikove (2000), and Torok et al. (2024). The
American Society of Animal Science commissioned a comprehensive
global review of the feeding behaviour of “freely moving domestic
goats on pastures and rangelands” (Goetsch et al., 2010:361) which
makes no reference to this habit. In fact, a recent review summed up
the evidence that “In a natural extensive system, goats ingest more
plant species than their ruminant counterparts, cover a wider range of
field, and exert less pressure on plant and environmental degradation
and maintain landscape diversity” (Lu, 2023:4). There is at present
missing evidence to support the conclusion that goats are unusually
destructive of the environments in which they graze.

Yet there are other potentially devastating and often irreversible
environmental impacts routinely attributed to goat grazing habits.
Concerns about the role of livestock in land degradation and
desertification were well-established in Europe by the 18" century
and were carried abroad with European imperial expansion and
colonialism (Davis, 2016; Matteson, 2006). Goats - hardy,
useful, and widespread-have been heavily implicated in this
environmental narrative.

Throughout much of the late 20™ century, livestock owners in
parts of Sahelian Africa were subject to “desertification” or
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“desiccation”. In its most extreme form, the proponents of
desiccation theory held that many if not most deserts were
created by the people who lived in them (Davis, 2016). That the
Sahel droughts of the 1970s and the purported expansion of the
Sahara were caused by local land use practices, especially
overgrazing by pastoralists, was for decades an integral part of the
United Nations Convention to Combat Desertification (UNCCD)
policy, funding appeals, and project formulation, in defiance of
mounting scientific evidence to the contrary (Thomas and
Middleton, 1994; Behnke and Mortimore, 2016).

Recent advances in climatology and changing weather patterns
in the Sahel have effectively forestalled further scientific debate
about the existence of widespread desertification. Whilst the mirage
of desertification has been largely dispelled, it has been supplanted
by degradation, defined here by the UNCCD as “the result of
human-induced actions which exploit land, causing its utility,
biodiversity, soil fertility, and overall health to decline” (UNCCD,
2024). Goats, not uniquely implicated in the former, have acquired a
prominent guilt for the latter.

Mongolia’s Gobi Desert is often cited in tirades on the assumed
relationship between consumer excess and environmental
destruction, via cashmere-producing goats. In a recent study,
scientists, supported by NASA funding and tools, used satellite data
to monitor and predict the impact of cashmere goats grazing on the
Gobi rangelands. The models they built found that weather and
climate had a much stronger impact on rangeland conditions than
the goats’ grazing. Although herders’ management practices certainly
played a role, the team noticed a huge difference between a wet year in
2018 and a dry year in 2019 - from flash floods to major droughts
(NASA, 2022). These results are supported by additional studies that
indicate despite high grazing pressure, it is likely that warming
temperatures have had the greater impact on steppe and mountain-
steppe degradation in Mongolia (Khishigbayar et al., 2015; Zhang
et al., 2020).

The lead scientist on Stanford University’s Natural Capital
“Sustainable Cashmere” NASA project in the Gobi desert
commented that:

“...herbivores don’t always have the impacts you expect them
to. In this case, we saw that climate was a stronger driver of
rangeland condition than grazing” (Stanford University, n.d.).

In publishing these results, the researchers explained that “In
semi-arid and arid rangeland systems, interannual variability in
rainfall is a determining factor both of forage production and of the
response of the rangeland ecosystem to grazing” (Kowal
et al,, 2021).

Understanding the role of goats in causing “degradation” is
further compounded by the polysemy of the term. To paraphrase
the definition from UNCCD (2024) above, degradation represents a
decline in the overall health of land caused by human profiteering.
Resting the definition of degradation on a mutable concept of
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decline makes determining the baseline for analysis critical. But it
leaves unmoored whether the baseline favours cattle, goats or
indeed seemingly any other rangeland user, with the notable
exception of humans. Livestock exploit grazing environments
differently; what “good” looks like to cattle might be quite
different for goats. The lack of a clear definition of “degradation”
makes it plausible to claim that environments shaped by the grazing
habits of goats represent degradation from the perspective of the
grazing requirements of other livestock species and rangeland users.

Wrong place, wrong time

When we turn to look at how goats do inhabit their
environment, we find that the association of goats with difficult
environments persists and for good reasons. The higher adaptivity
and resilience of goats means they are much more likely to be found
in certain harsher geographical regions and countries (Pragna et al.,
2018; Koluman, 2023; Lu, 2023; Martin and Huss, 1981). Goats’
ability to exploit marginal environments renders them prime
suspects in creating those environments. Because goats can use
land no longer attractive to other livestock species, they are
“frequently blamed for the damage done by many decades of
abuse by other classes of livestock” (Green, 1982:1). To
understand the relationship between goats and environments that
might appear degraded requires separating out a causal argument —
in which goats are responsible for creating the marginal
environments - to a correlative argument - in which goats are
best able to exploit these kinds of environments. Goats, for example
in the Mediterranean, are “really only the last link in a vicious chain
of land devastation brought on by in-discriminate burning, cutting,
grazing slope denudation, and cultivation” (Naveh, 1974).

Goats are anatomically equipped to be catholic but selective
feeders on mixed herbaceous and woody vegetation. This means
that they can eat the palatable parts of a diverse range of plants
(Silanikove, 2000). Because they are active and inquisitive, goats are
also likely to find whatever food exists in their environment. The
physiological advantages goats have over the world’s other main
ruminant livestock - cattle and sheep - allow them to be more
efficient in using plants higher in fibrous woody material and lower
in protein compared to grasses and herbs grazed by cows and sheep,
as reviewed in Kerven (2024).

Goats can be found in such challenging environments because
“Relative to their ruminant counterparts, with a capacity of
endocrine control, goats employ greater metabolic adaptations to
water deprivation, scarcity of feed, heat stress, cold stress, high
altitude, and plant anti-nutritional factors” (Lu, 2023:107056).
Therefore, “breeds of goats which are indigenous to semi-arid and
arid areas are able to utilise low quality high-fibre food more
efficiently than other types of indigenous ruminants, or exotic
breeds of goats” (Silanikove, 2000:184). Their climatic adaptability
and disease resistance allows them to thrive in diverse climatic
conditions; their agility enables them to navigate rugged steep
terrains inaccessible to cattle and sheep (Lu, 2023).
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Discussion and conclusion:
goat — a“"poor man’s mart”

“While foresters and policy-makers [in India] cry themselves
hoarse calling for bans and pointing accusing fingers at goats, the
animals themselves go on unperturbed, secure in the fact that for
the poorer sections, they are often the only means of survival ...
The blame for encouraging desertification is heaped on the goat
because it is often the last animal to be spotted wresting

sustenance from denuded areas” (Khanna, 1992).

Because these traits allow goats to exploit marginal or degraded
environments where food is scarce, scattered, and predominately
inedible, goats are equipped to be kept by people who are unable to
purchase feed to supplement natural forage supplies. In fact, goat
husbandry has multiple attractions for poor livestock owners —
goats are resilient and can take care of themselves, are generally
cheaper to buy than the other livestock species, also have a higher
reproductive rate than other ruminant livestock, with a propensity
for twinning, early sexual maturity and high fertility (Lu, 2023).
Goats also provide a wide range of useful products, most
importantly meat, milk, hides, and fibre for sale or use by their
owners (Silanikove, 2000; Pragna et al., 2018). Goats are, in sum,
admirably equipped to meet the needs of impoverished people
living in degraded or marginal environments.

These biological advantages mean that goats are not only
prevalent in those places with more limited feed but also in low-
income countries. Historically in Europe, goats were kept by some
of the poorest households. Smith (2022:90), referring to 17-
century Scotland writes that an “even lowlier substratum of
society living on the land ... were the most likely to own goats ...
the animal [goat] was known somewhat scornfully as the ‘poor
man’s mart’, a mart being a surplus animal fattened for slaughter
before winter came (Fenton, 1976:171). As European agriculture
shifted from subsistence farming to commercial production, the
goat population declined. With the shift to wool as the base of the
mediaeval economy in Northern Europe, “the poor man’s goat
came increasingly in competition more directly with richer man’s
sheep” (Siddle, 2009:524). The Enclosures Acts in England (17
century) is recognised to have favoured sheep-farming, “as
enclosures multiplied, sheep were better fed, and the fleece
increased in weight and length” (Lord Ernle in Bowden, 1956:44).

Whilst European agriculture has shifted away from goat
husbandry, globally there has been a 300% rise in the population
of goats over the past 60 years, a response in part to shifts in climate
trends that are creating environments less favourable to sheep and
cattle production, where global populations have only risen by less
at 130% and 160% respectively (FAOSTAT, 2024). Much of the
global goat population today is concentrated in the arid and semi-
arid agroecological zones of Africa and Asia, subject to heat or
extreme winter cold, droughts, and seasonal forage limitations
(Koluman, 2023). South and Central American deserts and
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Country sizes in proportion to number of goats in the world, 2016. Source: Reproduced from worldmapper.org, "Goats", https://worldmapper.org/

maps/goats-2016/, licensed under CC BY-NC 4.0.

Andean regions also contain many goats relied upon by poorer
households for dairy sales (Escareno et al., 2012; Oseguera Montiel
et al., 2014; Westreicher et al., 2007).

Figure 1 shows how certain countries in Africa, Middle East and
Asia have disproportionately large numbers of goats relative to the
size of the country.

Africa, Asia, and South/Central America are also, not
incidentally, where most lower income countries are also found;
these goats are raised by pastoralists who exist at the ecological and
economic margins. In arid and semi-arid Africa, the economic
significance of goats is most substantial (Peacock, 2005; Peacock
and Sherman, 2010). Whilst in Asia, the cashmere fibre that can be
harvested from goats native to the region represents an important
source of additional income for millions of often poorer farmers
and herders (Kerven et al, 2009). For households living on
precarious subsistence depending on goats, small shifts in
economic margins can have profound consequences, as case
studies show in places as diverse as Mexico, India and Ethiopia
(Navarrete-Molina et al., 2020; Roy and Tiwari 2016; Woldu
et al., 2016).

Figure 2 shows that 80% of global goat populations are found in
the low and lower-middle income countries as defined by the World
Bank based on gross national income (GNI) per capita data in U.S.
dollars. The great majority of these countries are in sub-Saharan
Africa (excluding southern Africa) and in south Asia (World
Bank, 2022).

The international outcry against goats is a high stakes exercise.
Those who must shoulder the consequence of misguided critiques
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of goat grazing behaviours are the economically and ecologically
precarious households who are forced to rely on them for their
livelihoods. The stigma associated with goats ignores their potential
value and undercuts the people who are forced to inhabit landscapes
that can only support goats. Careful work has separated the causal
and correlative relationship between goats and ecologically
marginal environments. Equally careful thought must be applied
to interrogate any easy dismissal of goats.

Goat populations by world country income group

= Low income countries
= Lower middle countries

= Upper middle and high income countries

FIGURE 2
Goat populations by world country income group.
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