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animals. Subsequent thematic analysis outlines the three political strategies of
post-pastoral storytelling, political ecological baselining and a probiotic model of
bovine biopolitics that perform this naturalisation. The conclusion assesses the
potential and the risks of this approach to grounding the geographies and the
temporalities of agricultural transition in the Anthropocene: an epoch in which
time is out of joint and natures are multiple and non-analogue, such that they

provide slippery and contested grounds for political solutions.

1 | IT'S NOT THE COW, IT'S THE HOW

Growing concerns about the causal relationships between livestock agriculture and the environmental crisis are driving
profound and contentious discussions about the place of beef and dairy farming in many parts of the world. High profile
scientific papers and reports from multinational agencies have amplified existing concerns about the greenhouse gas
(GHG) emissions from cattle. They draw attention to the links between livestock agriculture and land use change, de-
forestation and biodiversity loss. They flag water and air pollution and the risks of zoonotic disease and drug resistance
(Poore & Nemecek, 2018; Willett et al., 2019). Some argue that Livestock's long shadow (Steinfeld et al., 2006) has grown
to the point that we are living through Apocalypse cow (Gauvain, 2020).

Geographers have mapped several prominent “propositions’ (McGregor & Houston, 2018) emerging in response to this
diagnosis. The first, commonly termed ‘sustainable intensification’, encourages accelerated, ecological modernisation to
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reduce the ‘ecological hoofprint’ (Weis, 2013) of cattle through modifications to breed, diets, pharmaceuticals and mi-
crobiomes (Godfray & Garnett, 2014). We are offered lean, efficient, ‘clean cattle’ optimised for environmentally friendly
farming. A second proposition is found in growing calls to ‘de-animalise’ the food system (Morris et al., 2019) by dra-
matically reducing the global population of cattle and shifting to ‘plant-based’ or ‘lab grown’ meat and dairy alternatives.
While arguments for plant-based futures are long-standing and come in diverse forms (Giraud, 2021), prominent advo-
cates offer a new Big Veganism (Sexton et al., 2022) involving minimal consumer inconvenience due to the growing so-
phistication of meat and dairy substitution (Clay et al., 2020): burgers will still bleed and milk will still froth, but without
the guilt. Wow! No cow! is the marketing slogan of one leading plant milk brand.

While the futures promised by these propositions differ markedly from the perspective of cattle, they have common
advocates, like the US Breakthrough Institute, and share a temporality of transition that is premised on technological dis-
ruption; a radical break from an unsustainable past and a fast passage towards a hi-tech, bright green and healthy future.
Both the ‘no-cow’ and the ‘clean-cow’ futures celebrate the power of modern science, governance and capital to deliver
increased production, fewer emissions and more space spared for wildlife (Guthman & Biltekoff, 2021).

In this paper we focus on a third proposition for solving the problems of livestock sustainability, identified by McGregor
and Houston (2018) as the ‘naturalisation’ trajectory. Here, different representatives of the meat and dairy industries his-
toricise, differentiate and naturalise modes of raising cattle to reposition their animals as traditional, environmentally
friendly allies in the fight against climate change and biodiversity loss. In the words of advocates: It's not the cow, it's
the how! (Rodgers & Wolf, 2020). Cattle are not wasteful ‘hooved locusts’' but ancestral and long abundant ‘keystone
species’: surrogates for, or descendants of, the large herbivores that once roamed and shaped temperate landscapes. We
trace how this proposition departs from the disruptive future orientation of the two previous propositions, by crafting
a ‘future-past’ (DeSilvey & Bartolini, 2019) - a retrospective invocation of an idealised former state to naturalise a sim-
ulated future — and explore how the grazing of cattle is legitimated through a careful reinvention of powerful pastoral
imaginaries and baselines that promise to reconcile the interests of environmentalism and food production. New ‘carbon
cowboys’ (Rodgers & Wolf, 2020) are emerging who choreograph holistic grazing systems to sequester carbon in the soil
and to produce biodiversity. They promise ‘nature-based solutions’, guided by new forms of ‘regenerative’ agricultural
knowledge and practice.

In our analysis, we identify three political strategies through which this green rebranding of cattle occurs, which we
term post-pastoral storytelling, political ecological baselining and a probiotic mode of biopolitics. We define and explain
these concepts, and offer them as a contribution to existing work in geography on the pasts and futures of livestock,
that spans concerns with the place of cattle in both agriculture and conservation (Holloway et al., 2009; Lorimer &
Driessen, 2016; Ormond, 2020). We are especially interested in the work done by nature-based retrospection to legiti-
mate a future for regenerative agriculture. Geographers and others have long been sceptical of grounding politics in a
singular model of nature or natural science (Whatmore, 2002). And yet they have also noted that nature dies hard; it
maintains popular valence and continues to provide discursive support to environmental projects in myriad shades of
green (Castree, 2012). Debates about the futures of cattle offer a compelling microcosm of the current molten moment in
the politics of nature in the Anthropocene: an epoch in which the modern great acceleration has put time out of joint, so
that the familiar baselines that guide judgements of quality and authenticity have become unstable, and different actors
reach back and forward in time to legitimate present actions (Latour, 2018). We offer these reflections as a contribution
to an emerging critical dialogue in geography and elsewhere on the political and ecological potential of ‘nature-based
solutions’ as a new paradigm of environmental governance (Seddon et al., 2021).

This research forms part of a larger and longer running research programme on the social dimensions of livestock ag-
riculture and its alternatives (Cusworth et al., 2021a, 2021b; Garnett et al., 2017; Godfray et al., 2018; Sexton et al., 2022).
We ground the argument presented here in an analysis of stakeholder interviews with 28 individuals from a range of
commercial, NGO, civil society, policy and scientific organisations, primarily located in the UK. These included those
with explicit pro- or anti-livestock agendas, as well as groups involved in food sustainability but with less partisan atti-
tudes towards animal agriculture and meat and dairy consumption. We also spoke with those who work on the science
of emissions calculations, and those involved in the development of relevant agri-environmental policy. These interviews
informed a textual analysis of select industry events, marketing materials, activism and journalism. This allowed us to
locate where and why the claims made during the interviews had found traction in more public food and farming conver-
sations. From these materials we were able to identify the key elements of a heterogeneous, yet internally coherent, ret-
rospective, pro-environment and pro-ruminant food story. Discussions with interviewees centred on the UK agricultural
sector and farmed environment. However, as we show, the new politics emerging around livestock sustainability involves
significant traffic of ideas between the UK, North America, Australia, New Zealand and other EU Member States. The
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discussion we present here is thus intended to have application to those other geographies, not least because of the way
the activities and historical referents relevant to one location are used to legitimate interventions in others. Finally, many
of the issues and debates we detail here apply to other ruminants,” including sheep, but we have decided to focus on cattle
to streamline our argument.

2 | THE GREEN REBRANDING OF CATTLE

The emerging proposition that supports regenerative agriculture entangles a broad range of arguments that span issues
relating to food production and food consumption and includes concerns about both human and environmental health.
Here we focus on what we consider to be the two most prominent strands to the green rebranding of cattle. The first is the
naturalisation of ruminant methane emissions. The second is the optimisation of soil carbon sequestration via the use of
ruminant grazing animals. We provide a short summary of each before moving to a thematic analysis.

21 | Ruminant greenhouse gas emissions

Relative to other foodstuffs, ruminant systems have a substantial and growing greenhouse gas emissions profile, in-
cluding methane, carbon dioxide and nitrous oxide (Poore & Nemecek, 2018) (Figure 1). Methane is produced when
ruminant animals digest their food, a process termed enteric methane production. Carbon dioxide emissions come
from the production, processing and distribution of crops in systems that use compound feeds (i.e., where the ani-
mals are not fed exclusively on local grass, hay and silage). The intensive production of feed products - particularly

Greenhouse gas emissions per kilogram of food product

Greenhouse gas emissions are measured in kilograms of carbon dioxide equivalents (kgCO,eq) per kilogram of
food product. This means non-CO, greenhouse gases are included and weighted by their relative warming impact.

Beef (beef herd) 99.48 kg
Lamb & Mutton
Beef (dairy herd)

Prawns (farmed)

39.72 kg

26.87 kg

Cheese 23.88 kg

Pig Meat 12.31 kg
Poultry Meat 9.87 kg

Eggs

Rice

Tofu (soybeans)

Milk

Tomatoes

Maize

Wheat & Rye

Peas

Bananas

Potatoes

Nuts

0 kg 20 kg 40 kg 60 kg 80 kg

Source: Poore, J., & Nemecek, T. (2018). Reducing food’s environmental impacts through producers and consumers.

Note: Data represents the global average greenhouse gas emissions from food products based on a large meta-analysis of food production
covering 38,700 commercially viable farms in 119 countries.

OurWorldinData.org/environmental-impacts-of-food « CC BY

FIGURE 1 An our world in data graphic based on data from Poore and Nemecek (2018)
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soya — increases nitrous oxide emissions and is also a major driver of land use change and the release of stored car-
bon, particularly in forests in South America and South East Asia. Consequently, recent high-profile reports, like that
produced by the 2019 EAT-Lancet Commission, which modelled globally sustainable diets, recommend a dramatic
reduction in ruminant systems and the replacement of red meat with plant-based proteins from legumes and nuts
(Willett et al., 2019).

However, there is a growing sentiment within the livestock sector that the standard scientific tools - like those used
in Figure 1 to commensurate the warming impacts of different GHGs - have overexaggerated the contribution that
methane (and thus ruminant animals) makes to anthropogenic warming. These concerns have been fostered and given
legitimacy by the publication of a new global warming potential (GWP) metric, entitled Global Warming Potential* (or
GWP¥*). Those involved in the creation of this metric are concerned about the way GWP100, the de facto metric used in
climate governance and emissions inventories, fails to capture the temporalities of warming of different GHGs, and thus
misrepresents and exaggerates the effects of short-lived climate pollutants like methane which get broken down in the
atmosphere over relatively small periods of time (10-12years) in comparison to carbon dioxide (100s-1000s years) (Allen
et al., 2018).

The creators of the new GWP* metric argue that over time periods relevant to the governance of anthropogenic
warming, stable emission rates of short-lived gases make no additional contribution to anthropogenic warming. This is
because, when rates are stable, the atmospheric stock of the gas is replenished (via new emissions) at the same rate as
it depleted (via atmospheric removal). So, if an emission of methane is part of a stable rate (e.g., from a herd of rumi-
nants that stays the same size) then it does not cause any additional warming, it only maintains the warming caused by
whatever activity caused the emissions rate in the first place (e.g., the building up of a herd of cattle). Methane is thus
presented as ‘flow gas’ (Figure 2). These claims cannot be made for long-lived ‘stock gases’ like carbon dioxide because
over relevant time periods, emissions continue to accumulate in the atmosphere. Even when emission rates are stable, in
other words, their warming impacts are cumulative.

It is argued that GWP100 cannot account for this temporal dynamic, because it evaluates the warming impacts of
all different gases (including short-lived gases like methane) in a way that isolates them from historical emissions. As
a result, it is incapable of identifying when an emission of methane is part of a stable emission rate and thus causes no
additional warming (Allen et al., 2018). GWP* navigates this problem by adopting a calculative system in which pulses
of long-lived climate pollutants are compared with changes in the emission rates of short-lived climate pollutants. This
allows the metric to identify when an emission of a short-lived gas like methane is toggled to an atmospheric stock that is
growing, shrinking or remaining the same, and thus whether the emission is having an additional, cooling or negligible
impact on the climate.

The livestock industry has given substantial attention to arguing that cattle and sheep have been unfairly demonised
by the GWP100 metric, and to suggesting that the GWP* metric can redress the balance (Mason, 2020; Smith, 2021), to
the extent that some groups have lobbied the IPCC to adopt GWP* as a new metric for GHG accounting (NFU, 2020b).
In their discussion of this debate, the IPCC recognises that metric design has a non-trivial influence on the distribution
of warming responsibility and conclude that decisions about selecting the metrics used to underpin climate governance
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need to be taken by political rather than technical organisations (IPCC, 2021). GWP100 remains the de facto metric in
emissions inventories and trading schemes.

One central plank in this argument is the claim that the methane produced by contemporary livestock animals is
a continuation of the methane produced by large herds of ruminant grazers in the past. Under this calculus, the now
diminished populations of animals like bison, buffalo and aurochs, that roamed temperature regions before the agricul-
tural revolution, create an allowance of methane that modern agricultural animals are simply fulfilling (e.g., Kelliher &
Clark, 2010). Others point to the substantial historic presence of livestock throughout agriculture's pre-industrial and in-
dustrialising past (Liu et al., 2021). Although this baselining activity was underway before the advent of GWP*, the metric
has powered up the arguments of those seeking to naturalise and legitimate the emissions produced by livestock now via
reference to the emissions produced by animals then. Advocates suggest that so long as ruminant methane emissions are
kept constant then cattle cause no additional warming.

Furthermore, GWP* shows how decreasing rates of methane emissions, when set against historic baselines, can con-
fer a cooling effect because the atmospheric stock is depleted quicker than it is replenished. This revised calculative
framework can cast ongoing efforts to improve the methane efficiency of livestock farming, which reduce the amount
of methane emitted per unit of food produced, in a new and even more favourable light (Ridoutt, 2021b). Advocates
suggest that by achieving these incremental emission reductions, these technologies can help livestock systems become
a warming-neutral, greenhouse gas mitigation and sequestration solution (Mitloehner et al., 2020).

These claims have had traction amongst advocates of extensive ‘pasture-based’ systems who are keen to differentiate
their operations from more intensive beef and dairy production systems. We are told how the emissions on pasture-fed
systems come almost exclusively from the animals' enteric methane production and so the warming attributed to them is
substantially reduced when using GWP* (see, for example, NFU, 2020a). In contrast, the emissions breakdown of more
intensive systems that use more compound feed products includes a greater portion of long-lived emissions like nitrous
oxide and carbon dioxide, due to fertiliser use, transportation and land use change associated with the production of feed
crops. As a result, intensive operations continue to have a substantial warming footprint even under alternative warming
metrics (Lynch, 2019).

2.2 | Soil carbon

The second strand of the rebranding of ruminant animals reimagines their role in the management of soil health and
the delivery of biodiversity. Soil degradation and erosion are well-established concerns for those flagging the unsustain-
ability of the modern food system (Doran, 2002). This degradation is linked to excessive tillage, pesticide and artificial
fertiliser application, the simplification of crop rotations, and the separation of livestock and arable farming (Pimentel &
Kounang, 1998). These practices, which are central to intensive agricultural management, disturb soil structure, expose
it to erosion, compromise its complex ecosystem, and reduce its fertility, organic matter content and ability to retain
moisture (Lal, 2015). Although such claims are contested, and there is great variation across soil types and farm systems,
campaigners frequently caution that agricultural soils only have a few harvests left (Ritchie, 2021).

In response, advocates for ruminant grazers have begun reframing their livestock as vital actors for the regeneration
and sustainable management of the farmed environment. They build on claims of the ancestral provenance of pasture-
based livestock systems to flag the ecological role of cattle in creating grazed landscapes rich in biodiversity and the role
of grazing in generating soil health. To maximise these environmental benefits and to optimise agricultural productivity,
regenerative farmers have developed a set of ‘holistic’, ‘mob’, or ‘rotational’ grazing practices. These typically involve
choreographing the movement and grazing of animals around small ‘cells’ or parcels on the farm (Figure 3). The aim is
to keep the grass at the stage in its growth cycle with the highest rates of photosynthesis and root growth to maximise soil
carbon sequestration, to gently disturb the grass and trample the manure into the ground to provide habitat diversity for
different worms and insects, and to improve soil mineral content (Flack & Karreman, 2016).

In mixed livestock-arable systems, ruminant grazers are particularly valued for their ability to fertilise the soil with
their manure, which helps increase feed insects and microbes, to enhance the productivity of successive crops and/or
reduce dependence on financially and environmentally costly synthetic fertilisers. The presence of cattle on the farm
also facilitates the inclusion of temporary grass, cover crops and herbal lays in the agricultural rotation. These practices
are employed to reduce soil disturbance via ploughing, to create a more diverse portfolio of agricultural land use, and to
retain plant cover on the ground throughout the agricultural calendar. All these interventions aim to minimise erosion
and to increase soil depth, structure organic content and thus fertility.
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FIGURE 3 The principles and advantages of managed grazing systems, taken from the sacred cow website, associated with the book
and the documentary film of the same name (Rodgers & Wolf, 2020)

Although such practices were once common in agricultural management across the UK, Europe and North America,
the intensification of agriculture, particularly since the Second World War, has seen the specialisation and separation of
arable and livestock production and the simplification of crop rotations (Bowler, 1986). The (re) integration of livestock
animals into arable systems is one of the major motifs of the regenerative agricultural movement. But these practices
of reintegration are indexed to an older pre-historical baseline. We are told that they simulate the browsing, eating and
digestive behaviours of the ancestral herds of free roaming ruminants, now confined to smaller areas of land (Briske
et al., 2011).

Many of these claims are long-standing, but in the last decade this green rebranding has acquired a new climate-related
dimension, in which ruminant animals are promoted for their ability to maximise the amount of carbon that is seques-
tered into the soil. Under this rationale, soils subject to naturalistic grazing become the locus for a ‘nature-based solution’
for offsetting carbon dioxide emissions. By sinking carbon in soils through the regeneration of degraded land, cattle (it is
argued) can contribute to strategies towards net zero, or even negative emissions. While some evidence is emerging about
the carbon sequestration potential of certain grazing systems at least in the short term (Rowntree et al., 2020), questions
remain about the extent to which this carbon can be sequestered continuously and indefinitely, the extent to which any
benefits arising from sequestration achieved are offset by the fact that these grazing systems are very land demanding,
and the degree to which animals are actually necessary to secure high levels of sequestration (Briske et al., 2011). Current
evidence suggests that grasslands grazed by livestock have an overall net warming effect unlike those that are unmanaged
or sparsely grazed (Chang et al., 2021).

In linking soil health and biodiversity provisioning to traditional pastoral and mixed farming systems, some in the
livestock sector have sought to challenge the claims made about the environmental credentials of no-cow new veganism.
They suggest that the intensive ‘plantation’ systems that commonly underpin the production of crops like wheat, soya
and corn that go into ‘ultra-processed’ vegan foods have major impacts on soil health, are heavily dependent on synthetic
fertilisers and threaten local livelihoods (Sexton et al., 2022). They argue that it is disingenuous to say that a vegan diet
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is a satisfying solution to the social and environmental crises in the food system (Maye et al., 2021). Pasture-fed livestock
systems, by contrast, are positioned as more natural (in that they displace the need for synthetic fertilisers and foster good
soil health) and traditional (in that they resemble the once-common livestock-arable mixed management or extensive
grazing systems) whose food products do not rely on intensive agricultural commodities produced through obscure and
unjust supply chains (Rebanks, 2020).

3 | NATURE AT WORK

It is clear, even from this brief synopsis, how powerful, retrospective ideas of nature and the natural are being put to work
by these carbon cowboys to both contest emerging clean cow and plant-based futures and to naturalise their regenera-
tive alternatives. In the analysis that follows, we identify three strategies that we consider to be central to this politics of
nature.

3.1 | Post-pastoral storytelling

Idealised imaginations of the rural pastoral have long served some urban citizens in Europe, North America and
elsewhere as the nostalgic counterpoint to the perceived social, ecological and economic depredations of modern life
(Marx, 2000; Williams, 1973). Geographers and others have observed how premodern landscapes, replete with con-
tented livestock, cowboys, stockmen and shepherds serve as idealised normative benchmarks for aesthetic, cultural
and recreational experience (Woods, 2010), featuring prominently in literature and film (McHugh, 2011). Those in-
volved in the production and marketing of meat and dairy have long made recourse to this pastoral discourse, mobi-
lising the traditionality of livestock management systems to justify their role in shaping the countryside and invoking
the ‘naturalness’, ‘terroir’ or ‘localness’ of meat and dairy to shore up their place in the national diet (Dupuis, 2002;
Fiddes, 2004).

However, the green rebranding of cattle shows a novel mutation in this discourse; a compelling illustration of what
the anthropologist Heather Paxson (2012) terms the ‘post-pastoral’; a discourse that has come to characterise agricul-
ture and food narratives in powerful parts of the post-industrial Western world. Paxson develops the concept of the
post-pastoral from the literary critic Terry Gifford (2006), to describe the subtle reworkings of the pastoral narrative by
producers and consumers who are coming to terms with the environmental and social crises of modern agriculture, in
her case artisan cheese makers in gentrified parts of rural New England. She traces how adherents of the post-pastoral
tone down the anti-modern, anti-urban tenor of the pastoral ideal, maintaining the importance of a working landscape,
while reinventing pastoral practices, knowledges and forms of economic activity. In particular, post-pastoralists seek to
retain the cultural allure of craft and a proximity to nature, while embracing the power of science and technology, and
reasserting the place of capitalism.

In the case of the green rebranding of cattle, crafting the post-pastoral is firstly an ontological project. Cattle cowboys
operate in a liminal space ‘after nature’ in the sense described by Marilyn Strathern (1992). As Paxson explains they are
‘at once post-nature, recognizing that there is no pristine natural world outside human cultural activity, and also ever in
pursuit of some kind of remade nature as a ground for appropriate human action’ (2012: 18). Cattle cowboys depart from
the binary idea of a pure nature that could be separated from society and ‘spared’ (Green et al., 2005) through a disrup-
tive transition to either a lean cow or a no-cow future. Instead, according to one industry publication, cattle and people
are ‘a part of nature's carbon cycle’ (Bauer, 2018) and can form mutualistic relationships for land sharing. As we discuss
in more detail below, the cowboy and domestic cattle are folded into this naturalistic ontology as ancestral, landscape-
shaping ‘keystone species’. This systemic, circular and non-binary ontology is central to the explanatory frameworks of
climate and soil science that underpin the methane and soil carbon story.

We find one example of this post-pastoral ontology in the conceptualisation of cattle emissions and their role in soil
carbon sequestration as ‘biogenic’. The term, which has become popular amongst carbon cowboys and those otherwise
invested in the regenerative potential of ruminant animals, is used to differentiate between the release of carbon from
stable reserves in the form of fossil fuels, and the cycling of gases and energy actuated through processes of respiration,
digestion and photosynthesis (Figure 4). Via the process of atmospheric removal, methane is broken down after 10-
12years back into the same quantity of carbon dioxide that was in the atmosphere before being photosynthesised by the
grass, and before being digested by the ruminant animals.
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FIGURE 4 The biogenic carbon cycle, taken from Mitloehner et al. (2020)

In this biogenic framework, the warming impact of the methane produced by ruminants is a natural feature of a sys-
tem in benign stability, while the warming associated with activities reliant on fossil fuels are not, as they add new carbon
into the system that would otherwise have been locked away in inert forms like coal, oil and gas. This distinction is fre-
quently reiterated by those in the livestock sector who claim that not enough attention has been paid to the warming im-
pact of fossil fuels, and that excessive scrutiny has been placed on the warming impacts of meat and dairy production (e.g.
Mitloehner, 2020). Biogenic methane is, in this reading, natural, inevitable and unproblematic; and the common tools
like GWP100 that are used to inform climate governance have helped create ‘bogus burger blame’ (Mitloehner, 2021).

Although it folds domestic cattle into a naturalistic ontology, regenerative agriculture also permits an important role
for modern technology. While carbon cowboys might bemoan the monstrous character of some industrial plant-based
proteins and summon fear of the ‘fake meat’ produced through cellular agriculture (e.g., Niman, 2020), they do not
advocate a Luddite retreat to traditional technological regimes. Instead, some post-pastoral mob grazers deploy cutting-
edge digital technologies to choreograph the naturalistic movements of their cattle. They use GIS software to divide up
their land into cells and combine climate, soil and vegetation data sourced remotely from drones and satellites with that
gathered by their tractor-mounted computer systems to strategically plan which areas will be used in rotational grazing.
The subsequent locations and movements of cattle are controlled either through mobile electric fencing or by ‘NoFence’
virtual fencing using GPS-located electric pulse collars. Here regenerative practitioners are both modernising an ecologi-
cally sensitive agricultural epistemology, whilst ecologising modern agricultural technology (Kearnes & Rickards, 2020).
In doing so, they are shifting the position of their tools and gadgets in relation to the pastoral ideal from the degenerative
‘machine in the garden’ (Marx, 2000) towards a post-pastoral figure of the ‘machine as gardener’ (Cantrell et al., 2017);
repurposing the very technologies that have enabled agricultural intensification as part of a holistic, remedial programme
for regeneration.

Epistemologically, the green rebranding of cattle is characterised by a post-pastoral blending of scientific and folk
knowledge, seeking to harness the cultural allure of the pastoral narrative to the political and economic power of sci-
entific metrics and calculation. A popular example is offered by a social media advert for the fast-food company Burger
King, who have recently recognised the marketing potential of the idea of regenerative agriculture. This short film is set
in cartoon ‘low-carbon land, in which the 11-year-old country music star Mason Ramsey sings:

When cows fart and burp and splatter,
well it ain't no laughing matter—.
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they are releasing methane every time they do.
And that methane from their rear.

goes up to the atmosphere.

and pollutes our planet, warming me and you!
Yes! That methane that they pass.

is a greenhouse gas.

that'll trap the sun's heat n' change our climate, too!
To change their emissions,

Burger King went on a mission.

testing diets that would help reduce their farts,
That's a start!

And by now there ain't no question.

that it's helping cows' digestion.

adding lemongrass, so they can play their part.
Reducing methaaaaaane... methaaaaaane.
And the scientists have proven that it works ...

The lyrics follow a catchy Country and Western tune and blend comic scatology with technical and scientific detail about
methods of methane reduction. The iconography moves from a cartoon feedlot with farting cattle, through a dystopian
weather event, to children in white lab coats dancing on melting ice and holding lemongrass plants. It finishes in a post-
pastoral rural idyll; a fairground full of happy healthy children having fun in cowboy costumes. In the post-pastoral logic of
the advert, we are to be reassured that the folksy rural values associated with this burger brand are now buttressed by science,
and amenable to technological enhancement. The advert aims to build trust in a global beef brand; tapping into, and further
accelerating, the globalisation of the iconography of the American cowboy, while crafting a generic model of the regenerative
cow and a standardised model of regenerative farming practice (for further discussion, see Turnbull & Oliver, 2020). We dis-
cuss these trends in more detail below, which offer a striking example of what Morris and Reed (2007) have described as the
‘McDonaldization of on farm conservation’.

3.2 | Political ecological baselining

Perhaps the most compelling illustration of this post-pastoral reconciliation of folk wisdom with natural science is found
in the retrospective futurology that is central to the green rebranding of cattle and the derivation of desired future-
pasts. This involves a process we describe as “political ecological baselining’: invoking a valued past to naturalise present
projects that aim to deliver desired futures. The concept of the ecological baseline has risen to prominence in ecology
and natural resource management and is the subject of a growing body of critical work in the social sciences (Ureta
et al., 2020). One origin story ties the concept to a growing awareness of what the fisheries scientist Daniel Pauly (1995)
described as the ‘shifting baseline syndrome’. Here contemporary resource managers fail to identify the past effects of
human activities when setting their ideal for what they consider to be a natural ecology. Consequently, the degraded
present is normalised, and past ecological patterns, processes and abundance are neglected. Naming this condition as
a ‘syndrome’ is key to its political framing within a retrospective narrative temporality, in which a wise ‘seer’ draws on
their knowledge of the (often deep) past to diagnose a problem in the present, and to advocate future solutions that re-
quire a return to, or a reinvigoration of, past practices. This technique of back and future casting involves the identifica-
tion of ‘usable pasts’ (DeSilvey & Bartolini, 2019) that serve as ‘anticipatory baselines’ (Hirsch, 2020) to legitimate and
help enact desired futures.

We can see manifestations of this political ecological baselining in our two examples of green rebranding. In the
first, efforts to naturalise contemporary ruminant methane emissions benchmark the present to a historical baseline
characterised by large herds of large herbivores grazing and burping at a scale comparable with contemporary cattle
populations. The historical date of this baseline is generally poorly specified but harks variably back to periods before
the ‘Pleistocene overkill’ (Martin & Klein, 1984) (c.12-15,000 BP), widespread cattle domestication (10,000 BP), and the
ravages of hunting that accompanied the agricultural revolution and colonial expansion (150-500 BP).

Either way, we are reassured that there were once far more wild herbivores, and this baseline helps downplay the en-
vironmental significance of contemporary emissions. For example, the AgResearch group that ‘partners with the pastoral
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sector’, compares the methane emissions of historical bison herds with agricultural cattle in the United States. They sug-
gest that the 30 million bison estimated to have roamed the Great Plains produced 2.2 tg of methane per year, whilst the
36.5 million cattle located in the ten states covering the historic bison range produced 2.5 tg of methane per year (Kelliher
& Clark, 2010). This argument is captured and politicised in Figure 5, an image produced and posted in 2019 by the right-
wing advocacy organisation Turning Point USA (2019) (see also Brown, 2018; Savory & Butterfield, 2016).

Here GWP* provides the metrological framework for backcasting to a politically salient environmental baseline to
ground a positive evaluation of the warming impacts of contemporary emissions. We are told that the long-standing pres-
ence of ruminants in the food system downgrades their perceived warming culpability, so long as ruminant numbers fall
or remain constant as they have done for some time in the UK, in North America and in the EU.

A political ecological baseline characterised by abundant herbivores also features prominently in the second example
of soil carbon sequestration. The baseline in this story is a premodern ecology, in which free-ranging herbivores, left to
their own devices, unfettered by fencing, and grazing in the ‘ecology of fear’ provided by predators like wolves, would
have moved widely across landscapes, grazing intensively, but selectively and sporadically, and defecating copiously in
ways that would have generated biodiversity and led to the accumulation of deep, nutrient rich, structurally complex
and resilient soils (Hillenbrand et al., 2019). Contemporary advocates suggest that hardy breeds of cattle can serve as
contemporary ecological surrogates for these wild ancestors. Their ‘naturalistic’ grazing regimes mimic some dimensions
of these historical practices and thus enhance biodiversity and carbon sequestration, while still producing good quality
‘pasture-fed’ beef and dairy.

These principles have had particular traction in the United States and sub-Saharan Africa, where high-profile farm ce-
lebrities including Gabe Brown, Joel Salatin and Allan Savoury, promote regenerative grazing for revitalising grassy plains
to their pre-colonial condition (often without engaging with questions of political and racial justice; Philpott, 2020). Such
individuals rely heavily on visual representations of their management practices, including high-profile documentaries
like Netflix's Kiss the ground (Tickell & Tickell, 2020), and social media to network with other practitioners. These ideas
have taken root in parts of Europe, where advocates of a retrospective model of regenerative beef and dairy production

WORRIED ABOUT COW FARTS?

IN THE EARLY 1800'S THERE WERE ROUGHLY
60 MILLION BUFFALO RESIDING IN AMERICA

THERE ARE CURRENTLY 9.4 MILLION DAIRY
AND 31.7 MILLION BEEF COWS IN AMERICA

LEFTISTS EITHER

HAVETO PROVE
COW FARTS ARE
MORE DESTRUCTIVE
TO THE ENVIRONMENT
THAN BUFFALO FARTS...

...OR ADMIT THAT COW
FARTS REALLY AREN'T
SOMETHING WE SHOULD

FIGURE 5 Image taken from Turning Point USA (2019)
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find allies in some parts of the burgeoning rewilding movement, who have successfully made a case for the back-breeding,
de-domestication and reintroduction of large herbivores as key agents in the restoration of functional ecosystems. Hybrid
models are emerging of agricultural wilding - for example at Knepp in the UK - in which hardy breeds of ‘native’ cattle
are given substantial autonomy while still being slaughtered for beef (Lorimer, 2020). The political ecological baselining
of bovine methane emissions and soil carbon sequestration are often folded together so that the aurochs and bison of
prehistoric ecologies create a methane allowance for contemporary livestock and provide guidelines for the optimisation
of soil carbon sequestration.

This baselining has two political consequences that are important for our analysis. It first works to establish and
quantify a natural, historical ecological hoofprint to be used to inform the audit of contemporary practices and the set-
ting of targets for future emissions reductions. In so doing, it facilitates the construction of a more generous warming
profile for livestock, and then flags how livestock can play a part in achieving net zero, or even in delivering negative
emissions. It is argued that cattle can become part of the solution by reducing methane emission rates (through dietary/
microbial interventions or capture and storage) and/or by enabling soil carbon sequestration. In research funded by Meat
and Dairy Australia, for example, metrics better equipped to integrate historical emissions (namely GWP* and Radiative
Forcing analyses) are used in conjunction with evaluations of the carbon sequestration of grazing land to demonstrate
the warming-neutral (Ridoutt, 2021a) or even cooling (Ridoutt, 2021b) impact of livestock systems.

Second, this act of baselining has been used to establish a generic historical nature whose value and authenticity is
indexed less to specific places and more to its conformity with GHG metrics and regenerative practices. As a standardised
‘global nature’ (Franklin et al., 2000), regenerative agriculture has proved amenable to globalisation, becoming mobile
along the international networks that enable agricultural governance to further the McDonaldisation of on farm con-
servation. Perhaps the most compelling example of this geography is offered by the globalisation of mob grazing. The
practice, which started with the work of Alan Savoury to emulate the ecologies (though not the political economy) of
pre-colonial sub-Saharan Africa, now has advocates in the United States and the United Kingdom who have translocated
imaginaries, practices and even desired organisms into locations marked by a great deal of climatic, ecological and po-
litical variation.

There is a common geographic flexibility granted to the origins of the species that are used as surrogates for wild her-
bivores in contemporary regenerative systems. While the ruminant-as-ecological-surrogate model takes us back to the
early years of the Holocene, it is very much designed to anticipate the non-analogue geographies and temporalities of the
Anthropocene (cf. Ureta et al., 2020). In the North American context, cattle are naturalised via reference to their bison
ruminant relations, and their analogous impacts on the landscape. But there are non-trivial physiological and ecological
differences that can be overlooked in these substitutions. For example, bison co-evolved with the soils and vegetation
of the prairies, roam large areas and have hooves that tread lightly on the grass, while cattle, which are much later co-
lonial imports, tend to stay around smaller and wetter areas and have hooves that can damage the landscape (Steuter &
Hidinger, 1999).

Although there is variation in the sorts of regenerative practices adopted in different locations and advocates stress the
need for individuals to experiment with regenerative practices to see which work on their farm and which do not (Giller
et al., 2021), there is nevertheless a general convergence on a small number of practices. This McDonaldisation of regen-
erative grazing reaches its apogee in Australia. Despite it being a country with only a very recent colonial history of ru-
minant livestock agriculture, and thus a place where it might be argued that cattle ‘do not belong’ (Saltzman et al., 2011),
it boasts some of the loudest voices championing the natural role of ruminant animals in the safeguarding of the farmed
environment. Here the green rebranding of cattle involves either subsuming the national cattle herd into a dislocated
past global herbivore population or proving that the ecological processes that link ruminants to good soil health pertain
to Australian landscapes (see the Youtube channel ‘Australian Good Meat’, for example).

The convergence and divergence between the animals present in pre-human ecologies and contemporary farmed
landscapes has a long and troubled history. The exportation of pastoral agricultural practices naturalised the presence
of settler populations, and justified their ongoing civilising missions (Gillespie & Narayanan, 2020). Although we are
wary of making direct links between these colonial legacies and the regenerative movement, it is important to note the
histories that are invoked when pastoral ideals and norms of good (livestock) farm practice are trafficked around the
world (Sayre, 2018). Likewise, under the Green Revolution, modern, Western and capitalist knowledge practices from the
Global North were regarded as more legitimate than Indigenous or vernacular farming knowledge in the Global South
(Shiva, 1991). Although the character of the agronomic practices may be different in the regenerative movement to those
championed for mid-twentieth-century agricultural productivism, there is a danger that a select cohort of experts will
assume primacy over the knowledge-claims of local farming communities.



CUSWORTH ET AL.

MWI LEY'

3.3 | A probiotic model of bovine biopolitics

Finally, the green rebranding of cattle emissions through this post-pastoral storytelling and political ecological baselin-
ing enacts a novel mode of ‘bovine biopolitics’ (Lorimer & Driessen, 2013). This concept describes how the lives of cattle
and livestock farmers, and the wider pastoral landscape, are known and governed through the application of knowledge
about cattle and their care. Existing work in geography has mapped how cattle and farmers have been made subject to
the contrasting biopolitical logics of intensive production, animal welfare, biosecurity and heritage breed conservation
(Cole, 2011; Hinchliffe & Ward, 2014; Holloway et al., 2009). Here we see the emergence of a different model with distinct
consequences for both the animals and the people it makes subject, which we discuss in turn.

Regenerative cattle figure as both ancestral ‘keystone species’ and as prospective ‘ecological engineers’ - two terms
with slightly divergent meanings and biopolitical consequences. As keystone species, cattle are understood to be endowed
with disproportionate ecological agency by virtue of their position in the food chain, and their ability to instigate ecolog-
ical disturbance regimes. When grazing and defecating naturalistically as surrogates for the aurochs, cattle promise to
catalyse ecological restoration, producing enhanced plant and microbial biodiversity and delivering ecosystem functions
at a landscape scale. As ecological engineers, cattle are put to work on a larger, planetary scale. They are understood to
be endowed with the ability to control the global atmospheric circulation of greenhouse gases, by modulating gaseous
fluxes through carbon sequestration and methane emissions reductions. This framing dominates, by way of example, the
Netflix Kiss the ground documentary. As keystones and engineers, cattle are paradigmatic of the small number of plant
and animal species that are currently being charged with delivering nature-based solutions. They figure alongside fungi
(Oviatt, 2021), oysters (Wakefield, 2019), beavers (Lorimer, 2020) and assorted tree species (Palmer, 2021) as living tools
for landscape and planetary-scale geoengineering. They become charismatic icons and hardworking allies in global stew-
ardship projects to repurpose agriculture to help achieve net zero targets.

Similar to the role of legumes in regenerative farm management (Cusworth et al., 2021a), cattle are enlisted as agents
of a ‘probiotic’ (Lorimer, 2017) mode ‘environmental’ biopower (Braun, 2014). This aims to address the pathological
consequences of modern antibiotic modes of managing life and the ‘Anthropocene blowback’ to which these have given
rise (Guthman, 2019; Hinchliffe et al., 2016). This probiotic mode of bovine biopolitics is geared less towards securing
the size, health and identity of animal breeds to enable protein production, and more towards the modulation of earth
systems to deliver desired processes and functions. Herds of cattle become agents for the modulation of planetary me-
tabolism, while at the same time finding their own internal metabolisms subject to further genetic and ecological modu-
lation (Ormond, 2020). As trans-scalar agents of this ‘metabo-politics’ (Folkers & Opitz, 2022; Turnbull & Oliver, 2020),
regenerative cattle come to sit somewhat uneasily between the logics of modern agriculture and of rewilding. While they
are granted more autonomy than those kept in the feedlot, their individual and aggregate anatomies, behaviours and
metabolisms are optimised for the provision of low-carbon meat and dairy.

The pastoral tradition places great value on the moral virtue of working human and animal bodies. In keeping with
this vision, individual cattle are subjectified as a novel type of probiotic ‘animal labourer’ (Barua, 2019) whose work
conjoins the ‘metabolic labour’ (Beldo, 2017) associated with intensive meat and dairy production and the ‘ecological
labour’ associated with keystone species charged with solving anthropogenic environmental problems (Lorimer, 2020).
Advocates for regenerative agriculture naturalise the ideas of the working animal and the wider ‘work of nature’ (cf.
Besky & Blanchette, 2019) through discursive reference to the long-standing pastoral ideal of the ‘working landscape’
(Marx, 2000; Paxson, 2012). For example, the British celebrity shepherd James Rebanks (2020) informs us that regener-
ative farmers in the Lake District are ‘working with nature’, returning to the traditional methods of animal husbandry
practised before the Second World War that produced the world-famous cultural landscape. In some cases, this discourse
of traditional work interfaces with claims for improved animal welfare, in which cattle are granted more autonomy and
work in relations that better approximate historical and more beneficent modes of domestication (Porcher, 2017).

This novel mode of bovine biopolitics also has implications for the subjectivities of farmers and others in the livestock
food system. The discourse of putting nature to work serves to fold the carbon cowboy into ecological systems as the cho-
reographer of natural dynamics; a human ‘hyper-keystone species’ in the terms of Robert Paine (the original inventor of
the concept of the keystone species; see Worm & Paine, 2016). As an enlightened hyper-keystone, the carbon cowboy sits
at the very apex of the food chain. They are endowed with the power and responsibility of shaping the behaviours and
abundance of all other species below them, and are thus ultimately able to secure the efficient operation of the ‘biogenic’
circle of life.

This naturalisation of the carbon cowboy serves to challenge emerging alternative subjectivities which also call upon
the past to naturalise their normality. The first is a retrospective, yet future-orientated vegan argument that draws on
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strands of anthropology to demonstrate that popular narratives about prehistoric meat eating are both greatly exagger-
ated and gendered since women's foraging activities provided most of the calories (Dunn, 2012). The second is common
to the growing ‘paleo’ movement for whom modern Westerners are alienated from their ‘evolutionarily adapted envi-
ronment’: a political ecological baseline full of brave noble savages fighting, killing and eating a violent nature that was
displaced by the rise of livestock agriculture, and the sedentary lifestyles and processed food diets to which it gave rise
(Leiper, 2019; Zuk, 2013). In contrast, the subject position of the carbon cowboy offers a conservative futurology that
naturalises domestication, livestock and meat-eating, and figures the cowboy as both the right type of (meat) eater as an
enlightened planetary steward.

Finally, as McGregor et al. (2021) argue in their analysis of the biopolitics of cattle methane emissions reduction, this
probiotic biopolitics also affirms an individualised ‘green governmentality’ centred on the consumer-citizen, who must
be engaged and empowered to make rational, ecological decisions, and economically secure enough to act on them. This
is also the case with no-cow Big Veganism (Sexton et al., 2022). While producers and retailers supporting regenerative
agriculture may be cautiously willing to engage in the model of ‘less and better’ meat, they have done much more to
encourage the latter than the former (Trewern et al., 2021). As the discussions around livestock at the latest UN Climate
Change Conference (COP26) demonstrated, meat reduction and dietary change remain politically unpalatable. Although
global methane emissions per cow have dropped over time due to changes to diets, breeds and microbiomes, total emis-
sions have increased - and are projected to keep on doing so — as global demand rises (Reisinger et al., 2021).

4 | CONCLUSIONS: WHERE'S THE BEEF?

In this paper we have reviewed an emerging proposition in current debates about the futures of livestock agriculture in
the context of growing concerns about climate change and biodiversity loss. We traced the green rebranding of cattle in
response to prominent appeals for both the sustainable intensification and the de-animalisation of agriculture, focusing
on contestation around cattle methane emissions and their potential role in soil carbon sequestration. We explored how
invocations of nature and the past are called on to justify future interventions. While advocates for cellular agriculture
and plant-based futures herald the potential for a radical break from an unsustainable status quo, our cattle cowboys
curate a retrospective narrative that finds value in a pastoral past, and which serves to legitimate the continuation of a
reformed present. In our analysis we identified three central political strategies, which we termed post-pastoral storytell-
ing, political ecological baselining and a probiotic model of bovine biopolitics. In all three, appeals to past nature play a
powerful political role in buttressing affirmative claims for cattle and in undermining appeals for plant-based futures. In
conclusion we briefly reflect on what is at stake in this debate over the nature and future of agriculture, and explore what
risks being effaced through this politics of nature.

We start with a note of caution. Regenerative agriculture is a label endogenous to the agricultural sector, rather than
one imposed and certified from the outside. This makes it interesting and important, but it is also extremely heteroge-
neous. The figure of regenerative cattle is capacious, enfolding interventions as diverse as probiotic feed supplements - as
in the case of the Burger King advert - to the release of herds of hardy cattle as naturalistic wild grazers, for example at
Knepp in the UK. At times regenerative agriculture overlaps with the clean cow model of sustainable intensification, in
other manifestations it offers a radical departure. This diversity permits and potentially naturalises a great diversity of
modes of husbandry and of political economic forms. We find that regenerative agriculture itself remains poorly defined
(Giller et al., 2021), its future is underdetermined, and it merits further study. Nonetheless, our analysis suggests enough
commonality in this green rebranding that we can identify shared promises and risks, as well as identify priorities for
future research.

Geographers are familiar with the risk that appeals to nature and to the past simplify complex debates and narrow the
heterogeneous mix of possible futures that will be necessary to enable just transitions in the food system (Guthman, 2014).
The same is also true for demands - such as those made by advocates for a new veganism or sustainable intensification
- for a clean break, disruptive transition to clean-cow, animal-free futures. These accelerationist acts of futuring risk
effacing the important ecological, political and cultural legacies of livestock farming (cf. Goldstein, 2018). On one read-
ing, the retrospective temporality favoured by carbon cowboys risks negating the political work required to deliberate
as to its relative merits: nature is used to shortcut politics. But our analysis suggests that its adherence to a post-pastoral
naturalism does enable more promising political ecological temporalities, in which quality is not directly indexed to
past authenticity or to the speed of change. In the reinvention of the pastoral offered here, there is a place for science,
for technology, for markets and for other late modern political technologies. The future-past of regenerative agriculture



CUSWORTH ET AL.

KI—Wl LEY'

does offer a viable mode of baselining for the non-analogue conditions of the Anthropocene, but it needs to engage more
coherently with its political dimensions.

In particular, our analysis suggests that the emerging mainstream green brand of regenerative agriculture risks glo-
balising a generic future-past that is disembedded from: (i) histories of land acquisition and management; (ii) the place
of food production; and (iii) the socio-spatial relations that underpin agricultural supply chains. It performs a process
we describe as the McDonaldisation of regenerative agriculture. In contrast, research on agro-ecology — an older cousin
of regenerative agriculture — points to myriad local models of food production North and South, some of which include
livestock, that are tailored to local climatic and ecological conditions, as well as to local markets and modes of food
sovereignty (Holt-Giménez & Altieri, 2013). Agro-ecology shares many of the production principles of regenerative agri-
culture, but is often based on heterodox political economic models that foreground the need for a radical redistribution
of power in the food system. There is a risk that the mainstreaming, scaling up, and globalising of a singular model of
regenerative agriculture will ride roughshod over the pre-existing diversity of agro-ecological practice. In its yet to be
determined future, regenerative agriculture risks perpetuating colonial relations but also has the potential to learn from,
integrate with, and enhance existing transformative practices. There is potential for important research tracing the cur-
rent and future relationships between these two models.

There are parts of the world in which it makes more economic and environmental sense to raise livestock; situations
in which lamb and beef might be a ‘benign extravagance’ (Fairlie, 2010). But in the context of continued demand for
meat and the absence of concerted programmes for dietary shifts and demand reduction, there is a risk that the de-
intensification of livestock production in Global North — where the majority of carbon cowboys range - leads to a decline
in yields that shifts the burden of food production to the Global South. This risks accelerating the large-scale shift that
is already underway in the global geographies of ecological restoration and ecological harm as agriculture comes to be
concentrated in tropical regions. The abandonment of marginal land for rewilding projects and the shift to pasture-fed
systems that is underway in Europe and North America (Li & Li, 2017) is being enabled by the growth of often carbon-
intensive and biodiversity-damaging plantation systems in tropical regions like Amazonia and Indonesia.

This is not to say that different actors in the countries implicated in the Southwards redistribution of the burden
of food productivity are not experimenting with their own ruminant green rebranding. The agro-ecology movement
- which has a strong foothold in alternative, peasant farming foodscapes in the Global South - celebrates ruminants for
many of the same reasons as regenerative farmers flagging their role in securing food sovereignty ambitions, and for the
way their presence on the farm can help create the closed nutrient loops needed to end farmers' reliance on powerful
agro-chemical companies. Perhaps more relevant to the case study presented here are the global food businesses — includ-
ing Danone, Nestlé, General Mills and McDonald's — who are reshaping their upstream global supply chains according
to new regenerative principles (e.g., Danone, 2021). These initiatives are, however, all in their nascency and it is unclear
which aspects of the regenerative model will be operationalised as it is made to touch down in landscapes in the Global
South. It is also far from clear how successful these initiatives will be. As Freidberg (2017) notes, the bigness of ‘Big Food’
actors does not automatically furnish them with the knowledge or infrastructures needed to manage the sustainability
of their own supply chains.

Irrespective of this traffic of ideas between the Global South and North, the rebranding of ruminants with reference
to low-intensity, extensive, regenerative practices risks reproducing colonial dynamics via the redistribution of intensive
food production. It raises profound questions about the livelihoods of farmers in politically and economically marginal
parts of the world, and environmental justice concerns as new and unequal geographies of exposure emerge as intensive
farming shifts south. Research on the futures of regenerative agriculture will need to pay close attention to these issues,
and to the ways in which farming and eating in different places are linked along globally connected supply chains.

Finally, this analysis speaks to several strands of the emerging discourse about the implications of the Covid-19 pan-
demic for food systems. The pandemic has amplified the long-standing concerns of epidemiologists and virologists that
intensive, indoor livestock systems make zoonoses both more likely and more dangerous (Baudron & Liégeois, 2020;
Wallace, 2016). Traditional, low-intensity and extensive systems are regarded as less of an epidemiological risk (Brice
et al., 2021). Although this has not yet been a prominent part of its allure, there are clear synergies between the anti-
intensive-livestock sentiment prompted by Covid-19 and the pastoral nature of regenerative livestock management.
Relatedly, the pandemic has also been used as an opportunity to extol the merits of short supply chains and the resur-
gence of consumer-producer relations (Thilmany et al., 2021).

Although the changes in eating habits caused by lockdowns were highly uneven (Poelman et al., 2021) and it is far from
clear how durable interest in alternative food systems might be, it is possible that the pandemic has created fertile condi-
tions in which the regenerative green rebranding of ruminant animals might flourish further. These conditions might not,
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of course, be fully benign. The pandemic has generated its own share of defensive, xenophobic and nationalistic reactions
(Sparke & Anguelov, 2020), and future research into the relationships between zoonoses and regenerative farming, alterna-
tive food movements and sustainable eating should pay attention to the diverse emerging politics of a post-Covid society.

To conclude, this story of the green rebranding of cattle flags the need for new political temporalities for environmen-
talism in the Anthropocene; an era in which time is out of joint, and futures are arriving fast at speeds and in forms with
no historical analogue. The past is an ever more foreign country, yet the environmentalist instinct to find solace in Nature
dies hard. There remains a need to appreciate that appeals to a singular Nature are (and always have been) anachronistic.
Nature is multiple, not a timeless and unmediated source of social and ecological value. And it therefore offers slippery
grounds on which to base solutions. Nature offers any number of pasts and futures, but the process of deciding which to
anticipate and affirm remains decidedly political.
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ENDNOTES

! The term hooved locusts is commonly attributed to sheep, starting with John Muir and echoing over subsequent years, most recently in
George Monbiot's (Monbiot, 2017) denigration of the English Lake District as a ‘sheep-wrecked landscape’. In 1986, the American environ-
mentalist Edward Abbey described the Western range as ‘cowburnt’ and denounced cattle as ‘hooved locusts’.

2 Ruminants are mammals that can obtain nutrients from cellulose-rich plants by fermenting them before they are digested. This enables
them to digest coarse material such as grass, husks and stalks which monogastric animals such as pigs, poultry and humans cannot. There
are many kinds of farmed ruminants, including cattle, sheep and goats as well as minor species, such as llamas and camels. Cattle are by far
the most important species as to numbers, impacts and food output (Garnett et al., 2017).

REFERENCES

Allen, M.R., Shine, K.P., Fuglestvedst, J.S., Millar, R.J., Cain, M., Frame, D.J. et al. (2018) A solution to the misrepresentations of CO2-equivalent
emissions of short-lived climate pollutants under ambitious mitigation. NPJ Climate and Atmospheric Science, 1(1), 16. Available from:
https://doi.org/10.1038/s41612-018-0026-8

Barua, M. (2019) Animating capital: Work, commodities, circulation. Progress in Human Geography, 43(4), 650-669. Available from: https://
doi.org/10.1177/0309132518819057

Baudron, F. & Liégeois, F. (2020) Fixing our global agricultural system to prevent the next COVID-19. Outlook on Agriculture, 49(2), 111-118.
Auvailable from: https://doi.org/10.1177/0030727020931122

Bauer, A. (2018) Greenhouse gas is only part of the puzzle. Available from: https://hoards.com/article-24347-greenhouse
-gas-is-only-part-of-the-puzzle.html [Accessed 1 March 2022].

Beldo, L. (2017) Metabolic labor: Broiler chickens and the exploitation of vitality. Environmental Humanities, 9(1), 108-128. Available from:
https://doi.org/10.1215/22011919-3829154

Besky, S. & Blanchette, A. (2019) How nature works: Rethinking labor on a troubled planet. Albuquerque, NM: University of New Mexico Press.

Bowler, LR. (1986) Intensification, concentration and specialisation in agriculture: The case of the European Community. Geography, 71(1), 14-24.

Braun, B.P. (2014) A new urban dispositif? Governing life in an age of climate change. Environment and Planning D: Society and Space, 32(1),
49-64. Available from: https://doi.org/10.1068/d4313

Brice, J., Soldi, R., Alarcon-Lopez, P., Guitian, J., Drewe, J., Baeza Breinbauer, D. et al. (2021) The relation between different zoonotic pandemics
and the livestock sector. Luxembourg: European Parliament.

Briske, D.D., Sayre, N.F., Huntsinger, L., Fernandez-Gimenez, M., Budd, B. & Derner, J.D. (2011) Origin, persistence, and resolution of the
rotational grazing debate: Integrating human dimensions into rangeland research. Rangeland Ecology & Management, 64(4), 325-334.
Available from: https://doi.org/10.2111/REM-D-10-00084.1

Brown, G. (2018) Dirt to soil: One family's journey into regenerative agriculture. London, UK: Chelsea Green Publishing.


https://orcid.org/0000-0002-7623-938X
https://orcid.org/0000-0002-7623-938X
https://orcid.org/0000-0003-4369-0884
https://orcid.org/0000-0003-4369-0884
https://orcid.org/0000-0002-8117-7128
https://orcid.org/0000-0002-8117-7128
https://doi.org/10.1038/s41612-018-0026-8
https://doi.org/10.1177/0309132518819057
https://doi.org/10.1177/0309132518819057
https://doi.org/10.1177/0030727020931122
https://hoards.com/article-24347-greenhouse-gas-is-only-part-of-the-puzzle.html
https://hoards.com/article-24347-greenhouse-gas-is-only-part-of-the-puzzle.html
https://doi.org/10.1215/22011919-3829154
https://doi.org/10.1068/d4313
https://doi.org/10.2111/REM-D-10-00084.1

CUSWORTH ET AL.

MWI LEY'

Cantrell, B., Martin, L.J. & Ellis, E.C. (2017) Designing autonomy: Opportunities for new wildness in the Anthropocene. Trends in Ecology &
Evolution, 32(3), 156-166. Available from: https://doi.org/10.1016/j.tree.2016.12.004

Castree, N. (2012) Making sense of nature. London, UK: Taylor & Francis.

Chang, J., Ciais, P., Gasser, T., Smith, P., Herrero, M., Havlik, P. et al. (2021) Climate warming from managed grasslands cancels the cool-
ing effect of carbon sinks in sparsely grazed and natural grasslands. Nature Communications, 12(1), 118. Available from: https://doi.
0rg/10.1038/541467-020-20406-7

Clay, N., Sexton, A.E., Garnett, T. & Lorimer, J. (2020) Palatable disruption: The politics of plant milk. Agriculture and Human Values, 37(4),
945-962. Available from: https://doi.org/10.1007/s10460-020-10022-y

Cole, M. (2011) From “animal machines” to “happy meat”? Foucault's ideas of disciplinary and pastoral power applied to ‘animal-centred’
welfare discourse. Animals, 1(1), 83-101.

Cusworth, G., Garnett, T. & Lorimer, J. (2021a) Agroecological break out: Legumes, crop diversification and the regenerative futures of
UKagriculture. Journal of Rural Studies, 88, 126-137. Available from: https://doi.org/10.1016/j.jrurstud.2021.10.005

Cusworth, G., Garnett, T. & Lorimer, J. (2021b) Legume dreams: The contested futures of sustainable plant-based food systems in Europe.
Global Environmental Change, 69, 102321. Available from: https://doi.org/10.1016/j.gloenvcha.2021.102321

Danone. (2021) For a regenerative future. Available from: https://www.danone.com/content/dam/danone-corp/danone-com/about-us-impac
t/policies-and-commitments/en/2021/Danone-regenerative-agriculture-2021.pdf [Accessed 1 March 2022].

DeSilvey, C. & Bartolini, N. (2019) Where horses run free? Autonomy, temporality and rewilding in the Cda Valley, Portugal. Transactions of
the Institute of British Geographers, 44(1), 94-109. Available from: https://doi.org/10.1111/tran.12251

Doran, J.W. (2002) Soil health and global sustainability: Translating science into practice. Agriculture, Ecosystems & Environment, 88(2), 119~
127. Available from: https://doi.org/10.1016/S0167-8809(01)00246-8

Dunn, R.R. (2012) Human ancestors were nearly all vegetarians. Available from: https://blogs.scientificamerican.com/guest-blog/human-ances
tors-were-nearly-all-vegetarians/ [ Accessed 1 March 2022].

Dupuis, E.M. (2002) Nature's perfect food: How milk became America’s drink. New York, NY: NYU Press.

Fairlie, S. (2010) Meat: A benign extravagance. East Meon, UK: Permanent Publications.

Fiddes, N. (2004) Meat: A natural symbol. London, UK: Routledge.

Flack, S. & Karreman, H. (2016) The art and science of grazing: How grass farmers can create sustainable systems for healthy animals and farm
ecosystems. London, UK: Chelsea Green.

Folkers, A. & Opitz, S. (2022) Low-carbon cows: From microbial metabolism to the symbiotic planet. Social Studies of Science, 52(3), 330-352.
Available from: https://doi.org/10.1177/03063127221077987

Franklin, S., Lury, C. & Stacey, J. (2000) Global nature, global culture. Thousand Oaks, CA: SAGE.

Freidberg, S. (2017) Big food and little data: The slow harvest of corporate food supply chain sustainability initiatives. Annals of the American
Association of Geographers, 107(6), 1389-1406.

Garnett, T., Godde, C., Muller, A., R60s, E., Smith, P., de Boer, L., et al. (2017) Grazed and confused? Ruminating on cattle, grazing systems,
methane, nitrous oxide, the soil carbon sequestration question — and what it all means for greenhouse gas emissions. Food Climate Research
Network, University of Oxford. Available from: https://www.oxfordmartin.ox.ac.uk/downloads/reports/fcrn_gnc_report.pdf [Accessed
1 March 2022].

Gauvain, P. (2020) Apocalypse cow: How meat killed the planet, Channels 4.

Gifford, T. (2006) Reconnecting with John Muir: Essays in post-pastoral practice. Athens, GA: University of Georgia Press.

Giller, K.E., Hijbeek, R., Andersson, J.A. & Sumberg, J. (2021) Regenerative agriculture: An agronomic perspective. Outlook on Agriculture,
50(1), 13-25. Available from: https://doi.org/10.1177/0030727021998063

Gillespie, K. & Narayanan, Y. (2020) Animal nationalisms: Multispecies cultural politics, race, and the (un)making of the settler nation-state.
Journal of Intercultural Studies, 41(1), 1-7.

Giraud, E.H. (2021) Veganism: Politics, practice, and theory. London, UK: Bloomsbury.

Godfray, H.C.J., Aveyard, P., Garnett, T., Hall, J.W., Key, T.J., Lorimer, J. et al. (2018) Meat consumption, health, and the environment. Science,
361(6399), eaam5324. Available from: https://doi.org/10.1126/science.aam5324

Godfray, H.C.J. & Garnett, T. (2014) Food security and sustainable intensification. Philosophical Transactions of the Royal Society B, 369(1639),
20120273. Available from: https://doi.org/10.1098/rstb.2012.0273

Goldstein, J. (2018) Planetary improvement: Cleantech entrepreneurship and the contradictions of green capitalism. Cambridge, MA: MIT
Press.

Green, R.E., Cornell, S.J., Scharlemann, J.P.W. & Balmford, A. (2005) Farming and the fate of wild nature. Science, 307(5709), 550-555.
Available from: https://doi.org/10.1126/science.1106049

Guthman, J. (2014) Agrarian dreams: The paradox of organic farming in California. Berkeley, CA: University of California Press.

Guthman, J. (2019) Wilted: Pathogens, chemicals, and the fragile future of the strawberry industry. Berkeley, CA: University of California
Press.

Guthman, J. & Biltekoff, C. (2021) Magical disruption? Alternative protein and the promise of de-materialization. Environment and Planning
E: Nature and Space, 4(4), 1583-1600. Available from: https://doi.org/10.1177/2514848620963125

Hillenbrand, M., Thompson, R., Wang, F., Apfelbaum, S. & Teague, R. (2019) Impacts of holistic planned grazing with bison compared to
continuous grazing with cattle in South Dakota shortgrass prairie. Agriculture, Ecosystems & Environment, 279, 156-168. Available from:
https://doi.org/10.1016/j.agee.2019.02.005

Hinchliffe, S., Bingham, N., Allen, J. & Carter, S. (2016) Pathological lives: Disease, space and biopolitics. London, UK: Blackwell.



https://doi.org/10.1016/j.tree.2016.12.004
https://doi.org/10.1038/s41467-020-20406-7
https://doi.org/10.1038/s41467-020-20406-7
https://doi.org/10.1007/s10460-020-10022-y
https://doi.org/10.1016/j.jrurstud.2021.10.005
https://doi.org/10.1016/j.gloenvcha.2021.102321
https://www.danone.com/content/dam/danone-corp/danone-com/about-us-impact/policies-and-commitments/en/2021/Danone-regenerative-agriculture-2021.pdf
https://www.danone.com/content/dam/danone-corp/danone-com/about-us-impact/policies-and-commitments/en/2021/Danone-regenerative-agriculture-2021.pdf
https://doi.org/10.1111/tran.12251
https://doi.org/10.1016/S0167-8809(01)00246-8
https://blogs.scientificamerican.com/guest-blog/human-ancestors-were-nearly-all-vegetarians/
https://blogs.scientificamerican.com/guest-blog/human-ancestors-were-nearly-all-vegetarians/
https://doi.org/10.1177/03063127221077987
https://www.oxfordmartin.ox.ac.uk/downloads/reports/fcrn_gnc_report.pdf
https://doi.org/10.1177/0030727021998063
https://doi.org/10.1126/science.aam5324
https://doi.org/10.1098/rstb.2012.0273
https://doi.org/10.1126/science.1106049
https://doi.org/10.1177/2514848620963125
https://doi.org/10.1016/j.agee.2019.02.005

CUSWORTH ET AL.
IIBG

Hinchliffe, S. & Ward, K.J. (2014) Geographies of folded life: How immunity reframes biosecurity. Geoforum, 53, 136-144. Available from:
https://doi.org/10.1016/j.geoforum.2014.03.002

Hirsch, S.L. (2020) Anticipatory practices: Shifting baselines and environmental imaginaries of ecological restoration in the Columbia River
basin. Environment and Planning E: Nature and Space, 3(1), 40-57. Available from: https://doi.org/10.1177/2514848619857523

Holloway, L., Morris, C., Gilna, B. & Gibbs, D. (2009) Biopower, genetics and livestock breeding: (re)constituting animal populations and
heterogeneous biosocial collectivities. Transactions of the Institute of British Geographers, 34(3), 394-407. Available from: https://doi.
0rg/10.1111/j.1475-5661.2009.00347.x

Holt-Giménez, E. & Altieri, M.A. (2013) Agroecology, food sovereignty, and the new green revolution. Agroecology and Sustainable Food
Systems, 37(1), 90-102. Available from: https://doi.org/10.1080/10440046.2012.716388

IPCC. (2021) Working group I, contribution to the sixth assessment report to the international panel on climate change. Cambridge, UK: Cambridge
University Press.

Kearnes, M. & Rickards, L. (2020) Knowing earth, knowing soil: Epistemological work and the political aesthetics of regenerative agriculture.
In: Salazar, J.F., Granjou, C., Kearnes, M., Krzywoszynska, A. & Tironi, M. (Eds.) Thinking with soils: Material politics and social theory.
London, UK: Bloomsbury, pp. 71-88.

Kelliher, F.M. & Clark, H. (2010) Methane emissions from bison - An historic herd estimate for the north American Great Plains. Agricultural
and Forest Meteorology, 150(3), 473-477. Available from: https://doi.org/10.1016/j.agrformet.2009.11.019

Lal, R. (2015) Restoring soil quality to mitigate soil degradation. Sustainability, 7(5), 5875-5895.

Latour, B. (2018) Down to earth: Politics in the new climatic regime. Chichester, UK: Wiley.

Leiper, C. (2019) The paleo paradox: Re-wilding as a health strategy across scales in the Anthropocene. Geoforum, 105, 122-130. Available
from: https://doi.org/10.1016/j.geoforum.2019.05.015

Li, S. & Li, X. (2017) Global understanding of farmland abandonment: A review and prospects. Journal of Geographical Sciences, 27(9), 1123-
1150. Available from: https://doi.org/10.1007/s11442-017-1426-0

Liu, S., Proudman, J. & Mitloehner, F.M. (2021) Rethinking methane from animal agriculture. CABI Agriculture and Bioscience, 2(1), 22.
Available from: https://doi.org/10.1186/s43170-021-00041-y

Lorimer, J. (2017) Probiotic environmentalities: Rewilding with wolves and worms. Theory, Culture and Society, 34(4), 27-48. Available from:
https://doi.org/10.1177/0263276417695866

Lorimer, J. (2020) The probiotic planet: Using life to manage life. Minneapolis, MN: University of Minnesota Press.

Lorimer, J. & Driessen, C. (2013) Bovine biopolitics and the promise of monsters in the rewilding of heck cattle. Geoforum, 48, 249-259.
Available from: https://doi.org/10.1016/j.geoforum.2011.09.002

Lorimer, J. & Driessen, C. (2016) From “Nazi cows” to cosmopolitan “ecological engineers”: Specifying rewilding through a history
of heck cattle. Annals of the American Association of Geographers, 106(3), 631-652. Available from: https://doi.org/10.1080/00045
608.2015.1115332

Lynch, J. (2019) Availability of disaggregated greenhouse gas emissions from beef cattle production: A systematic review. Environmental
Impact Assessment Review, 76, 69-78. Available from: https://doi.org/10.1016/j.eiar.2019.02.003

Martin, P.S. & Klein, R.G. (1984) Quaternary extinctions: A prehistoric revolution. Tucson, AZ: University of Arizona Press.

Marx, L. (2000) The machine in the garden: Technology and the pastoral ideal in America. Oxford, UK: Oxford University Press.

Mason, J. (2020) ‘Profound implications’ for livestock as EU works on new methane policy. Available from: https://www.beefcentral.com/news/
warnings-of-profound-implications-for-livestock-as-eu-develops-new-methane-policy/ [Accessed 1 March 2022].

Maye, D., Fellenor, J., Potter, C., Urquhart, J. & Barnett, J. (2021) What's the beef?: Debating meat, matters of concern and the emergence of
online issue publics. Journal of Rural Studies, 84, 134-146. Available from: https://doi.org/10.1016/j.jrurstud.2021.03.008

McGregor, A. & Houston, D. (2018) Cattle in the Anthropocene: Four propositions. Transactions of the Institute of British Geographers, 43(1),
3-16. Available from: https://doi.org/10.1111/tran.12193

McGregor, A., Rickards, L., Houston, D., Goodman, M.K. & Bojovic, M. (2021) The biopolitics of cattle methane emissions reduction: Governing
life in a time of climate change. Antipode, 53(4), 1161-1185. Available from: https://doi.org/10.1111/anti.12714

McHugh, S. (2011) Animal stories: Narrating across species lines. Minneapolis, MN: University of Minnesota Press.

Mitloehner, F. (2020) It's time to stop comparing meat emissions to flying. Available from: https://sustainablebritishmeat.org/its-time-to-stop-
comparing-meat-emissions-to-flying/ [Accessed 1 March 2022].

Mitloehner, F. (2021) The Bogus Burger Blame. Available from: https://clear.ucdavis.edu/blog/bogus-burger-blame [Accessed 1 March
2022].

Mitloehner, F., Kebreab, E. & Boccadora, M. (2020) Methane, cows, and climate change: California dairy's path to climate neutrality. Available
from: https://clear.ucdavis.edu/sites/g/files/dgvnsk7876/files/inline-files/ CLEAR-Center-Methane-Cows-Climate-Change-Sep-2-20_7.
pdf [Accessed 1 March 2022].

Monbiot, G. (2017) The Lake District as a world heritage site? What a disaster that would be. Guardian, 9 May. Available from: https://www.
theguardian.com/commentisfree/2017/may/09/1ake-district-world-heritage-site-george-monbiot [Accessed 1 March 2022].

Morris, C., Mylan, J. & Beech, E. (2019) Substitution and food system de-animalisation: The case of non-dairy milk. International Journal of
Sociology of Agriculture and Food, 25(1), 42-58. Available from: https://doi.org/10.48416/ijsaf.v25i1.8

Morris, C. & Reed, M. (2007) From burgers to biodiversity? The McDonaldization of on-farm nature conservation in the UK. Agriculture and
Human Values, 24(2), 207-218. Available from: https://doi.org/10.1007/s10460-006-9048-7

NFU. (2020a) Climate friendly farming: The facts about British meat. Available from: https://www.nfuonline.com/archive?treeid=140205
[Accessed 1 March 2022].


https://doi.org/10.1016/j.geoforum.2014.03.002
https://doi.org/10.1177/2514848619857523
https://doi.org/10.1111/j.1475-5661.2009.00347.x
https://doi.org/10.1111/j.1475-5661.2009.00347.x
https://doi.org/10.1080/10440046.2012.716388
https://doi.org/10.1016/j.agrformet.2009.11.019
https://doi.org/10.1016/j.geoforum.2019.05.015
https://doi.org/10.1007/s11442-017-1426-0
https://doi.org/10.1186/s43170-021-00041-y
https://doi.org/10.1177/0263276417695866
https://doi.org/10.1016/j.geoforum.2011.09.002
https://doi.org/10.1080/00045608.2015.1115332
https://doi.org/10.1080/00045608.2015.1115332
https://doi.org/10.1016/j.eiar.2019.02.003
https://www.beefcentral.com/news/warnings-of-profound-implications-for-livestock-as-eu-develops-new-methane-policy/
https://www.beefcentral.com/news/warnings-of-profound-implications-for-livestock-as-eu-develops-new-methane-policy/
https://doi.org/10.1016/j.jrurstud.2021.03.008
https://doi.org/10.1111/tran.12193
https://doi.org/10.1111/anti.12714
https://sustainablebritishmeat.org/its-time-to-stop-comparing-meat-emissions-to-flying/
https://sustainablebritishmeat.org/its-time-to-stop-comparing-meat-emissions-to-flying/
https://clear.ucdavis.edu/blog/bogus-burger-blame
https://clear.ucdavis.edu/sites/g/files/dgvnsk7876/files/inline-files/CLEAR-Center-Methane-Cows-Climate-Change-Sep-2-20_7.pdf
https://clear.ucdavis.edu/sites/g/files/dgvnsk7876/files/inline-files/CLEAR-Center-Methane-Cows-Climate-Change-Sep-2-20_7.pdf
https://www.theguardian.com/commentisfree/2017/may/09/lake-district-world-heritage-site-george-monbiot
https://www.theguardian.com/commentisfree/2017/may/09/lake-district-world-heritage-site-george-monbiot
https://doi.org/10.48416/ijsaf.v25i1.8
https://doi.org/10.1007/s10460-006-9048-7
https://www.nfuonline.com/archive?treeid=140205

CUSWORTH ET AL.

MWI LEY'

NFU. (2020b) Farming organisations ask IPCC to consider new GHG metric. Available from: https://www.nfuonline.com/archive?treeid=141739
[Accessed 1 March 2022].

Niman, N.H. (2020) ‘Clean meat’ is neither - We can and must do better. Available from: https://sustainablefoodtrust.org/articles/clean
-meat-is-neither-we-can-and-must-do-better/ [Accessed 1 March 2022].

Ormond, J. (2020) Geoengineering super low carbon cows: Food and the corporate carbon economy in a low carbon world. Climatic Change,
163, 135-153. Available from: https://doi.org/10.1007/s10584-020-02766-7

Oviatt, P. (2021) Soil drugs of the future: The sustainability of BioAg and the repair of arable land. Environment and Planning E: Nature and
Space, 2514848620943894, 251484862094389. Available from: https://doi.org/10.1177/2514848620943894

Palmer, J. (2021) Putting forests to work? Enrolling vegetal labor in the socioecological fix of bioenergy resource making. Annals of the
American Association of Geographers, 111(1), 141-156. Available from: https://doi.org/10.1080/24694452.2020.1749022

Pauly, D. (1995) Anecdotes and the shifting baseline syndrome of fisheries. Trends in Ecology & Evolution, 10(10), 430.

Paxson, H. (2012) The life of cheese: Crafting food and value in America. Berkeley, CA: University of California Press.

Philpott, T. (2020) Joel Salatin's unsustainable myth. Mother Jones, November 19. Available from: https://www.motherjones.com/food/2020/11/
joel-salatin-chris-newman-farming-rotational-grazing-agriculture/ [Accessed 1 March 2022].

Pimentel, D. & Kounang, N. (1998) Ecology of soil erosion in ecosystems. Ecosystems, 1(5), 416-426.

Poelman, M., Gillebaart, M., Schlinkert, C., Dijkstra, S., Derksen, E., Mensink, F. et al. (2021) Eating behavior and food purchases during the
COVID-19 lockdown: A cross-sectional study among adults in The Netherlands. Appetite, 157(1), 105002.

Poore, J. & Nemecek, T. (2018) Reducing food's environmental impacts through producers and consumers. Science, 360(6392), 987-992.
Available from: https://doi.org/10.1126/science.aaq0216

Porcher, J. (2017) The ethics of animal labor: A collaborative utopia. Dordrecht, The Netherlands: Springer.

Rebanks, J. (2020) English pastoral: An inheritance. London, UK: Penguin Books.

Reisinger, A., Clark, H., Cowie, A.L., Emmet-Booth, J., Gonzalez Fischer, C., Herrero, M. et al. (2021) How necessary and feasible are reduc-
tions of methane emissions from livestock to support stringent temperature goals? Philosophical Transactions of the Royal Society A:
Mathematical, Physical and Engineering Sciences, 379(2210), 20200452. Available from: https://doi.org/10.1098/rsta.2020.0452

Ridoutt, B. (2021a) Climate neutral livestock production - A radiative forcing-based climate footprint approach. Journal of Cleaner Production,
291, 125260. Available from: https://doi.org/10.1016/j.jclepro.2020.125260

Ridoutt, B. (2021b) Short communication: Climate impact of Australian livestock production assessed using the GWP* climate metric. Livestock
Science, 246, 104459. Available from: https://doi.org/10.1016/j.1ivsci.2021.104459

Ritchie, H. (2021) Do we only have 60 harvests left? Available from: https://ourworldindata.org/soil-lifespans [Accessed 1 March 2022].

Rodgers, D. & Wolf, R. (2020) Sacred cow: The case for (better) meat: Why well-raised meat is good for you and good for the planet. Dallas, TX:
BenBella Books.

Rowntree, J.E., Stanley, P.L., Maciel, I.C.F., Thorbecke, M., Rosenzweig, S.T., Hancock, D.W. et al. (2020) Ecosystem impacts and produc-
tive capacity of a multi-species pastured livestock system. Frontiers in Sustainable Food Systems, 4, 1-13. Available from: https://doi.
org/10.3389/fsufs.2020.544984

Saltzman, K., Head, L. & Stenseke, M. (2011) Do cows belong in nature? The cultural basis of agriculture in Sweden and Australia. Journal of
Rural Studies, 27(1), 54-62. Available from: https://doi.org/10.1016/j.jrurstud.2010.09.001

Savory, A. & Butterfield, J. (2016) Holistic management: A commonsense revolution to restore our environment, 3rd edition. Washington, DC:
Island Press.

Sayre, N.F. (2018) Race, nature, nation, and property in the origins of range science. In: Lave, R., Biermann, C. & Lane, S. (Eds.) The Palgrave
handbook of critical physical geography. Cham, Switzerland: Palgrave Macmillan.

Seddon, N., Smith, A., Smith, P., Key, I., Chausson, A., Girardin, C. et al. (2021) Getting the message right on nature-based solutions to climate
change. Global Change Biology, 27(8), 1518-1546. Available from: https://doi.org/10.1111/gcb.15513

Sexton, A.E., Garnett, T. & Lorimer, J. (2022) Vegan food geographies and the rise of big veganism. Progress in Human Geography, 46(2), 605-
628. Available from: https://doi.org/10.1177/03091325211051021

Shiva, V. (1991) The violence of the green revolution: Third world agriculture, ecology and politics. London, UK: Bloomsbury Publishing.

Smith, G. (2021) New methane math could take the heat off cows. Available from: https://www.darigold.com/new-methane-math-could
-take-the-heat-off-cows/ [Accessed 1 March 2022].

Sparke, M. & Anguelov, D. (2020) Contextualising coronavirus geographically. Transactions of the Institute of British Geographers, 45(3), 498-
508. Available from: https://doi.org/10.1111/tran.12389

Steinfeld, H., Gerber, P., Wassenaar, T.D., Castel, V., Rosales, M. & de Haan, C. (2006) Livestock's long shadow: Environmental issues and options.
Rome, Italy: Food and Agriculture Organization of the United Nations.

Steuter, A. & Hidinger, L. (1999) Comparative ecology of bison and cattle on mixed-grass prairie. Great Plains Research, 9(1), 329-342.

Strathern, M. (1992) After nature: English kinship in the late twentieth century. Cambridge, UK: Cambridge University Press.

Thilmany, D., Canales, E., Low, S. & Boys, K. (2021) Local food supply chain dynamics and resilience during COVID-19. Applied Economics
and Policy Perspectives, 43(1), 86-104.

Tickell, J. & Tickell, R.H. (2020) Kiss the ground (Film). Santa Monica, CA: Benenson Productions.

Trewern, J., Chenoweth, J., Christie, I., Keller, E. & Halevy, S. (2021) Are UKretailers well placed to deliver “less and better” meat and dairy to
consumers? Sustainable Production and Consumption, 28, 154-163. Available from: https://doi.org/10.1016/j.spc.2021.03.037



https://www.nfuonline.com/archive?treeid=141739
https://sustainablefoodtrust.org/articles/clean-meat-is-neither-we-can-and-must-do-better/
https://sustainablefoodtrust.org/articles/clean-meat-is-neither-we-can-and-must-do-better/
https://doi.org/10.1007/s10584-020-02766-7
https://doi.org/10.1177/2514848620943894
https://doi.org/10.1080/24694452.2020.1749022
https://www.motherjones.com/food/2020/11/joel-salatin-chris-newman-farming-rotational-grazing-agriculture/
https://www.motherjones.com/food/2020/11/joel-salatin-chris-newman-farming-rotational-grazing-agriculture/
https://doi.org/10.1126/science.aaq0216
https://doi.org/10.1098/rsta.2020.0452
https://doi.org/10.1016/j.jclepro.2020.125260
https://doi.org/10.1016/j.livsci.2021.104459
https://ourworldindata.org/soil-lifespans
https://doi.org/10.3389/fsufs.2020.544984
https://doi.org/10.3389/fsufs.2020.544984
https://doi.org/10.1016/j.jrurstud.2010.09.001
https://doi.org/10.1111/gcb.15513
https://doi.org/10.1177/03091325211051021
https://www.darigold.com/new-methane-math-could-take-the-heat-off-cows/
https://www.darigold.com/new-methane-math-could-take-the-heat-off-cows/
https://doi.org/10.1111/tran.12389
https://doi.org/10.1016/j.spc.2021.03.037

CUSWORTH ET AL.

Turnbull, J. & Oliver, C. (2020) Metabolic ruminations with climate cattle: Towards a more-than-human metabo-politics. Available from: https://
www.crassh.cam.ac.uk/blog/post/metabolic-ruminations-with-climate-cattle-towards-a-more-than-human-metabo [Accessed 1 March
2022].

Turning Point USA. (2019) Hey leftists! What's more dangerous ... buffalo farts or cow farts? Facebook post.

Ureta, S., Lekan, T. & von Hardenberg, W.G. (2020) Baselining nature: An introduction. Environment and Planning E: Nature and Space, 3(1),
3-19. Available from: https://doi.org/10.1177/2514848619898092

Wakefield, S. (2019) Making nature into infrastructure: The construction of oysters as a risk management solution in new York City.
Environment and Planning E: Nature and Space, 3(3), 761-785. Available from: https://doi.org/10.1177/2514848619887461

Wallace, R. (2016) Big farms make big flu: Dispatches on influenza, agribusiness, and the nature of science. New York, NY: Monthly Review Press.

Weis, T. (2013) The ecological hoofprint: The global burden of industrial livestock. London, UK: Bloomsbury Publishing.

Whatmore, S. (2002) Hybrid geographies: Natures, cultures, spaces. London, UK: SAGE.

Willett, W., Rockstrom, J., Loken, B., Springmann, M., Lang, T., Vermeulen, S. et al. (2019) Food in the Anthropocene: The EAT-lancet com-
mission on healthy diets from sustainable food systems. The Lancet, 393(10170), 447-492. Available from: https://doi.org/10.1016/S0140
-6736(18)31788-4

Williams, R. (1973) The country and the city. Oxford, UK: Oxford University Press.

Woods, M. (2010) Rural. Abingdon, UK: Routledge.

Worm, B. & Paine, R.T. (2016) Humans as a Hyperkeystone species. Trends in Ecology & Evolution, 31(8), 600-607. Available from: https://doi.
org/10.1016/j.tree.2016.05.008

Zuk, M. (2013) Paleofantasy: What evolution really tells us about sex, diet, and how we live. New York, NY: W.W. Norton.

How to cite this article: Cusworth, G., Lorimer, J., Brice, J. & Garnett, T. (2022) Green rebranding:
Regenerative agriculture, future-pasts, and the naturalisation of livestock. Transactions of the Institute of British
Geographers, 47, 1009-1027. Available from: https://doi.org/10.1111/tran.12555



https://www.crassh.cam.ac.uk/blog/post/metabolic-ruminations-with-climate-cattle-towards-a-more-than-human-metabo
https://www.crassh.cam.ac.uk/blog/post/metabolic-ruminations-with-climate-cattle-towards-a-more-than-human-metabo
https://doi.org/10.1177/2514848619898092
https://doi.org/10.1177/2514848619887461
https://doi.org/10.1016/S0140-6736(18)31788-4
https://doi.org/10.1016/S0140-6736(18)31788-4
https://doi.org/10.1016/j.tree.2016.05.008
https://doi.org/10.1016/j.tree.2016.05.008
https://doi.org/10.1111/tran.12555

	Green rebranding: Regenerative agriculture, future-­pasts, and the naturalisation of livestock
	Abstract
	1|IT'S NOT THE COW, IT'S THE HOW
	2|THE GREEN REBRANDING OF CATTLE
	2.1|Ruminant greenhouse gas emissions
	2.2|Soil carbon

	3|NATURE AT WORK
	3.1|Post-­pastoral storytelling
	3.2|Political ecological baselining
	3.3|A probiotic model of bovine biopolitics

	4|CONCLUSIONS: WHERE'S THE BEEF?
	ACKNOWLEDGEMENTS
	DATA AVAILABILITY STATEMENT

	REFERENCES


