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Genes, Robots, and
Toxicity:
the Haunted Landscapes
of Milk Production

Texelaar, Holstein cow imported from North Holland by Winthrop W. Chenery
Source: Chenery 1872
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58
Solitude Journal 1 Collective Care & Response-ability

This comprehensive essay looks into the relationship between humans
and Dutch dairy cattle, which of course involves exploitation and cruelty.
Víctor Muñoz Sanz aims to »think along how we stopped caring about
our cows as companions and how to move forward.« Introducing the
concept of cow’s »Five Freedoms« – freedom from hunger, discomfort,
pain, and stress, and to express their natural behavior, he exposes these
codes that were released from the UK Farm Welfare Council in the
nineteen-sixties as one reason to justify automated solutions for dairy
farming. Today, with increasing ammonia emissions, the industry with
its violent modern reproduction methods along with its automated
barns is confronted with demands from NGOs for drastic measures:
cutting the farm-animal population by half to protect nature and
biodiversity. According to Sanz, this is the industry’s »battle against its
own ghosts and monsters,« again clashing with the interests of the
animals involved.

The Dutch cows have been a long time celebrated for their abundance of milk, which
does not surprise one in looking at the rich polders in which in summer they are fed,
and where they are often seen covered with a cloth as a protection against both the
dampness and the cold ... They are generally of a black-and-white color; in some cases
they are milked three times a day ... They remain in pasture all summer, where they are
milked; but in winter they make a part of the family, and, in truth, live in the common
eating-room of the family, it being a part of the main house. The cow stalls, while
occupied by the cows, are frequently washed with water ... Indeed, the neatness of all
their arrangements is perfect.
—Henry Colman, as quoted in Chenery 1872 1
Hundreds of Dutch farmers have been protesting against calls to curtail nitrogen
emissions from the farming sector. The government is being urged by MPs and NGO s
to come up with a more radical plan for reducing emissions, including halving the
country’s livestock population. WWF has previously called for a 40% cut in cow numbers in the Netherlands, saying the sector had outgrown its ability to safely dispose of
its waste.
—Levitt 2019 2
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Across millennia of cohabitation since domestication,
our relationship with dairy cattle has always been
asymmetric, of course, involving exploitation and
cruelty. Cattle, etymologically, is derived, via AngloFrench, from medieval Latin capitale – property, capital – it was our value and value in exchange. Yet it is
also a co-constitutive and complex affair, of »significant otherness« as Donna Haraway would say,3 full
of interdependencies, entanglements, rituals, and
more or less risky transfers of genes and microbial
communities. I remember stories from my grandmother in rural Spain, in which cows and other farm
animals were like family, providing not just sustenance but also passing their bodily warmth to the
household in the cold winters. Worshipped in Hinduism as provider of the food of the Gods, a cow, if
ill or living in unhygienic conditions, can be a vector
of transmission of disease for humans, most notably
zoonotic tuberculosis, via its raw milk.4 The giant leap
from familial care to a call for mass slaughter portrayed in the quotes above suggest that, obviously, a
lot must have gone totally wrong in the relationship
between humans and cows in the course of the 147
years separating the texts.
What will follow is a far from exhaustive account to
think about how we stopped caring about our cows as
companions and how to move forward. By diving into
a series of short more-than-human vignettes, I aim to
show how the nondescript landscapes of dairy farming
encapsulate the brutal efforts of the modern technoscientific world to create new nature-culture »hybrids,«5
their commodification and overproduction, and how
these result in the rearrangement of multiple ecological networks, and of our position as humans within
them. As a result, they are landscapes haunted by
many traces of violences of modernity – what Elaine
Gan, Anna Tsing, Heather Swanson, and Nils Bubandt
call the »ghosts of the Anthropocene.«6
The setting of our exploration will be for the most
part the Dutch countryside, where slightly more than
million hectares of grassland and green corn forage for
dairy cattle were literally built and engineered for their
intensive use until exhaustion. More importantly for
this story, it is also the place of origin of both the milking robot and of the Holstein-Frisian breed: the iconic
white and black cows, and world’s highest-production
dairy animals. As such, those grasslands – for some
a »magical empty center;«7 for others a thoroughly organized landscape lacking all »mystery«8 – are,
I would argue, actually the setting of a horror story

characterized by genetic engineering, artificial selection, forced pregnancy and surrogacy, robots, sensors,
platforms, greed, and shit, lots of shit.
Blood and Milk

Van Tromp arrived in the womb of Texelaar at the port
of Boston on November 6, 1861, thirty-six days after
leaving North Holland. They belonged to a lineage of
undoubted purity of blood, native of the Dutch municipalities of Beemster and Purmerend. All of that certified by multiple Dutch authorities. Together with three
females and one male, this group of imported specimens, and its subsequent propagation in Belmont,
Massachusetts, were part of a plan by Winthrop W.
Chenery for the third and definitive attempt to introduce the Holstein cattle breed in the United States,
previously hindered by »careless« crossbreeding and
disease.9
Known for its high milk yield, the result of centuries of selective reproduction of the largest and more
productive stock, the Holstein breed thrived in the
wet grasslands of northeastern Holland out of a huge
European demand for butter and cheese.10 Once the
Holstein went global, a breeding race began to increase their production and set new world records;
from Segis Pietertje Prospect’s 37,361 annual pounds
of milk in 1919, to the 72,168 annual pounds of the
cow named Ever-Green-View My 1326-ET in 2010,
the yield of a Holstein has almost quadrupled since
the times of Texelaar.11
Fueled by the industrialized production of dairy
products after World War II, old breeding techniques
have been replaced by artificial insemination technology as well as genetic and reproductive approaches,
such as genetic evaluation, multiple ovulation, and
embryo transfer to select animals that have high genetic potential. In the Netherlands, organizations like
Veepro Holland facilitates the export of semen and
embryos of Dutch cattle; companies like NIFA provides with all sort of services for artificial reproduction;12 and others like CVR provide high- quality sperm
and embryos »from high-tech cows and bulls.«13 The
latter includes in its offer listing of semen and embryos from top specimens, allowing farmers to choose the
genetics of their future herd based on their productivity, feed efficiency, anatomical characteristics, or character. Somewhat not surprisingly, in 2015, researchers
found that across almost all the Holstein bulls born
out of artificial insemination worldwide, the number
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Segis Pietertje Prospect Monument on the Carnation Milk Farm in Carnation, Washington.
World Champion Holstein in milk and butter production. She was born in 1913 and
died in 1925 Photo: Jimmy Emerson; https://www.flickr.com/photos/auvet/35342609622

of Y chromosome lineages – genetic diversity – had
dramatically decreased: all of them are descendants of
two ancestors born in 1880.14
Modern reproductive violence toward dairy cattle
does not stop in artificial genetic selection. To meet
planned outputs and make the most of each animal,
cows need to be almost continuously pregnant and
delivering calves. After receiving the first milk, or colostrum, the calf is separated from the cow so milk can
be destined for human consumption. Eventually, six
years after its birth, once the cow has »dried up,« and
the value of its purebred blood and milk is exhausted,
it is sent to the slaughterhouse to become LFTB, lean
finely textured beef, also known as pink slime.15

calibrated data to automated milking systems. With 41
percent of the farms in the country using automated
milking systems,16 neckband-wearing cows are becoming an increasingly common sight in the green polder
landscape.
Since the invention of the milking robot in 1992
by the Dutch company Lely, automated solutions
for dairy farming have multiplied. Self-guided barn
cleaners, automated kitchen and feeding systems,
feed pushers, automated brushes, robotic fencers, and
cow traffic control tools, among other devices, form
a machine ecosystem replacing human labor in dairy
farms. At their center of the system is the collar. Its
transponder geolocates each animal as it measures its
activity, eating time, and rumination. It then passes
Care, Outsourced
the information to the robots so their algorithms can
take appropriate action. For example, automated fenc»Regular« cows do not have such pompous names as es direct ill animals or those of lower social ranking
those of their »genetically superior« ancestors intro- to special zones, preventing the disruption of traffic
duced above, but more and more are identified by of the most productive animals to the milking robot.
numbers, printed in large, contrasting bold characters Data from the collars and robots is accessible for the
on their collars. These are not used just for easing the farmer in Time for Cows ( T4C ), Lely’s digital farm
visual identification of the animals in ever-growing management smartphone app.17
farms, but are wearables, transponders mounted with
units packed with sensors that transfer performance
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Ever-Green-View My 1326-ET, world record in milk yield 2010
Photo: Ever Green View/Beth Herges

Robotization limits »stressful« human-animal
interactions, allegedly making the barn an »emancipatory« space for cows. Together with suggestions
regarding the location of the milking robots, passageways, or automated fences, Lely advises farmers on issues such as the dimensions of and materials for the
animals’ lying areas, bedding, flooring, barn ventilation, and lighting. In the automated barn, cow’s »Five
Freedoms« – freedom from hunger, from discomfort,
from pain, from stress, and to express their natural
behavior – can be fulfilled. That is a contested claim,
though, as behavioral research suggests that cows care
for how they are being cared by us, humans. In those
experiments, cows quickly learned to avoid a nasty
human handler and approach the gentle one, with evidence of social learning as those cows observing the
experiment approached the nice handler after seeing
how it treated the test subjects. Interestingly, while
behavior did change, milk yield did not differ when
the gentle or aversive handler was present, supporting claims that automated milking per se does not
increase production, but simply makes the process
less labor-intensive.18 One could say it is the farmers
who gain the freedom from personally caring of the
cows, now numbers on a screen: sensors, computers,

and robots make work more flexible and lighter, while
scaling up operations hiring fewer employees.19
The truth is that, despite the overall acceptance
of the Five Freedoms since their released by UK Farm
Welfare Council in the nineteen-sixties, researchers
argue that they do not capture the breadth and depth
of current knowledge of the biological processes that
allow for understanding animal welfare and guiding
its management.20 They also assume that good animal
welfare results if the negative effects the freedoms refer to are minimized, while in fact these are internally
generated, motivating animals to behave in particular way. If the animal is hungry, searching and finding
food by itself is a rewarding experience. That is, the
ways animal welfare seems to be achieved through
robotics is by making of the environment a »shock
absorber …« – in Walter Benjamin’s words – where
technology and design are an anesthetic, a »… frozen
smile barely hiding the terror it tries to cover.« 21 As
a result, robotic milking spaces might be de facto reshaping animal behavior instead of offering opportunities for animals to engage in behaviors they find
rewarding.
To make things more complicated, behavioral conditioning, the anesthetic, is also being built into the
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Screenshot of CRV ’s available offer of reproductive cells for farmers
Source: CRV
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60 and 82, cows in an automated farm in Overijssel, The Netherlands
Photo: Víctor Muñoz Sanz

flesh through genetic design. Artificial reproduction
companies realized that some cows are more suitable for robotic milking than others, depending on the
length and position of teats in the udder, or docility
for conditioning. Thus, in order to breed a robot-suitable herd, physical and behavioral traits become parameters that facilitate farmers making choices when
shopping bull sperm: on efficiency, the amount of milk
produced in kilograms per total robot time in minutes,
on the average time between two successive milkings,
and on how quickly heifers get used to the robot: »Are
you interested in bulls with the stamp ›robot suitable‹?
Your livestock advisor can tell you all about it.«22

cattle produced almost 6.5 million tons of excrement.
That was practically 80 percent of the total manure
coming from farm animals. As a result, ammonia
and phosphate emissions from dairy farming have
increased.23
In the nineties, fewer cows grazing and shitting
outdoors, in combination with additional European
environmental regulations, resulted in a reduction of
ammonia emissions. The Nitrate directive (1991), the
Habitat Directive (1992) and the National Emission
Ceilings (2001; updated 2016) put a focus on this
chemical, due to its impacts on terrestrial ecosystems
and their biodiversity. In short, as soils become richer in nutrients, nitrogen-hungry, fast-growing plants
Shit Happens
displace other species and their companions; soils
acidify and their chemical composition changes; in
Since 1984, milk production, and thus the popula- water bodies, eutrophication has toxic effects with
tion of Dutch dairy cows, had been restricted by similar consequences.24
The upward trend in the emissions of ammonia
European quotas. In the transition years toward their
abolition in 2015, a steady growth in the number of raised some alarms in The Netherlands. With just 15
cows followed, reaching 1.75 million in 2016 – a 23 percent of original biodiversity left – as compared to
percent increase since 2007. Farms also got bigger: Europe (40 percent) or the world (70 percent) – the
since 2000, the number of cows in an average Dutch country has been consistently at the tail end of all bidairy farm has practically doubled, from 51 to 97. Nat- odiversity indexes.25 In an effort to squaring the circle,
urally, more cows meant more manure: in 2016 Dutch the Dutch Nitrogen Action Programme was developed
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Self-guided barn cleaner shoveling cow manure in a barn in Rotterdam,
The Netherlands. Photo: Víctor Muñoz Sanz

in 2015 to reduce the amount of nitrogen in Natura
2000 areas, while maintaining economic development.
In that framework, new nitrogen-emitting activities
were being authorized on the basis on assumptions
and models which »anticipated« their future effects.
Eventually, such an ingenious attempt to balance competitiveness and ecology was nullified by the Dutch
Council of State for breaching European law.26
Not surprisingly, the Council pointed directly at
consequences for dairy farming in its ruling. In fact,
ammonia emissions come mostly from intensive agriculture (48 percent), in particular from evaporation
from cow manure.27 As a result, permissions for new
farms were halted, and further regulation on how and
where grazing of livestock and fertilizing with manure
could take place was advised. What’s more, NGO s like
Greenpeace and WWF, and political parties like D66
(social-liberals) or Groenlinks (greens) demanded a
drastic measure: cutting the population of farm animals by half to protect nature, provoking the protests
of hundreds of farmers.28 All in all, the practicalities of
how to tackle elimination of the »surplus« of 875,000
animal lives remained unclear, and any ethical implications unaddressed.

Toward a Synthetic Pastoral,
or How to Live with our Monsters?

The relationship of the Dutch with their territory is
known to be a complex and wicked one. As infrastructural works to protect its land from the rising seas
were built, migratory patterns were disrupted and
disappearing tides affected delta ecosystems. As dykes,
ditches, canals, windmills, and pumps engineer a way
to farm marshy lands, these same lowlands keep sinking and increasing in salinity. As native cattle was not
productive enough, artificial selection and reproductive techniques generalized and genetically reshaped
the stock. As its agricultural and farming production
intensified, labor-saving technologies thrived while
ecological systems found themselves under enormous
pressure. As biodiversity declined, experiments to
manage nature and steer it toward a wilder Anthropocene have followed by, for example, invoking the
spirits of extinct feral cattle (Bos primigenius) to be
manifested in the landscape, also by means of genetic
cross-breeding 29. With such an entrenched understanding of what nature is and how it should be kept,
the expendability of hundreds of thousands of farm
animals comes as no surprise. Instead of staying with
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Automated dairy farm De Klaverhof, Moerdijk, The Netherlands
Photo: Víctor Muñoz Sanz

the trouble, the country seems to be in the midst of a
highly anthropocentric battle against its own ghosts
and monsters, paradoxically to attain and maintain
the pictorial pastoralism of an idealized pre-anthropocentric ur-landscape.
Such a view is a paradigmatic example of the underlying conflict between ecologism and the defense of
non-human animals, or anti-speciesism. Projects for
ecosystem restoration come together with biological
cleansing of other »harmful« species, clashing with
the interests of the animals involved.30 Besides for their
chemical externalities, dairy cows are decried for being
dependent, lacking in individuality, and being unable to
live in the »wild.« Something I hope to have conveyed
with this essay is how outrageous that position is: or,
in Scott’s words »How dare we, then, turn around and
slander a species for some combination of normal herd
behavior and precisely those characteristics we have
selected for?«31 The alternative, or living with the trouble we have created, requires a turn towards feminist
inquiry and posthuman ethics in designing strategies
for degrowth and cross-species coexistence, with lots
of accountability and imagination to »help build ongoing stories rather than histories that end« 32 – make
kin, not artificially conceived and commodified calves.

As Leo Marx explained, ordinarily, the word pastoral is taken as a synonym of an ideal scene of quiet
rural life. In his view, such a focus on the term as a
fixed idea of nature, landscape or ecology masks the
fact that the pastoral is not a genre but a mode, a »particular way of being in the world.«33 The key to this
is its embodiment in the character of the shepherd,
herdsman, farmer, or one of their many surrogate
forms: a liminal figure at the intersection between nature and culture, that engages with the material, with
the concrete here and now of human and nonhuman
entanglements, with a preference for accommodation
rather than imposition. As such, precisely placed at
that complicated intersection, the new synthetic ecologies of artificially bred beasts, robots, and chemicals,
call for the exploration of new stories of pastoralism in
order to reimagine the relationships between society
and nature beyond overproduction and domination.
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